
Internal Medicine 


MAURICE C. PINCOFFS 

Editor 


VOLUME 6 

(OLD SERIES, VOLUME XI) 


Ann Arbor, Michigan 
1933 



Conten^g^ijp of Aoo.... ... . 

NUMBER 3,' JULY, 1932 

The Role of Specific Caihohydrntcs in Pncumotocciivs Infution and Im- 
munity Oswald T Avnin* 1 

Presentation of the Jolin Phillips Memorial Pii/e S M \u\ \Viinr . . 10 

Physical and Physiological Aspects of AitcriosclcioMs and ]I\ pet tension 

Carl J Wigglus . . ' .12 

Essential (Primary) II} pcrleiision A Clinic.il and Moiphological .Stiul} of 
375 Cases Francis D i\IL.R^lI^. Jons* (nnii., Ih siamis Pissiv. 
and Gail jMoxon . . .. ... ... 31 

H}’pcrtcnsion — A Study of Two Hundicd Two Cast*. I'ollowcd for an 
Average Penod of Ten Ycais, with Remarks on Causes and Tic.nl- 
ment J M Blackford and J N. Wilkis*so\' . ... .54 

Thallium Poisoning A Repot t of Three Cases 1 a mis l.nii.MAN and 

Leo Gaffney. .... 00 

Newer Aspects in Paradentosis (lAorrhea) IIikmas* Picks . 05 

The Report of a Case of Early Plodgkin’s Disca>.e Secondaril} Infected 
'With a Strain of Pathogenic iMoniha Samui i R Ham uor'n, Gforgi: 

H Robinson, and Lloyd Johnson ... ... .72 

Spotted Fever Immunization Results and Recommendations Noxon 

Toomey .... . . . . . 82 

Gastric Secretion — ^The Electrolytes before and Their Changes at Various 
Periods after Histamine Stimulation. Lay M \RriN, Morten AIor- 
genstern, and M L Carroll . . . ... . . 91 

The First Aphorism of Hippocrates George Dock . . 129 


Editorial , 143 

Abstracts . .146 

Review's . . . 149 

College New's Notes 153 


NUMBER 2, AUGUST, 1932 

The Relation of Lipoid Nephrosis to Nephritis E T Bell 167 

The Occurrence of Cystinuna in Health}' Young Men and Women 

Howard B Lewis . ... 183 

Effects of the Administration of Glucose and Insulin on the Glycogen Con- 
tent of Normal and Expeiimentally Damaged Livers T L Althausen 193 
The Pituitary and the Sugar Tolerance Curve Joseph Eidelsberg 201 

Clinical Interpretation of Jaundice Based on Physiologic Principles I W 

Held and Milton Kramer . . 207 

Niemann-Pick’s Disease (Essential Lipoid Histiocytosis) Robert A 

Knox and George W Ramsey. . . . 218 

Four Physiologic Defenses of the Upper Part of the Respiratory Tract 
Ciliary Action, Exchange of Mucin, Regeneration and Adaptability 
Anderson Hilding . 227 



Contents 


111 


Paranasaf Sinusitis A Problem in General Medical Practice Arthur 
D Dunn and F Lowell Dunn 

The Local and Constitutional Pathology of Bronchial Asthma Ian G 


MacDonald 253 

Chronic Appendicitis Harry C Saltzstein 278 

Clinical Teaching with Special Reference to Bedside Study of Disease 
L J Moorman 289 

Editorials 293 

Abstracts 295 

Reviews 297 

College News Notes 300 


NUMBER 3, SEPTEMBER, 1932 


Qmical Aspects of Gastric Secretion Arthur L Bloomfield 307 

Standards of Normal in Gastric Secretion Walter C Alvarez . 314 

Asthenia Qinical Types and Principles of Therapy Edward L Bortz 
and George Morris Piersol 319 

The Clinical Study of the Atrophic Tongue William S Middleton 352 
The Significance of Fever and Blood Protein Changes in Regard to Defense 
Against Infection Hobart A Reimann 362 

Poisonous Spider Bites Emil Bogen 375 

Studies on a Urinary Proteose II Skin Reactions and Therapeutic Ap- 
plications in Hay Fever Ward Darley and Richard W Whitehead 389 
The Successful Treatment of Hay Fever and Pollen Asthma Alexander 
Sterling 400 

Cardiac Failure Report of a Case of Cardiac Decompensation of Fourteen 
Months’ Duration Edward J Stieglitz 406 

Generalized Myositis Fibrosa Edward H Schwab, Paul Brindley, 
Meyer Bodansky, and Titus H Harris 422 

Roentgenologic Diagnosis of Early Pulmonary Tuberculosis B R Kirklin 435 
Medical Men Who Have Attained Fame in Other Fields of Endeavor 
III Medical Humorists, IV Medical Men as Inventors, V Medical 
Men as Explorers Ernest Weinfield 444 

Editorial 449 

Abstracts 450 

Reviews 452 

College News Notes 453 


NUMBER 4, OCTOBER, 1932 
Artifiaal Fever Produced by the Short Wave Radio and Its Therapeutic 


Application C F Tenney 457 

A Comparison of Orthodiagraphic and Teleoroentgeiiographic Measure- 
ments of the Heart and Thorax Paul D White and Paul D Camp 469 
A New Percussion Technic Frank Smithies . 482 

Further Observahons on Primary Carcinoma of the Liver in Chinese 
G F Strong and H H Pitts 485 

Some Recent Observations Regarding the Nature of Epilepsy Iruxg 
McQuarrie - - 497 

Modern Muscle Physiolog}" and Circulator} Failure J C IMeakivs . 506 

Fatal Cmchophen Poisoning Report of Six Cases Lawrence Parsons 

and Warren G Harding 2nd . 514 



IV 


Contents 


Agranulocytic Angina Kcpoil of a (a^c. Alm‘' h Oiiria. 
The Typhus- Spoiled lAvcr Ciroup. Koxox 'rnoMi \ , 

The Modem Hospital — Its l^clationship to the riiysuian. 
W T^lack • •• • ... 


Antony VtSii Leeuwenhoek , 1632-1723 C. V. A\ ii.t.ui 


Editorials . . . 

Abstracts 
Reviews . 

College News Notes 


Ilf NJAMI.V 


S18 

542 


56.3 

573 

5K5 

586 

58S 

.591 


NUMBER 5, NOVEMBER. 1932 

Fungus Infections of the Central Nervous Sjstem. Wai.tpr Fhjtman*. 595 
Errors in the Diagnosis of Diseases Associated with Jauiurue < )l)servations 
Based on 533 Cases Verified by Operation or Necropsy. Gi.ORon B 

Eustcrman .... 60S 

Early and Late Effects on Peptic Ulcer of Parenteral Injections of a Non- 
Specific Protein Also Conclusions Drawn from Expcnnicrital Work 
on the Modus Operandi of the Therapeutic .Agent and the Etiology of 

the Lesion Helped b}’ It Lay Martin . . 622 

The Clinical Diagnosis of Pulmonary Arteriosclerosis. Hhnry L Umiicii 632 
A Summary of Recent Studies on Equine Encephalomyelitis K F Mr.vr.R 645 

Sensitization to Fungi. Grafton Tyler Brow'n 655 

Ten Years at the Lymanhurst School for Tuberculous Children J. Arthur 

]\lYX!iRS .... ....... .. ... . . .... ..... .... 6/ 2 

Friction Rub over the Liver m a Case of Subacute Bacterial Endocarditis 

Milosh Kasich 689 

The Migraine Syndrome Oliver T Osborne. . 691 

The Trend m Cerebral Localization Lew'ellys F Barker 697 

Editorials. . ... 702 

.A.bstracts . . . ..... ......... .. 705 

Reviews . . . . . .... 707 

College News Notes . . ... 71 1 


NUMBER 6, DECEMBER, 1932 

The Manner of Onset in Acute Rheumatic Fever as Seen in New York City. 

Harlow Brooks and Charles O’Regan . .... 717 

Observations on Obesity Russell M Wilder, Florence PI Smith and 
Irene Sandiford . ... 724 

Insulin in Malnutrition Further Obsen^ations (1 ) Roy D Metz ... 743 

Carotinema Associated with the Ingestion of Pumpkin Report of a Case 

A C Curtis and E E Kleinschmidt 751 

A Comparison of Blood Pressure in Men and Women, a Statistical Study 

of 5540 Individuals MacNider Wetherby . 754 

The Action of Benzol, Roentgen-Rays and Radium on the Blood and Blood- 
Forming Organs Edwin E Osgood . 771 

A Further Study of a White Family Showing Elliptical Er3rthrocytes 

Warren C Hunter . . . 775 

Potassium Sulphocyanate A Note on Its Use for the Painful Crisis in 
Sickle Cell Anemia Edward G Torrancf and Truman G Schna- 
bel . . 782 



Contents 


V 


An Assay of Goldenrod as a Cause of Hay Fever Warren T Vaughan 
and Ruth W Crockett . , ygp 

The Present Status of the Ketogenic Diet D Schuyler Pulford . 795 
The Treatment of Cavities in Pulmonary Tuberculosis LeRoy S Peters 802 
Chronic Invalidism with Marked Personality Changes due to Myxedema 
Henry F Stoll . . 806 

Historic Montreal , Metropolis of Canada and Mother of the Cities of the 
West Maude E Abbott 815 

Editonals 839 

Abstracts 842 

Reviews 844 

College News Notes 848 


NUMBER 7, JANUARY, 1933 

The Clinical Significance of Eeukopenia with Special Reference to Idio- 


pathic Neutropenia Stacy R Mettier, and Harvey T Olsan 855 
A Qinical Study of the Graves’ Constitution and Its Relation to Thyroid 
Disease Carl H Fortune , 869 

Photosensitization Harold F Blum 877 

The Cardiac Complications of Trichterbrust James G Carr 885 

An Unusual Speech Disorder Following Encephalitis Lethargica Its In- 
terpretation and Therapeutic Management Alfred Gordon 895 

Oral Administration of Metaphen in the Treatment of Gastric and Duo- 
denal Ulcers Clarence Morton Trippe 901 

The Role of the Bowel in Chronic Arthritis E F Traut 913 

A Sporadic Benign' Rickettsial Fever with Occasional Exanthem Noxon 
Toomey 921 

An Obstinate Case of Intestinal Myiasis W B Herms and Q O Gilbert 941 
Familial Congenital Clubbing of Fingers and Toes Report of a Case 
Oscar B Ragins and E B Freilich 946 

Complete Situs Transversus with Auricular Fibrillation and Flutter Re- 
port of a Case Harold A Robinson 948 

A Medical Poet of the Middle Border, William Savage Pitts, M D Louis 
H Roddis 952 

Editorials . 959 

Abstracts 960 

Reviews . 963 

College News Notes 970 

Program of the Montreal Meeting 977 


NUMBER 8, FEBRUARY, 1933 

The Anatomy of the Autonomic Nervous System with Special Reference 
to the Innervation of the Skeletal Muscles and Blood Vessels S W 
Ranson . . ,1013 

The Functional Organization of the Involuntary Ner\ous System and Its 

Humoral Mediators W B Cannon . . 1022 

The Autonomic Control of the Heart, Lungs, and Bronchi H L Alex- 
ander - • 1033 

The Results of S 3 'mpathectomy in the Treatment of Peripheral ^''ascula^ 

Diseases, Hirschsprung's Disease and Cord Bladder A AV Ansov 1011 
Pathologic Differentiations in Bright’s Disease Jean Oluer , 106« 



VI 


Conlcnls 


Science nncl Pr.ict ice in P>i iulU*'’ 1 Anni^ . . .,..1077 

Etiology unci Patliogcne‘'i‘' of Hepatic Cirihnsi^. T. I. \i i hai si n . . . lOSO 
Aleukemic IVHclosis with Osieostlcmsis j) 1. Siitniixs nn*l I I*. Pitt- ^ 

DHCK . . . • • I f^H7 

Some Unusual Caidiac Compiicalums of H\ pei tliyroulism. Kepoit of 

Foin Cases Cakh r Smi ni and 11 C i n i S \i i s . . . . ^ 10'*7 

Pncumosihcosis and Amyloidosis Repoit of L.isc. ) 1» C aim ^ .. I10f> 

Editon.al . . . . • • • • | ^ | ^ 

Review's . .... . .111/ 

College New's Notes . . . . . HU 


NUMBER 9, MARCH, J933 

The Senile Patient L F ]3 arki r . . ... ... 1125 

The Role of Bacteria in Allcrg). with Special Refeunce to \sthma K L 

Benson . . . ..1136 

A Method of Evaluation of Results in Hay Fc\er .S M hh imm.rc, . 1153 
The Patch Test in the Diagnosis of Contact Dermatitis S Amu.s, Jr and 
N P Anoerson , .1161 

Some Observations Concerning a Possible Insulin-lnlnhitmg Substance in 
Urine E Ivl. Watson and W S Dick ... . ... .1171 

Obsen'ations on Human .Adrenals with Especial Reference to the Rcl.itive 
Weight of the Noimal Medulla C Qi'inan and A .\ Bi rgi r. .1180 
Bacteriophage Therapy in Bacillar} Dysentcr} of the Flexnci T}j)e J F 
Kessel and E J Rose . . . . . 1193 

Tuberculosis in Officers of the Regulai Army A T Cooper . .1200 

Rocky Mountain Spotted Fever G G Richards . .1207 

The Biological and Cluneal Importance of 0\aiy- Stimulating Hormones 

C F Fluhmann . . . . . 1212 

Animal Experiments with Adrenal Coitical Extracts J L Carr and 
C L Connor. . . 1225 

Editorials . . 1231 

Reviews . 1237 

College News Notes . 1244 


NUMBER 10, APRIL, 1933 

The Heart m Myxedema , Electrocardiograms and Roentgen-Ray Measure- 
ments before and after Therapy J Herman, R J Clark, and 
J H Means . 1251 

Heredity m Diabetes William Allan 1272 

Undulant Fever A Fatal Case R C Rothenberg 1275 

Subacute Yellow Atrophy of the Liver Following Ingestion of Cmchophen 
and Allied Compounds Walter K Grigg, and Victor C Jacobsen 1280 
Migrating Pneumonia, Certain Mechanical Factors m Its Pioduction, Pre- 
vention, and Treatment William B Faulkner, Aime N Fregeau, 


and Edward C Faulkner 1289 

Maintenance Dosage of Liver Extract m the Treatment of Pernicious 
Anemia Paul J Fouts, and L G Zerfas 1298 

Cardiospasm with Associated Arthritis John H Fitzgibbon 1305 

A Study of 800 Abnormal Electrocardiograms and Associated Chmeal 
Conditions M A Mortensen 1308 



Contents 


vn 


The Value of the Postenor-Antenor Chest Lead m Cardiac Diagnosis 
Abraham Lieberson, and Frank Liberson 
Localized Atrophy of Subcutaneous Fat Following Repeated Injections of 
Insulin Report of a Case Friedrich Engelbach 
Primary Spondylitis W Paul Holbrook, Robert M Stecher, and 
Edward M Hayden 

The Teaching of Inheritance of Disease to Medical Students A Proposed 
Course in Medical Genetics Madge Thurlow Macklin 
Editonal 
Reviews 

College News Notes 


1315 

1322 

1327 

1335 

1344 

1346 

1349 


NUMBER 11, MAY, 1933 


The Clinical Significance of the Systolic Murmur A Study of 1000 Con- 
secutive “Non-Cardiac” Cases A R Freeman and Samuel A 
Levine 1371 

Apoplexy, A Study of 801 Cases Admitted to the Kings County Hospital 
During the Five Years from 1923 to 1928 Orman C Perkins 1386 
Pernicious Anemia without Achlorhydna Case Report Earle A Har- 
vey and William P Murphy 1393 

Standardization of Diabetics with Diet and Insulin Joseph T Beard- 
wood, Jr 1407 

Insulin Hypoglycemia Two Cases with Convulsions, One Necropsy Re- 
port Byron D Bowen and Gilbert Beck 1412 

The Incidence of Tuberculosis m Diabetes Louis I Kramer and Herjian 
A Lawson 1426 


Primary Hjrpochromic Anemia, Its Importance m Medical and Surgical 
Diagnosis John E Walker 1434 

The Effect of Liver Therapy on the Neurologic Aspects of Pernicious 
Anemia Paul H Garvey, Paul M Levin, and Erastus I Guller 1441 
Cinchophen Hypersensitiveness A Report of Four Cases and a Review 

Charles L Short and Walter Bauer 1449 

A Comparative Study of the Choleretic Effect of Bile Salts and Oleic Acid 
and Bile Salts Reuben Finkelstein and Emanuel W Lipschutz 1465 
Lobar Pneumonia A Report of 2039 Cases Otis S Ware and Jacob 


Alperin 

Twins as Biologic Controls in the Study of Human Constitution 
ditional Approach to the Study of Clinical Medicine H 
GOLis and V W Eisenstein 
Editorials 
Reviews 

College News Notes 


1474 


An Ad- 
]\I Mar- 


1489 

1507 

1511 

1514 


NUMBER 12, JUNE, 1933 


President’s Address F M Pottenger 

Observations on Addisin in Diseases of the Blood R S Morris, M L 
Rich, Leon Schiff, John H Foulger, and Henry Fflson 
Amebic Invasion of Lymphoid Tissue and Its Probable Clinical Signifi- 
cance W C Boeck 

Variations in the Volume and in the Acid Content of Gastric Secretion of 
Normal Individuals Following Stimulation bj Histamine F HNcri- 
BACH and C L Brow'N. 


1517 

15 ^=^ 

1546 





Conlcnls 


viii 

Oi thostatjc Allmminun.i, A Comp.nison with Ollici of Allmnini- 

uim G Thorp .m<l Ji G Wakm n i.o J565 

Addison’s Disease and Us Relation to ICspet imcnl.il Vdrcnal Insnflu’itncy 

G. A JJaurop 1579 

The Influence of Aj^e in the 1*Ap( iimenl.d J^rodiution of 1 lypci trophic 
Aithiitis. A D Gouhiai r, L M Wriohi, and K I’l mri rio.n . . 1591 
A Coi relation of the J Jcinochnanncs, Ftinclion, and IIistolr»;;ic Stnuiure of 
the Kidney in Malignant Aiterial Ilypci tension with Mahi'iiant Xc- 

phioscleiosis Soma \Vi iss, I' Rarki r, Jr., and G. R. Romi 15!;^ 

Changes Obsened in the lleait Shadow in Tonic Goiter before and aftei 


Tieatment O J Mp.naro and L M llrRMiiAi 1634 

Discussion of a Case of Gastric Caicinom.i with Rcouiient Colic J G. 

Wkinpr . . . . . . .... 1644 

The Poet of Flanders Fields Lieutenant Colonel J«>hn MtCiae, Caii.idian 
Armj ]\Icdical Coips Lobi'? II Ronnis.,. . . . 1657 

Editorial . . ..... .1 663 

Review's . . . . 1667 

College New’s Notes . ... 1670 

Index . . . . 1673 



The Role of Specific Carbohydrates in 
Pneumococcus Infection 
and Immunity^t 


ByOswAi.DT Avery, 

M r President; Fellows of the 
American College of Physi- 
cians* 

I count it a great privilege to be 
able on this occasion to express per- 
sonally my deep sense of appreciation 
of the distinguished honor conferred 
upon me by the American College of 
Physiaans In awarding me the John 
Phillips Memorial Prize I feel that you 
have been far too generous in your ap- 
praisal of my share in the work for' 
which this distinction is granted I am 
consaous that whatever merit may ac- 
crue to the studies in which it has been 
my privilege to participate is due in 
great part to the happy auspices un- 
der which the work is carried on;" and" 
in large measure to the devoted and 
hearty cooperation of my assoaates 
To them, I am indebted for an asso- 
ciation that to me has been a source 
of genuine pleasure and great help- 
fulness, and to them I am happy on 
this occasion to acknowledge niy ob- 
ligation 

♦From the Hospital of the Rockefeller In- 
stitute, New York Citj ^ 

tDelivered at the San Francisco Meeting 
of the American College of Physicians, 
April 6, 1932, at the presentation of the John 
Phillips Memorial Prize 


, M D , Netv York City 

I find great satisfaction in the 
thought that m making this award, you 
are symbolizing m a far larger sense 
than the mere personal recognition im- 
plies, your faith in the spirit of re- 
search and the principles of practice 
expressed by Osier m these words 
“To wrest from nature the secrets 
which have perplexed philosophers m 
all ages, to track to their sources the 
causes of disease, to correlate the 
' vast stores ol knowledge, that they 
may be quickly available for the pre- 
vention and cure of disease — ^these are 
our ambitions To carefully observe 
the phenomena of life in all its pliases 
normal and perverted, to make per- 
*{e£t the most difficult of all the arts, 
the art of observation, to call to aid 
the science of experimentation, to cul- 
tivate the reasoning faculty, so as to 
be able to know the true from the false 
— these are our methods. To prevent 
disease, to relieve suffering and to heal 
the sick — this is our work.” 

To all ivho cherish these ambitions, 
cultivate these methods, and delight in 
this w'ork, the example of him iii w hose 
memory this award has been estab- 
lished will remain a continuing source 
of inspiration 

Permit me once more to assure \ on 


1 
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of my giatcful apiiiocintion of the Mg- 
nal honor of heing em oiled as one of 
the iccipicnts of the John riiillips Me- 
morial P>i/-e 

A n nnpoilant advance in the 
study of infcttious diseases 
came with the knowledge that 
bacteria, though simple in form and 
stiucturc. exhibit difTcrcnccs in biologi- 
cal specificity as sharply defined .is are 
those characteristic of the more com- 
plex foims of life The study of the 
immunological S] 3 ecificity of micioor- 
ganisms is not only necessar\ in the 
elucidation of the biological relation- 
ships existing between Aanetics of the 
same species of bacterium but is essen- 
tial to the woiKing out of epidemio- 
logical problems and to the develop- 
ment of methods useful in the control 
of infectious diseases by specific thcia- 
peutic and prophylactic measuies 
Leaving out of consideration the 
promising but difficult field of chemo- 
therapy, the problems of specific cure 
and prevention of infection he in the 
attempt to interpiet and imitate by aiti- 
ficial procedures certain piotective 
processes of nature which constitute 
that which we call immunity In ordei 
to imitate successfully the natural 
processes involved in spontaneous re- 
covery from disease, it is necessary to 
know the nature of the specific reac- 
tions between the infecting agent and 
the body tissues of the host The 
specificity of these biological processes 
is advantageously studied by means of 
the so-called immunity reactions These 
serve as a measure of the capacity of 
the animal organism to produce pro- 
tective substances, and they afford a 
means of studying the interaction be- 


tween tlifHC spicifu ;mtihr)die‘> and the 
infietioiis micrnotg.uusm wlun Inilh 
aie hi ought together in iht animal Ivxly 
or m the itM tulu . 

Investigation*, on the specificity of 
lliese rtattioiis haAc add( d much to our 
knowledge of the man> aiul diverge 
problems of niftction The study, 
howevei, is one of \ai\mg complex- 
ity, the methods suitable m one in- 
st.mce fail iitteily when nptdied to an- 
othei type of infection. While the 
mcchnmsm of the interaction between 
host and parasite h.is to a certain ex- 
tent been exposed through the brilliant 
discoveries of MetclmikofT, Ivhrlich, 
Hebring'. Hordet and others, the imme- 
diate pioblcm lies 111 reconstructing for 
each microbe a more pi ccise know ledge 
of the biologic.nl properties peculiar to 
It and the specific reactions which the 
body del clops against it One ap- 
proach to this problem is the attempt 
to relate specific dificrcnces in biologi- 
cal behaMor to fundamental difTcr- 
cnces m the function and chemical 
comjiosition of the component parts of 
the bacterial cell and to determine the 
character of the tissue responses to 
these separate constituents The total 
immune response of the host com- 
prises not alone a reaction to the para- 
site as a whole, but, in addition, the 
specific and individualized responses to 
the chemically distinct and nnmuno- 
logically specific bacterial constituents 
For the past several years under the 
direction of Dr Rufus Cole a number 
of us on the staff of the Hospital of 
the Rockefeller Institute have been 
seeking to acquire a more intimate 
knowledge of the relation between the 
immuno-chemistry and the biological 
activities of pneumococcus, the most 
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frequent and one of the most fatal of 
the microbic incitants of pneumonia in 
man 

On this occasion I shall review brief- 
ly one phase of the studies, namely, the 
role of specific carbohydrates in pneu- 
mococcus infection and immunity Be- 
cause of the limited time at my dis- 
posal, I shall of necessity be obliged to 
omit reference to the valuable contri- 
butions of that large group of other 
investigators who, both in this country 
and abroad, have added so much to our 
knowledge of the problems of pneu- 
mococcus pneumonia 

You are already familiar with the 
renewed impetus that was given to the 
study of pneumonia by the working out 
of the biological classification of pneu- 
mococci which made possible the 
recognition of sharply defined and spe- 
cific types within this previously con- 
fused speaes of microorganisms You 
will recall that by the application of 
this method it has been possible to de- 
termine the frequency of occurrence of 
these speafic types in pneumonia, and 
to recognize differences in the severity 
and mortality of the infections they 
produce , that a study of the presence 
of pneumococci in the mouth secretion 
of healthy individuals proved the dis- 
semination of the disease-producing 
types by healthy carriers and con- 
valescents and suggested a new inter- 
pretation of the epidemiology of the 
disease , and finally that the knowledge 
of type-specificity among pneumococci 
provides the only rational basis for 
the possible development of speafic 
therapy by immune serum, which in 
the treatment of t3'pe I infections, at 
least, has proved of distinct value 

Pneumococcus is a unicellular micro- 


organism which under well-defined 
conditions of growth is surrounded by 
an envelope of material known as the 
cell capsule This capsular layer is 
particularly well developed in the case 
of pneumococci capable of growing 
and multiplying in the animal body 
During growth these encapsulated 
cells elaborate m the medium of their 
environment a diffusible substance 
which in soluble form retains the type- 
speaficity of the bacterial cells from 
which it is derived This soluble spe- 
cific substance is found not only in the 
filtrates of young cultures but also in 
the body fluids of animals experiment- 
ally infected, and in the blood and 
unne of patients during the course of 
pneumococcus pneumonia The func- 
tion of elaborating this speafic mate- 
rial is most highly developed in the 
most virulent organisms There are 
grounds for the belief that the capsule 
of these virulent cells is composed 
largely of this soluble specific sub- 
stance Thus, there is disposed pe- 
ripherally about the cell an outer layer 
of capsular substance winch reacts 
specifically with the serum of immune 
animals The reaction is remarkably 
specific, occurring only when the anti- 
serum and the reacting substance are 
both of the same specific t3pe These 
immunological reactions form the 
basis of the original classification and 
were worked out before there was any 
knowledge of the chemical nature of 
the substances upon ^^hlch t>pe-spc- 
cificitj depends The actual isolation 
of these specific substances in purified 
form, the determination of their chemi- 
cal constitution and their rclation‘<hip 
to the immunological propertied of the 
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cell as a whole are problems to which 
I shall direct attention. 

The type-specific capsular substances 
of pneumococcus, first chemically iso- 
lated by Dr Heidelbergcr, ha\e been 
found in each instance to belong to the 
class of sugar-like substances, name- 
ly, the carbohydrates No matter from 
what type of pneumococcus these 
specific substances arc recovered thc> 
all possess m common the chemical 
properties of complex sugars — the 
polysaccharides But, intei cstmgly 
enough, the capsular polysaccharide 
derived from each specific type of or- 
ganism IS chemically distinct, each pos- 
sessing unique chemical properties 
which serve to differentiate it sharply 
from the others Moreover, solutions 
of these capsular polysaccharides m 
chemically purified form, exhibit im- 
munologically the same specificity as 
do the bacteria of Avhich they orig- 
inally formed a part Some idea of 
how remarkably reactive these sugars 
are may be judged from the fact that, 
by the use of an appropriate serum, 
their presence may be detected in di- 
lutions as high as 1 5,000,000 
Dr. Heidelberger and Dr. Goebel, 
studying the chemistry of the capsular 
polysaccharides, have shown that these 
substances are unusual compounds of 
simple sugars and uronic acids Al- 
though possessing many properties in 
common, they exhibit characteristic 
differences m the degree to which they 
rotate the plane of polanzed light and 
in their acid equivalent number For 
example, of the specific substances of 
the first three tjrpes of pneumococcus, 
the type I polysaccharide differs sharp- 
ly from the other two in containing 
nitrogen as an integral part of the 


molecule, and in possessing basic as 
well as acidic pioperlies; on the other 
hand the type II polysaccharide is a 
dextrorotatory weak acid and the type 
111 a levorotatory strong acid, neither 
of which contains any nitrogen in the 
molecule. The fact that the particular 
constituent determining type-specificity 
IS chemically a carbohjdratc is the 
more striking since immunity reactions 
ha\c hitherto been considered exclu- 
sively the function of proteins. Of 
equal importance is the fact that this 
selective specificity is in each instance 
determined by the chemical constitu- 
tion of the particular poh saccharide in 
the capsule and that the presence of 
this morphological structure conditions 
both the invasiveness of the parasite 
and the immune response of the host 
The fact that polysaccharides elab- 
orated by bacteria growing in the focus 
of disease may be found in the blood 
and urine, michanged in specificity, in- 
dicates tliat the body possesses no 
enzymes capable of breaking them 
down into simpler sugars There is no 
evidence that these complex bacterial 
sugars as such are directly responsible 
for the intoxication accompanying the 
infection So far as known they are not 
primarily toxic, at least not in the sense 
of true bacterial toxins. There are 
facts, however, which indicate that in- 
directly at least they may have a harm- 
ful effect upon the natural processes of 
recovery Because of their speafic ca- 
pacity to bind antibodies, they tend to 
neutralize the immune substances in 
the blood and thus prevent the pro- 
tective antibodies from reaclung the in- 
fected areas Moreover, the capsular 
polysaccharides are known to exert an 
inhibiting action on phagocytosis, one 
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of the most important cellular defenses 
of the body against pneumococcus in- 
fection 

Theoretically, at least, there is no 
apparent reason why these complex 
sugars as isolated substances should 
not by themselves be capable of stim- 
ulating the formation of antibodies in 
the animal body Assuming that they 
are of sufficient molecular size, they 
possess in complexity of structure and 
colloidal behaAUor certain properties 
generally considered essential to the 
antigenicity of proteins Indeed, Fran- 
as and Tillet have found that in the 
present state of purity the capsular 
polysacchandes are capable of inciting 
antibody production when injected m 
minute amounts into the skin of con- 
valescents and normal individuals 
However, with few exceptions all at- 
tempts to evoke any immune response 
in animals with the highly purified 
polysaccharides alone have been uni- 
formly unsuccessful On the other 
hand, the more these carbohydrates are 
chemically purified, the more reactive 
they become in the specific serum of 
immune animals Under these condi- 
tions It appears that, removed from the 
bacterial cells, the capsular poly- 
saccharides still retain unimpaired the 
property of binding with antibodies, al- 
though in this form they become 
quantitatively less active in stimulat- 
ing antibody production in animals In 
this respect they may rightly be in- 
cluded in the group of immunological- 
ly important substances which Land- 
steiner has called haptens, — substances 
which have lost more or less complete- 
ly their antibody-stimulating function 
without impairment of the property of 
speafically combining with antibodies 


The elaboration of the capsular poly- 
saccharide is an important function of 
the cell When this function is sup- 
pressed or inhibited, as it may be un- 
der certain experimental conditions of 
growth, the capsule is no longer 
formed As a result the organisms lose 
their type-specificity and exhibit only 
the common, undifferentiated charac- 
ters of the species On the basis of 
colony differentiation these degraded 
organisms are spoken of as the “R” or 
rough forms, and the original encapsu- 
lated types are referred to as the 
smooth or “S” organisms The unen- 
capsulated R forms of pneumococci, 
irrespective of their type derivation, 
are no longer capable of invading the 
animal body , they have lost their viru- 
lence, and are readily taken up and 
destroyed by the phagocytes of the 
host, immunologically they exhibit 
only the species-specificity common to 
all the degraded R forms of pneumo- 
coccus This transformation resulting 
in a loss of specific characters may oc- 
cur in the animal body as well as in 
the test tube However, these de- 
graded, avirulent variants do not nec- 
essarily remain the harmless sapro- 
phytes they were originally thought to 
be, since it is now known that under 
suitable conditions they may regain all 
the specific characteristics that distin- 
guished the original parasitic tj'pe from 
which they came 

Of even greater biological interest is 
the phenomenon of the inter-convcrt- 
ibihty of the specific tj^pes of pneumo- 
coccus Griffith of London first sho^^ed 
expenmentallj' bj' a special tedinic in 
mice that R forms dcri\cd from one 
specific tj^ie of pneumococcus ma\ be 
caused to acquire the characteristics of 
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anothci specific type This impoitant 
fact has been confiimccl by a numbci 
of invcstigatoi s. In addition, Dawson 
and Sia by special cultural methods, 
have found that the actu.il change 
from one specific type of pneumococcus 
to another may be bi ought about in the 
test tube outside the animal bod) 

The experimental evidence now 
available seems to indicate that any R 
strain of pneumococcus has ixiten- 
tially the function of elaborating any 
one of the specific capsular polysac- 
charides ; — ^the particular one being de- 
termined by a particular stimulus of a 
specific nature Aloicay has recently 
found that this potential function lat- 
ent m the living R cells may be specifi- 
cally activated by the addition to an ap- 
propriate medium of a bacterial ex- 
tract prepared from a given specific 
type of pneumococcus Under these 
conditions, the R forms irrespective of 
their type derivation again elaborate a 
capsular material identical m specific- 
ity with that of the type of pneumo- 
coccus from which the extract was pre- 
pared 

There is at present no certain proof 
that transformations of tins kind ever 
occur spontaneously in nature Nor is 
there as yet any epidemiological or 
clinical evidence that this form of 
reversible adaption is a factor m the 
origin of human infection However, 
the experimental evidence leaves no 
doubt that the non-mvasive, non-en- 
capsulated R cells under favorable 
circumstances are potentially capable 
of again developing into highly viru- 
lent organisms and that the acquisition 
of virulence is invariably associated 
with the restoration of the function of 
elaborating the specific capsular carbo- 


hydi.itfs Indeed, it is most significaiil 
that no matter whether one considers 
pneumococcus from the viewpoint of 
Miulcncc, antigenicity, or its capacity 
to undergo vaii<ition, the single de- 
tci mining factor associated uilh all 
these chai actors is the function of 
synthesi/ing the specific ca|)sular poly- 
sacchai ides. Scarcely less important is 
the fact that the immunological specific- 
ity of each of the sjiccific types of 
pneumococcus depends upon the chemi- 
cal indi\iduality of the particular 
carbohydrate m the cell capsule 
As chemical substances, separate and 
apart from the bacterial cells, these 
carliohydratcs ha\e been found to in- 
cite specific reactions in the tissues of 
scnsiti/ed animals and m the skin of 
patients con\alescent from pneumo- 
coccus pneumonia Guinea pigs pas- 
sively sensiti/ed with the precipitating 
serum of an immune rabbit suffer 
violent anaphylactic shock and die 
within three to four minutes follou ing 
the intravenous injection of as little 
as 055 mg of the homologous poly- 
saccharide The anaphylactic reactions 
are strictly type-specific There is now 
ample evidence to support the new that 
protein-free, even nitrogen-free, carbo- 
hydrates may induce acute anaphylaxis 
in specifically sensitized animals 
Tillett and Francis have found that 
the injection of 001 mg. of specific 
polysaccliaride into the skin of patients 
recovering from pneumococcus pneu- 
monia may evoke an immediate local 
reaction m the form of a wheal sur- 
rounded by a zone of ery^thema The 
cutaneous reactions develop rapidly 
within fifteen minutes and subside com- 
pletely m from one to two hours; 
they are elicited only by the specific 
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polysaccharide derived from the same 
type of pneumococcus as that causing 
the infection in the patient The ca- 
pacity of the skin to react to the spe- 
cific bacterial sugar is intimately asso- 
aated with recovery and closely paral- 
lels the occurrence of type-specific an- 
tibodies in the patient's serum. The re- 
sults indicate that this speafic skin test 
has prognostic significance and may 
become of i^lue in determining the 
therapeutic dosage of antipneumococ- 
cus serum 

Studies on "synthetic antigens” pre- 
pared by chemically combining deriva- 
tives of glucose and galactose with pro- 
teins have shown that even these 
simple sugars exert a determining in- 
fluence on the immunological specificity 
of compounds of which they form a 
part The newly acquired specificity 
of these artificially conjugated sugar- 
proteins IS in each instance determined 
by the chemical structure of the carbo- 
hydrate irrespective of the protein to 
which it IS attached It is especially 
significant in the case of glucose and 
galactose that the two sugar derivatives 
differ from each other only m the 
spatial arrangement of the hydrogen 
and hydroxyl groups on a single carbon 
atom It IS a remarkable fact that the 
mere rotation of this carbon atom 
through an angle of 180 ° suffices to 
change completely the antigenic speci- 
ficity of two substances otherwise 
chemicalljf identical In the case of 
these aitifiaally prepared sugar-pro- 
teins, the two isomeric sugar deriva- 
tives can be selectively differentiated 
one from the other by serological 
methods These observations on the 
immuno-chemistry of carbohydrates 
confirm the original studies of Land- 


steiner on the specificity of azo-pro- 
terns and furnish additional evidence 
of the general dependence of immun- 
ological specificity upon the chemical 
constitufaon of the reactive substances 
It IS evident, therefore, that simple 
sugars, which by themselves are non- 
antigenic, may, when coupled to a pro- 
tein, speafically determine the immune 
response of treated animals, and that 
the antibodies tlius engendered reflect 
the orienting influence of the sugar 
radical on the specificity of the antigen 
as a whole 

From these results we were led to 
test the possibility of “synthesizing” an 
artifiaal bacterial antigen For this 
purpose the capsular polysaccharide 
of type III pneumococcus was chosen, 
since It contains no nitrogen and in its 
present state of purity may be regarded 
as a definite chemical entity More- 
over, if results were obtained with this 
particular polysaccharide they would 
be the more significant, since the free 
substance by itself has never been 
found to elicit any immune response 
in rabbits and even the original bacteri- 
al cells from which it is derived fail 
in a majority of instances to incite 
specific antibodies in these animals 
From a chemical point of Mew, the 
difficulty lay m sjnthesizing the ap- 
propriate derivative of tins complex 
sugar. It must be one capable of being 
coupled to protein and one in vliich 
the chemo-specific gioups of the pol>- 
saccharide are not masked bj the 
chemical procedures Dr Goebel suc- 
ceeded in sjaithesizing the animo- 
benzyl-ether of the t\pc III pol\'-ac- 
charide and m coupling the diazonium 
deriiTitive with a foreign protein 
namely, the globulin from horse scnim 
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This soluble antigen theicfoic has in 
common with type III pncumotoccus 
only the specific capsulai poh sacch- 
aride Rabbits injected with tin*; aiti- 
fiaal antigen uniformly developed in 
then seium t)pc-spccific antibodies. 
The antiserum thus produced not only 
precipitates the original poh'saccharidc 
but agglutinates Ining cultuics of t\pc 
III pneumococcus and protects ani- 
mals against infection with virulent 
organisms of the homologous t\ pe. 

Knowledge of the chemical natuic 
and significance of the capsular poly- 
saccharides in pneumococcus infection 
and immunity led us to search for 
enzymes capable of decomposing these 
specific carbohydrates A number of 
enzymes of animal and plant origin as 
well as cultures of various bacteria, 
yeasts, molds and soil actinom) cetes, 
many of ivhich were known to decom- 
pose cellulose and other complex 
carbohydrates, were tested ivithout suc- 
cess My associate, Dr Dubos, isolat- 
ed from peat soil a bacillus which 
possesses an enzyme that acts speci- 
fically on the capsular polysaccharide 
of type III pneumococcus From these 
bacilli the active enzyme has been ex- 
tracted in soluble form By technical 
procedures, active preparations of the 
enzyme have been purified and con- 
centrated without appreciable loss in 
potency 

In view of the marked differences in 
the chemical composition of the vari- 
ous capsular poly sacchai ides, it is not 
surprising to find that the enzyme de- 
composes only the type III substance 
and has no effect upon any of the other 
bacterial sugars thus far tested In 
this respect, the selective action of the 
enzyme is as specific as in the immune 


lonitKni between the type HI poly- 
‘.accharidc and its homologoti*. anti- 
body. The polysaccharide acted upon 
bv the en/\ me lo‘'e‘‘ its serological 
specificity and is no longer piecipiiablc 
by tyjie II f anti{)nciiniococcus scrum 
This cn/yme not only acts on the 
chemically isrOated sugar, but it specifi- 
calK decomposes this substance in the 
natnc form in which it c\ists in the 
capsules of the living cells \Mien a 
sterile solution of aciixc enzyme is 
added to a glow mg culture of type III 
pneumococci, the organisms lose their 
specific agglutinability and the soluble 
capsular polysaccharide is serologically 
no longer demonstrable in the culture 
fluid. Under these conditions, the en- 
zyme decomposes the capsular sub- 
stance as rapidly' as it is formed with- 
out impninng the \iabihty of the dc- 
capsulatcd organisms 
The action of the enzyme docs not 
result in a loss of the function of 
elaborating the capsular substance, 
since pneumococci so treated piomptly 
regain their capsules wdien transferred 
to an enzyme-free medium The 
active enzyme, therefore, represents a 
specific agent wdiich b}’^ itself is neither 
bacteiiadal nor bacterioly^tic but which, 
by decomposing the capsular sti ucture, 
completely’ alters the biological behavior 
of the bacteiial cell 

In view of these findings, experi- 
ments w^ere earned out to determine 
whether the enzyme would favorably 
influence the course of expeiimeiital 
infection in mice wnth type III pneu- 
mococcus It was found that a single 
injection of an active preparation of 
enzyme protected mice against infec- 
tion with a million times the number 
of virulent organisms invariably fatal 
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in the untreated animals The protec- 
tive action of the enzyme is type-spe- 
cific , just as in the test tube it decom- 
poses only the type III polysaccharide, 
so in the animal body it is effective 
only against infection with type III 
pneumococcus 

Experimental evidence indicates that 
in mice the enzyme also has a curative 
action when administered in the course 
of an infection already well established 
at the time of treatment The ad- 
ministration of the specific agent as 
late as eighteen hours after the onset 
of infection has brought about the re- 
covery of mice infected with multiple 
lethal amounts of a virulent culture of 
type III pneumococcus Experiments 
earned out in collaboration with Dr 
Goodner and Dr Dubos have shown 
that the enzyme also has a marked 
curative action in the disease brought 
about by infecting rabbits intrader- 
mally with a higlily virulent strain of 
type III pneumococcus The experi- 
mental disease is characterized by the 
rapid development at the site of in- 
oculation of an intense inflammatory 
lesion with spreading edema, marked 
cellular infiltration and hemorrhagic 
necrosis, accompanied by fever and the 
early invasion of the blood stream with 
increasing numbers of pneumococci 
The infection ordinarily terminates 
fatally within three to four days in 95 
per cent of untreated rabbits Follow- 
ing the intravenous injection of an 
adequate amount of actne enzyme the 
bacteremia promptly disappears, the 


local lesion, freed of bacteria, under- 
goes the natural processes of healing, 
and recovery occurs in 95 per cent of 
the animals so treated 

The experimental results support 
the view that the primary action of the 
enzyme lies in its capacity to decompose 
the capsular polysaccharide of the in- 
vading pneumococci The process of 
decapsulation brought about by the 
direct action of the enzyme strips the 
bacteria of their capsular defense and 
thereby exposes their naked and un- 
protected bodies to direct attack by the 
phagocytes of the host Thus phagocy- 
tosis, ineffective against the encapsulat- 
ed forms, now becomes the important 
mechanism in the final destruction of 
organisms from whicli the capsular 
substance has been removed by the 
action of the enzyme 

In this sense, the enzyme may be said 
to initiate a protective reaction, the suc- 
cessful issue of wluch depends upon 
the effective pliagocytic response of the 
host For these reasons, it at once 
becomes apparent that the curative 
action of the enzyme is subject to the 
limitations imposed by the variations 
that occur in the cellular defense of the 
infected animal 

These studies suggest that the cap- 
sule — long recognized as a defense 
mechanism on the part of Mrulent 
bacteria — is a decisne factor in de- 
termining the fate of pneumococci in 
the animal bod> and that this structure 
is vulnerable to attack by agents other 
than specific antibodies 
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D r. Aveiy, Fellows of the Amer- 
ican College of Physicians, 
Associates and Guests 
John Phillips was born in Welland, 
Ontano, February IS, 1879 With a 
personality maiked by simplicity, 
directness, poise and a lemarkable 
sense of relative values, he came m the 
fifty years of his life to a high place 
in medicine in this country Woi k w'as 
his philosophy of life He exemplified 
this, called by Osier the Master Word 
His intimate friends tell us he ap- 
peared not to know how to play His 
contributions to medicine and its litera- 
ture were many, and were scholarly 
and sound Elected to the Board of 
Regents of the American College of 
Physicians in 1923, he was active in its 
affairs in many and important ways 
He arranged the programs for the An- 
nual Sessions m Cleveland in 1927 
Valuable as we who knew him held 
his life to be, he held it as naught if 
it was needed in the succor of others 
When disaster visited the Cleveland 
Clinic in 1929, he. Chief of Mediane, 
without thought of self, labored to save 
Its victims Giving his life on May 15, 
1929, he left us a glorious example 
The college has founded this annual 
prize to perpetuate his memory 


The purpo>?e of this prize is to en- 
cour.ige w oi k adding to our know ledge 
m Internal Medicine, this including not 
only clinical science hut in addition all 
those subjects which ha\c a direct hear- 
ing upon its ad\ ancement 

When 111 one of the Hippocratic 
wTitings, “The Law”, w'e read, “There 
are in effect two thing.s, to know and 
to believe one know's, to know is sci- 
ence; to believe one knows is ignor- 
ance”, w'c arc on the threshold of the 
conception of medicine as an art based 
on accurate observation, and as a part 
of the science of man When many 
centuries later w'e follow^ William 
Harvey and Rene Descartes in “la 
nouvelle methode” of experimental sci- 
ence, w^e are preparing to WTCSt from 
nature some of her profoundest secrets 
Induction, intuition, and deduction, 
served by the sometimes slow, pains- 
taking methods of trial and error, lead 
us to an understanding of nature never 
suspected by the ancients But here 
again we glimpse what they so plainly 
saw, “Life is short and the Art is 
long” Fifty years have passed since 
Robert Koch discovered the bacillus 
of tuberculosis The conquest of the 
disease, though well under way, is not 
_ yet complete In the meantime, yellow 
fever has been eliminated from the 
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cmhzed world, through the efforts of 
a devoted band of saentists with its 
martyrs, even though the causative 
organism may be yet in doubt Il- 
lustrations need not be multiplied 

Fifty years have passed since Fried- 
lander found that capsulated cocci 
were present constantly in the exudate 
of pneumonia, and two years after that, 
Fraenkel demonstrated the causative 
relation of the pneumococcus to the 
disease Our conquest of pneumonia 
has scarcely begun We are beginning 
to see it as through a glass, darkly, 
however All honor then to the men, 
who step by step, are treading the 
paths that will eventually lead to the 
hiding place of the pneumococcus, and 
who by the processes of science, though 
they be slow and painstaking, are dis- 
covering how to strip It of Its protec- 
tive covering 

The committee having in charge the 
award, in seeking a candidate, selected 
an advisory group of sixteen members 
of the College, each prominent in some 
certain aspect or field of medicine The 
suggestions made by each of these, and 
by the members of the committee, were 


listed and then sent out to the two 
groups, with the request that each man 
would indicate his first, second and 
third choice from amongst that list 
Twenty-five of the votes went to Dr 
Avery 

The committee, therefore, through 
its chairman. Dr James H Means, 
recommends the award, “To Dr O T. 
Avery for the series of studies upon 
the pneumococcus m which he has 
played a leading role, beginning with 
the discovery of the type specific 
soluble capsular polysaccharides and 
culminating m the discovery of a 
bactenum producing an enzyme which 
sphts the polysaccharides of type III 
pneumococcus in vitro, thus rendering 
it susceptible to phagocytosis and 
thereby protecting the animals which 
are infected with it” Dr Avery, you 
are the first recipient of this annual 
award As evidence of appreciation 
of your industry, your devotion to 
Science and your scholarly attain- 
ments we present you, in the sum of 
$150000, with this, the John Phillips 
Memorial Prize of the American Col- 
lege of Physicians 
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Introduction* 

T he subjects of ai tei iosclci osis 
and h}'pei tension have been ex- 
tensively studied and even more 
extensively discussed by the clinician, 
pathologist, theiapeutist and expel i- 
mentahst, each natuially, according to 
his own point of view But lesults of 
physical and ph} siological investiga- 
tions have been more or less entombed 
in library stack-iooms, at least to my 
knowledge they have not been leviewed 
in such a form as to make the facts 
easily available 

My own ventuie in attempting to 
review a topic in which so many gaps 
still exist is actuated by our need for 
survey of the known physical and phys- 
iological consequences of arterial dis- 
ease Such an adventure is of triple 
value it places the essential known 
facts in orderly an ay, it reveals the 
gaps and questionable evidence and 
supplies a working basis from which 
new physiological investigations may 
proceed Indeed, such a systematic 

*From the Department of Physiology, 
Western Reserve University School of Medi- 
cine, Cleveland, Ohio Read before the 
American College of Physicians, San Fran- 
cisco, April 6, 1932 


sur\c\ and critical evaluation of exist- 
ing theory and fact forms a natural 
prelude to an interpretation of those 
expel iments which Nature chooses to 
make on animals and man. .md which 
aie designated b\ the term. Disease 

Physiologic \l Factors in 
H\ PCRTCNSIOX 

Tw'o primal y vascular changes may 
be concerned in hypertension, mz , (a) 
alteiations in the clastic properties of 
the laige arteiies wdnch scr\e as physi- 
cal buffers to the capillaiy flow' and 
(b) changes m the lumen and resist- 
ance of the smaller arterioles which act 
in the capacity of stopcocks regulating 
the outflow from the aiterial tree In 
addition, secondary changes in the 
action of the heart supervene and com- 
plicate the dynamic picture When, as 
in this instance, the heart and circula- 
tion are affected by a number of dif- 
ferent factors it becomes confusing, if 
not quite hopeless, to evaluate the share 
that each element contributes In such 
instances, physiologists frequently 
adopt the expedient of studying the 
changes in the heart and circulation 
when only a single factor alters at a 
time We shall utilize this method in 
analyzing the hypertension problem 
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The Evaluation of Arterial 
Elasticity 

Studies on Excised Vessels The 
elasticity of tubular structures such as 
arteries is usually detei mined by 
measuring the increase m cubic con- 
tents when the internal pressure is 
laised a definite amount The ratio, 
pressure increase to volume increase 

C designated the volume 

dV 

elasticity coefficient (E^) Obviously, 
such a coefficient increases inversely as 
elasticity and' directly as rigidily 
Physical tests have demonstrated that 
arteries are not equally distensible at 
all internal pressures , on the contrary, 
their distensibility decreases progres- 
sively as internal pressure is raised A 
curve in which pressures as abscissae 
are plotted against volumes as ordinates 
therefore assumes a hyperbolic form, 
convex to the abscissae (figure 1, A) 
When medium sized arteiies, such as 
the carotid, brachial or radial aie 
studied, it IS often found that the re- 
actions differ both quantitatively and 


qualitatively in repeated tests Two 
other forms of curves, illustrated by B 
and C in figure 1, are often obtained 
Each of these has, indeed, been ad- 
vocated as representing the true 
volume-elasticity curve of arteries 
MacWilliam (1902) concluded that 
these vaiiations aie due, in large part 
at least, to variable degrees of musculai 
contraction According to his studies, 
moderate muscular contraction hinders 
stretching at lower internal pressures 
only, hence the elasticity coefficient fol- 
lows an S-shaped curve (B) If, 
however, the vessels are firmly con- 
tracted, the muscular force opposes dis- 
tention at all langes of internal pres- 
sures, hence* a straight line or concaie 
elasticity curve (C) is the result It 
IS obvious that the excursion of periph- 
eral arteries such as the radial and 
perhaps the brachial may not be 
governed solely by internal pulse pres- 
sure variations but by the degree of 
muscular contraction as well 

When an artery becomes less elastic 
through sclerotic processes or chemical 



Fig 1 Volume elasticit\ cunes of medium sized arteries A, rclaved icsscis, B. n.od- 
eratelj contracted -vessels, C, strongh contracted vessels 
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tre.itmcnt, its tlistcnsibilil) iindci equiv- 
alent pressures is not mcrel) decreased 
but the form of the extenslblbt^ curve 
also changes. Olnioush some other 
factor, that may be spoken of as the 
elastic “personality’* of the vessel, is 
altered. 

Frank (1927) designated this by q 
in the equation E = En q<T‘, m \\ Inch 
Eo denotes the lesidual elastic resist- 
ance of unstretched vessels and o- the 
specific tension per unit cross-section 
area 

After mathematical treatment of the 
problem (1920, 1928) Frank (1927), 
in association with Ma} s and Hochrem, 
reported experiments on rings of aortas 
obtained post-mortem from individuals 
of different ages Such central vessels 
have the advantage of giving constant 
responses because the experiments are 
not complicated by the effects of 
muscular contraction These data have 
been plotted, using E values as ordi- 


nates and <T \ allies as abscissae (figure 
2). A glance shows that in >ouiig per- 
sons .irlenal ngidiU (Iv) increases 
\eiy little at lower tensions but trends 
lapidly upward ,it higher tensions (<r). 
In c.i''C of aorl.is from older subjects, 
on the contrary, the lines begin to 
cur\c upward at pi ogressively lower 
tensions and. moreover, rise with a 
steeper gradient until in \cry old age 
the\ become almost straight lines from 
the start Such cur\es indicate that 
while the residual elasticity of .arteries 
(E,,) docs not alter with age, their ex- 
tensibility decreases rapidly with in- 
creasing tensions and more especially 
at low'cr tensions Graphs such as 
these give a qualitative and objective 
picture of the changes concerned in 
ageing of the arteries Since the co- 
ordinates of each curve can be ex- 
pressed mathematically as a rational 
function of their parameter — i e , g m 
Frank's formula — it is possible to cal- 



Fig 2 Curves showing the elastic coeiHcients (E) of aortas at different specific ten- 
sions, t«T) at ages directly indicated on the chart E and a, expressed in 10® dynes, a unit 
which corresponds approximately to pressure exerted by an atmosphere per cm® (after 
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culate values for g* and to express the 
age characteristics in a quantitative 
fashion, as in figure 3 A considera- 
tion of such graphs led Frank to the 
conclusion that while the residual 
elasticity (Eo) scarcely alters with age 
extremes (5-87 years) the parameter 
q increases more than sixfold 


ing to the classical formula of Moens 

(V = KV& ) the pulse wave 
s d 

velocity (V) varies directl}' as the 
square root of gravity (g) , the elastic- 
ity coefficient (E) , and the arterial wall 
thickness (a), and inversely as the 
square root of the specific gravity of 



Fig 3 Curve expressing tnathematically the elastic characteristics (q) of the aorta 
at different ages (abscissae) (after Frank) 

It can safely be predicted that 
systematic use of this method in post- 
mortem studies of large arteries from 
subjects who had arteriosclerosis and 
hjqiertension would yield part of the in- 
formation still needed to explain both 
the cause and the dynamic effects of 
hypertension 

Studies 07t Vessels ut Situ Accord- 

*Since the parameter q has no absolute 
\alue it has been given the arbitrarj' value 
I 5 when specific tension equals 1 5x10® dynes 
The formula expressing the elasticity co- 
efficient at this pressure then becomes 


blood (s) and the diameter of the 
vessel (d) Assuming all factors ex- 
cept E to remain constant or to be in- 
consequential, an inverse relation obvi- 
ously exists betw een pulse velocitj and 
arterial elasticity' 

It is therefore not surprising that 
many investigators have attempted to 
study the clastic condition of arteries 
in Situ by measuring pulse \elocitics 
While there appears to be general 
agreement in the conclusion that the 
pulse velocity progressnely increases 
with age, an examination of the many 
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data upon wluch such blatcments aic 
based icveals many disci cpancics both 
as to what constilutcs a noimal \clocitv 
and as to the magnitude of the incieasc 
with age. Figuic 4 shoiis \elocitiCb. 
repoiled by three gioups of woikeis 
m compaiison with \ allies calculated 
by Flank on the basis of elasticity 
studies of human aortas The gieat 
differences shown icquiie no fuithoi 
comment Likewise, while the major- 
ity of obseners claim that the pulse is 
propagated faster in cases of demon- 
strated arterioscleiosis, neplii itic In per- 
tension, etc (Fnbergcr, 1912, 
Muiizei, 1912), Sands (1925) was un- 
able to corroboiate these results. jMy 
own observations confirm the conclu- 
sion that the pulse velocities encoun- 
tered 111 patients with hypertension cer- 
tainly fall within the ranges found 
yearly in 3 'oung, healthy medical stu- 
dents 

The variable lesults arrived at by 
different investigators ai e pai tly due to 
the methods and procedures employed 


in Lstimalmg puKc \clocUies; partly 
also to the fact ih.it puFc vdocily is 
afiected by the ‘'ire of vi-^scls (Barett 
and Oiyei', 1922; Sands 1925) and by 
the height of diastolic pic‘'Surc (Frank. 
1927. Biamnell, Hill, McSwinct etal., 
1922-192.1). Impioieincrits in tcchni- 
c.il methods fot puhe icgistiaiion have 
reduced to a minimum the errors in- 
cident to accuiatc calcul.itions of pulse 
delay between two points Unfor- 
tunateU, it leniams just as difficult to 
mtasuic with exactness the aitcrial 
distance tiaiciscd In the pulse wave. 
The possibility of error thus intro- 
duced becomes even greater when 
\essels are toituous The variations m 
size of \esscls lesulting from muscular 
contractions or pathological processes 
arc also beyond our picsent means of 
study and cialuation (cf Lyon and 
Sands, 1924) 

Bramw’ell, Hill and MeSwiney 
(1922, 1923, 1924) have made earnest 
attempts to take variable diastolic pres- 
sures into account and to this end have 



Fig 4 Chart giving pulse velocity data at different ages according to Fnberger 
(Fb), Bramwell and Hill (B), Sands (S), compared to calculated velocities of Frank 
(F) for internal pressures of 100 mm Hg 
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introduced an ingenious yet simple whole, and (3) the extensibility curves 
method by which the effective diastolic of similar arteries are apparently not 
pressure in a short length of artery can the same in normal individuals Thus, 
be altered at will This was accom- Hemmingway, McSwiney and Allison 
phshed by applying a positive or nega- (1928) recently found great differ- 
tive counter pressuie over a brachial or ences, both in pulse velocities and ex- 
radial artery through an elastic cuff or tensibihties of normal brachial arteries 
chamber and calculating the velocity of A senes of these curves, reproduced 
the pulse wave in the short length of in figure 5, indicates that the arteries 
vessel submitted to such positive or of normal individuals fall into three 
negative pressures In this way, the groups, viz, super-extensible (S), 
pulse velocities at pressures above and normal (N) and hypo-extensible (H) 
below existing diastolic pressures could and furthermore that the mean pulse 
be calculated according to the formula velocity at corresponding effective 

y d pressures (lower set) varies a great 

y-x (1-d) deal 

1 I have set forth briefly the diffi- 

where x equals transmission time be- culties that discourage the use of pulse 
tween two points distant 1 from one velocity determinations in evaluating 
another and y the time between same the elastic state of vessels m situ not 
points when a bandage of length d with the purpose of detracting from 
IS applied By applying a simplified the sincere attempts made to overcome 
formula, great physical difficulties, but rather to 

percentage increase in 12 7 

volume per mm rise of pressure ~ Velocity in meters/sec ’ 


the extensibility at different diastolic 
pressuies could be determined and 
plotted in the form of curves Finding 
good agreement between average 
velocities in vessels in vivo and others 
on isolated arteiies, Bramwell, Hill and 
associates concluded that it is possible 
to evaluate changes in elasticity of ves- 
sels in situ by such means 

The method, however, appears to 
have several shortcomings (1) The 
actual length of artery compressed and 
hence the pulse velocity m it cannot be 
determined with great exactness, (2) 
the extensibility cun^e derived applies 
only to the vessel examined and not 
to the aorta or arterial system as a 


give you an idea of the obstacles that 
still remain to be surmounted 

The Functional Nature or 
Increased Peripheral 
Resistance 

^lorphological changes in the periph- 
eral arterioles with reduction or ob- 
literation of their lumen rarely if c\er 
account entirely for the increased pe- 
ripheral resistance encountered dur- 
ing hypertension Endarteritis is rare- 
fy universal ; not infrequently it is 
limited to indi\ idual organs ‘^tich as the 
kidnejs, pancreas, spleen, etc More- 
over, even after mechanical deletion 
of large portions of the natural circu- 
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lation, physiological compciisatoiy 
mechanisms, holh ncr^ous and me- 
chanical, aie able to reestablish aitcnal 
pressures at appioximatcly normal le\- 
els. Foi example, it is possible in dogs 
to ligate one common cai otid, both sub- 
clavian and internal mammary ai lories 
and, in addition, the aorta above the 
renal arteries without causing a rise of 
blood pressure that lasts more than 
ten or fifteen minutes. 

Consequently, the conclusion ap- 
pears justified that increased peripheral 
resistance sufficient to bring about pro- 
longed or permanent elevation of pres- 
sures must be due either (a) to ex- 
cessive generalized functional contrac- 
tion of arterioles or (b) to failure of 


the reflex mechanisms which normally 
model ate blood pressmes. The agents 
which cause such v.iscular constriction 
and the mechanisms involved remain 
shrouded in mystery; indeed, it is not 
improbable that they are many and 
varied. Time is lacking to review the 
many chemical, hormonal and nervous 
theories that ha\c been advanced to ac- 
count for the generally contracted state 
of peripheral arterioles. Fortunatel), 
this is not vital, however, as the reader 
may refer to the excellent monograph 
of Gager (1931) for a discussion of 
this aspect of the subject The possi- 
bility that unbalanced reflexes rather 
than specific chemical stimulations of 
arterioles or their controlling nerve 



P^tse velocities 

S suoer-extenlihU. ® ^>®stolic pressures indicated on abscissae 

Swiney et aO ^ ^ typs» H, hypo-extensible type— (after plots from Me- 
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centers may play a role m some forms 
of human hypertension is suggested by 
recent experimental work Denerva- 
tion of the sinus caroticus and section 
of aortic nerves can provoke a state of 
hypertension accompanied by notable 
increase in cardiac size (Koch, Mies 
and Nordman, 1927, Regniers, 1930) 
Mechanical obstruction to flow in ab- 
dominal viscera and perhaps in the 
heart may likewise set vasomotor re- 
flexes m operation which if uncompen- 
sated may result in persistent hyper- 
tension (cf Hering, 1930) 

Hemodynamic and Cardiodynamic 

Effects of Increased Arterial 
Rigidity 

Artei lal Pressures and Plozv 
Mathematical calculations and physical 
experiments lead to the conclusion that 
increased rigidity of large blood ves- 
sels causes an elevation of systolic and 
a decline of diastolic pressures at a 
constant cardiac rate and output The 
arithmetical mean pressure is reduced 
somewhat Eahr, Davis, and Spitt- 
ler (1931) have demonstrated that 
similar changes occur in a heart-lung 
preparation so arranged that the vol- 
ume-elasticity coefficient of the arterial 
system could be increased or decreased 
at will However, the pressure changes 
reported were doubtless exaggerated a 
great deal through the maximum and 
minimum valved mercur)' manometers 
employed 

I have recently reinvestigated the 
circulatory effects produced when the 
elasticity of the aorta was decreased 
by treatment with formalin The aorta 
from a large dog, after removal from 
tlie body and ligation of all branches, 
was inserted into an artificial circuit 


in which pressure variations resembling 
those found in normal animals were re- 
produced artificially In such a sys- 
tem the pressure head, heart rate, pe- 
riods of ejection and peripheral resist- 
ance could be kept constant while the 
elasticity of the aorta was changed by 
perfusion with formalin solution 
Optically recorded pressure cun^es be- 
fore and after formalinizing the aorta 
are shown in segments D, E and F of 
figure 6 They demonstrate that the 
more rapid decline of pressure during 
diastole and the consequent lowering 
of diastolic pressure are the only 
changes as long as the pressure head 
remains constant The explanation is 
simple Through a reduced expansion 
of the aorta by an equal pressure head, 
less blood is accommodated during me- 
chanical systole and a larger volume 
moved forward Consequently the 
tubes contain less fluid at the begin- 
ning of mechanical diastole and reach 
their normal state more rapidly, with 
the result that arterial pressure falls 
quickly and to a lower level The 
stream distal to a peripheral constric- 
tion, 1 e , in the capillaries, becomes less 
and less constant as elasticitj' dimin- 
ishes and with very rigid vessels ac- 
quires a pulsating character The min- 
ute flow also decreases Such ph} sical 
experiments demonstrate how a capil- 
larj'^ pulse and collapsing arterial pulse 
can be dynamically produced w'lthout 
change in peripheral resistance or 
without occurrence of lahular m- 
sufficienc}' The practical conclusion is 
derived that the collapsing character of 
clinical pulses during aortic insuffi- 
ciency becomes greatly intensified when 
sclerosis of the aorta coexists 

Dynamic Effects on Left Ventneh 
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Fig 6 Aortic pressure curves from a dog’s aorta in an artificial circulation ma- 
chine A, control conditions, minute volume, 630 c c , B, after increased peripheral con- 
striction, minute volume, 350 cc , C, after raising pressure head, minute Aolumc, 420 cc 
D, same conditions as B, E, 10 minutes after applying formalin to aorta, minute outflow 
290 c c , F, 3 hrs after formalin treatment, minute outflow 240 c c , G same conditiins as F 


but with increased systolic pressure head, 
centuated waves (possibly reflected weaves) 
1/5 sec 

The total internal energy transforma- 
tion during each heart beat is largely 
degraded into heat, less than 20 per 
cent manifesting itself as useful ex- 
ternal work 

The work of the left ventricle is 
conveniently, though somewhat rough- 
ly, calculated as the product of mean 
pressure and quantity of blood ejected 
Using such a formula, Fahr, Davis and 
Spittler (1930-31) concluded from ex- 
periments on heart-lung preparations 
that since neither factor changed sig- 
nificantly, the external work of the 
heart is practically unaffected through 


minute outflow’ 310 cc Peaks x are ac- 
supenmposed on fundamental forms Time 

an increased elasticity coefficient of the 
arterial system 

The total energy utilization can be 
found directly only from studies of 
oxygen consumption by the heart 
Such determinations still need to be 
made Starling and Visscher (1927), 
however, observed quantitative rela- 
tions between changes in oxygen con- 
sumption and diastolic size and Fahr 
et al (1931) noted that the diastolic 
size remained unaltered when the vol- 
ume elasticity coefficient of the arterial 
system was increased Therefore they 
tentatively concluded that the total en- 
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ergy consumption of the heart is little, 
if at all, affected 

These deductions, however, square 
neither with a pt ion considerations nor 
witli physical experiments Any aug- 
mentation of arterial systolic pressure 
obviously presupposes a corresponding 
elevation of left ventricular pressure 
It is difficult to visualize how this can 
come about without additional expendi- 
ture of energy if, as experiments indi- 
cate, systolic discharge remains the 
same Physical tests show definitely 
that the minute volume flowing 
through less elastic tubes can be re- 
stored to noimal only by increasing the 
pressure head Thus in the experiment 
illustrated by segments D, E and F, 
figure 6, the minute outflow decreased 
progressively from 340 to 240 c c , but 
by elevating the pressure head and 
thereby both sy'stolic and diastolic pres- 
sures as shown in segment G the out- 
flow was increased again to 310 cc 
The faultiness of Falir, Davis and 
Spittler's recent conclusions appears to 
arise from use of an arithmetric mean 
pressure in calculating the work of 
the left ventricle and in ignoring en- 
tirely the velocity factor Katz (1932) 
has recently again pointed out how 
great and variable the error may be, 
even when mean pressure and mean 
velocity are both used m work calcu- 
lations The tendency is to under-esti- 
mate both the pressure and velocity 
energy and to alter their distribution 
so that the per cent calculated as ki- 
netic energ)^ seems less than it really 
IS On a previous occasion Fahr 
(1927) Inmself recognized that such 
calculations are only approximations 
and suggested the integral 



Using this integral, Fahr (1927) also 
arrived at the conclusion on theoreti- 
cal grounds that arteriosclerosis in- 
creases the work of the left ventricle 
but only insofar as it necessitates in- 
creased systolic pressures 

A critical evaluation of existing 
theory and fact therefore makes it 
improbable that an increased elasticity 
coeffiaent of the aorta is without ef- 
fect on the total energy expenditure or 
external work of the left ventricle, 
though it IS probable that the magni- 
tude of the increase need not be very 
great with the degree of rigidity ordi- 
nanly attained 

Hemodynamic and Caidiac Effects 
of Increased Peupheial Resistance 
Increased arteriolar resistance affects 
hemodynamics primarily by reducing 
the minute efflux from the arterial sys- 
tem As a result, systolic and diastolic 
pressure are both elevated and the am- 
plitude of the pressure variations is re- 
duced In other words, the effects on 
pulse pressure are just the reverse of 
those produced by decreased elasticity 
of large vessels The significance of 
the physical changes in sjstolic and 
diastolic pressures are demonstrated by 
experiments on a dog's aorta As 
shown m figure 6, A and B, augmented 
peripheral resistance decreases the late 
at which pressure declines during 
diastole and elevates the diastolic pres- 
sure when the pressure head (i c , sjs- 
tolic pressure) is kept constant Co- 
incident with these changes in pressure 
the peripheral outflo\\ decreased from 
630 to 350 cc per minute When 
the pressure head is clc\ated. liolh 
s} stolic and diastolic pressures ri«e to- 
gether but the pulse pressure still re- 
mains less than normal As illustrated 
in figure 6, C, e\en this clc\-ation of 
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pressure head was unable to rcstoi c the 
minute outflow to normal, for it was 
only 420 c c pei mm. at the time this 
tracing was recorded. Such physical 
experiments dcmonstiate clearly that 
the rise in diastolic pressuie icflccts 
pnmarily the magnitude of the peiiph- 
eral resistance change and that a con- 
siderable elevation of systolic pressuie 
IS needed m older to restoie the capil- 
lary bloodflow to normal 

The manner in which the heart ac- 
complishes this can fortunately be stud- 
ied in animals whose peripheial resist- 
ance is acutelj' increased either me- 
chanically by compression of the ab- 
dominal aorta or more ph) siologically 
by generalized vasoconstriction The 
latter is easily accomplished reflexly by 
stimulating the central end of a lagus 
nerve The changes in central pres- 
sure pulses produced by such stimula- 


tion aic illustiated by segments A, B 
and C 111 figure 7 . We note tliat con- 
tiary to physical experiment*', the pulse 
pressuie inci eases and that systolic 
pressure rises moi e than diastolic The 
prcliminaiy vibiation (a) occurring 
dining tlie isometric jicriods becomes 
more intense and the height of the 
piimaiy iipstioke (b) increases All 
of these characteristics clcarlj indicate 
that the \cntiicular contractions were 
more vigoious 

The mechanisms by u Inch this is ac- 
complished wcie studied by Katz and 
mjself.* These nn estigations dem- 
onstrated that increased peripheral re- 
sistance causes an immediate but tran- 
sient decrease m systolic discharge 

*For details cf Wiggcrs, Circulation in 
Health and Disease, 1923, p 113, Pressure 
Pulses in tlic Cardiovascular S>stcin, 1928, 
p 132 
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Fio 7 Subclavian pres^re curves recorded by optical manometer from a dog A nor- 

1 1 various stages during increased peripheral resistance pro- 

duced by central vagus stimulation Time 02 sec 
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with the conversion of more kinetic 
energy into pressure energy The re- 
sidual blood wluch thus accumulates 
from beat to beat, added to normal in- 
flow from the left auncle, quickly in- 
creases diastolic ventricular size and 
elevates the initial tension This acts 
as a stimulus to cardiac muscle, in con- 
sequence of which systolic volumes 
again equal or even exceed the normal, 
depending on the intensity of the 
peripheral change. 

Wiggers and Katz (1928) have fur- 
ther studied how the economy of ven- 
tricular effort IS affected under such 
conditions This was done by de- 
termining the ratio between the static 
effort and dynamic effort of the left 
ventricle during the period of ejection 
To do this, we calculated by analysis of 
optical pressure curves how much of 
the total pressure energy during the 
ejection period is required to support 
the arterial pressure in the aorta stat- 
ically and how much is stored during 
systole for conveision into energy of 
flow during subsequent diastole Our 
results show that increased arterial re- 
sistance not only augments the external 
work of the heart but also decreases 
the economy of effort We also found, 
however, that the increased diastolic 
size and initial tension supplies a 
mechanism whereby the economy of 
effort is approximately restored to 
normal 

Summarizing, the accumulation of 
residual blood which temporarily fol- 
lows increased peripheral resistance 
acts successively to increase the dias- 
tolic size and initial tension and to re- 
store both the systolic output and the 
economy of effort to normal Through 
these physiological compensatory 


mechanisms systolic arterial pressure 
IS elevated until the capillary volume 
flow IS again normal 

PHYSiowGicAr, Factors in Cardiac 
Hypertrophy 

Growth implies increased metabo- 
lism Increase in bulk of muscular ele- 
ments, 1 e , hypertrophy, must there- 
fore be preceded by increased metabolic 
rate The expenmental results of 
Starling and Evans and Starling and 
Visscher make it extremely probable 
that, as far as the heart is concerned, 
oxygen consumption is related solely 
to changes in diastolic volume Hence, 
of the many theories proposed to ex- 
plain cardiac hypertrophy, the con- 
ception that it IS caused by a previous 
increase in initial tension and diastolic 
stretch appeals most to a physiologist 
Since only a moderate increase in pe- 
ripheral resistance is required to pro- 
duce such changes in diastolic size and 
since the elasticity coefficient of the 
larger vessels must be considerably 
augmented to effect a much smaller 
ventricular distention, the conclusion 
follows that alteration in caliber of pe- 
ripheral vessels is ultimately the pre- 
dominant factor responsible for the 
left ventncular hypertrophy so com- 
mon in patients mth persistent h}'- 
pertension 

This IS not the occasion to discuss 
the many theories proposed to explain 
Acntricular liypertrophy It may be 
stated 111 passing, honever, that the 
Aiew of Holman (1925) nhich asso- 
ciates hypertrophy nith mo\cment of 
increased minute \olumes by' the ■ven- 
tricle, certainly cannot account for 
hypertrophy secondary to hyperten- 
sion Neillier animal experiments nor 
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observations on patients with hyperten- 
sion give any evidence that the min- 
ute volume IS significantly increased 
(see below) 

Hypertrophy is so commonly re- 
garded as a pathological and harmful 
process that its beneficial character is 
generally forgotten The physiologist 
looks upon hypertrophy as a normal 
functional response to increased 
stretch, regardless of whether this is 
secondary to physiological or patho- 
logical changes in the circulation In a 
sense, the normal left ventricle is 
physiologically hypertrophic At birth 
the weights of the two ventricles aie 
very nearly equal but, owing to a 
progressively greater peripheral re- 
sistance and diastolic stretch, the left 
ventricle slowly increases in bulk The 
question may therefore be raised 
whether an additional increase m left 
ventricular bulk dunng hypertension 
cannot also be considered a physiolog- 
ical rather than a pathological reac- 
tion It IS true that deleterious influ- 


ences primarily responsible for chant 
m diastolic size and hypertrophy m 
also effect the myocardium, prodi 
mg structural differences in he: 
muscle cells which are superadded 
but not fundamentally a part of, t 
hypertrophic process per se 


The Physiology of Clinicai 
Hypertension 

By far the majonty of clinical 
vestigators are rapidly arriving at 

conclusion that changes in arterlola 

Ki T solely, 

sensible for the hemodynamic a 

c ions in clinical hypertension ' 

>cw IS summaneed with great post 


ness, for example, by Weiss and Ellis 
(1930)- 

"A satisfactory explanation of the (1>- 
nainics of the circuldtion in patients with 
hypertension is that (hit to the abnormally 
accentuated arteriolar resistance, a high 
arterial and arteriolar pressure is essential to 
establish the normal capillary bloodflow pres- 
sure in the vital organs The measurements 
and observations do not bear out the observa- 
tions that loss of elasticity of the great 
arteries, or increased cardiac output or in- 
creased circulatory volume- - - - - is re- 
sponsible for the pressure of hypertension” 

We have substantial experimental 
evidence for the conclusion that scle- 
rosis of large central arteries, on one 
hand, and increased peripheral resist- 
ance on the other hand not only affect 
the left ventricle to different degrees 
but that they produce directly opposite 
effects on arterial pulse pressures and 
diastolic pressures as well With this 
as a criterion we may properly inquire 
whether clinical forms of hypertension 
fall naturally into two such physi- 
ological groups or yvhether a combina- 
tion of peripheral and central effects 
generally obtains In scanning the 
records of patients with hypertension 
m the wards of Lakeside Hospital with 
the view of selecting certain types for 
more detailed physiological study I am 
continually impressed with the fact that 
t e majority of subjects have large 
pu se pressures and high diastolic 
pressures Except when complicated 
y aortic leaks, the patient with low 
or even normal diastolic pressure read- 
mgs is rare indeed These personal 
impressions are confirmed by a review 

0 cases of hypertension reported in the 

1 erature Let us take several ex- 
amples Hochrein (1928) tabulated 66 
cases, exclusive of those with auricular 
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fibrillation In 58 of these, pulse pres- 
sure exceeded 58 mm , in 21 cases it 
ranged between 58 and 80 mm , in 22 
cases, between 80 and 100 mm , and 
in 12 cases, between 100 and 135 mm 
In none of the 66 instances reported 
was diastolic pressure below 80 mm 


tology and pathology can easily be 
duplicated from many other sources 
The following simple tabular sum- 
mary comparing clinical blood pressure 
observations with experimental re- 
actions in which one factor is vaned at 
a time is interesting 


Bi,ood Pressure Changes in Hypertension 

EXPERIMENTAl. INCREASE 

IN RIGIDITY OF LARGE EXPERIMENTAL INCREASE 
ARTERIES IN PERIPHERAL RESISTANCE 


SYSTOEIC PRESSURE High 

DIASTOEIC PRESSURE Low 

puesE pressure Large 

Hg In 34 cases it was between 99 
and 109 mm , in 21 cases, between 110 
and 134 mm , and m 6, above 135 mm 
Similar data from 27 patients reported 
by S Weiss and Elhs (1930) reveal 
pulse pressure ranges from 58 to 80 
mm m 9 cases, from 80 to 100 mm in 
7 cases, from 100 to 145 mm in 10 
cases, and a value of 205 mm in 1 
case Of these, one had a diastolic 
pressure of 68 mm , 8 had diastolic 
pressures between 90 and 109 mm , 16 
between 110 and 135 mm , and 2 were 
139 and 160 mm , respectively Twen- 
ty-four cases of hypertension tabulated 
by Fell and Katz (1924) show similar 
though less pronounced increases Di- 
astolic pressures were 85 mm in one 
case, between 90 and 109 mm in 4 
cases, between 110 and 135 mm in 
10 cases, and between 136 and 175 
mm 111 9 cases However, pulse pres- 
sures ranging between 35 and 50 were 
reported in 7 cases, between 60 and 80 
mm in 9 cases, between 80 and 89 
mm in 5 cases, and between 90 and 
1 10 mm in 3 cases 

Such uniform and consistent pres- 
sure data from patients representing 
great variety as to etiologj , sj mptoma- 


CLINICAL 
HYPERTENSION 

High High 

High High 

Small Large 

It suggests forcibly that the experi- 
ments which Nature is accustomed to 
perform on patients generally combine 
alterations in elasticity of central ves- 
sels with increased resistance in 
peripheral arterioles, the large pulse 
pressure being a reflection of the 
greater rigidity of vessels and the high 
diastolic pressure, of the peripheral 
resistance change 

If this is true, subclavian pulse 
tracings from patients with h 3 'perten- 
sion should display deviations from 
normal which resemble those of seg- 
ments E, F and G of figure 6, rather 
than those of segments B and C of 
the same illustration This accords 
with my findings in a limited number 
of patients studied in Lakeside Hos- 
pital Figure 8 shows two sets of such 
tracings, B and C from patients with 
hj'pertension, and A from a normal 
medical student 

The tracings of curves B were ob- 
tained from an individual without 
palpably thickened arteries and in 
w'hom all clinical ‘^igns pointed to in- 
creased arteriolar resistance as a caiisj. 
of the high blood pressure While 
central and peripheral puFe curves re- 
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Fig 8 Three sets of human subclavian pulses (S) and radial pulses (R) , A, nor- 
mal subject, B, hypertension, essentially peripheral origin, C, hj pcrtcnsion, from pa- 
tient with palpably sclerotic arteries Systolic and diastolic pressures marked dircctlj 
on curves in each case Time m 1/S sec 


tain many characteristic features of thickened and the former definitely en- 


normal curves, the rapid decline of the larged The cential subclavian pulse is 
subclavian pulse curve after the in- characterized by the steep ascent, by 
cisura resembles the curve of segment the short period of systolic ejection, by 
K, figure 6, lather than that of seg- the altered contour of the systolic sum- 
ment B or C The radial pulse also mit, but chiefly by the great decline of 
shows a sharper mcisura than it is cus- pressure following the incisuia The 
tomary to find in normal pulses Re- curves clearly resemble those of G in 
fleeted waves such as are commonly figure 6, not those of C in the same 



superimposed on normal central pulses 
(A) are conspicuously absent Conse- 
quently, despite contrary clinical evi- 
dence, anyone accustomed to curve 
analysis cannot conclude otherwise than 
that some decrease in arterial elas- 
ticity must have contributed to the 
changes in pulse form 

In the great majority of cases ex- 
amined, however, the evidence is still 
more conclusive The records repro- 
duced as figure 8, C, were taken from 
a man 72 years of age The subclav- 
ian and radial arteries were hard and 


illustration 

The radial pulse curves fail to show 
the customary transformation of the 
pulse m its transmission to the periph- 
ery , on the contrary, its contour re- 
sembles remarkably that of the sub- 
clavian The incisura is marked and 
no dicrotic wave is apparent Such a 
propagation of pulse waves to the 
periphery could be possible only 
through very rigid vessels. 

Summarizing, the large pulse pres- 
sures, high diastolic pressures and 
characteristic pulse curves exhibited by 


1 
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the majority of patients hospitalized as central pulse are not those that would 


a result of hypertension definitely favor 
the view that alteration in elasticity of 
large vessels modifies and often domi- 
nates the hemodynamics of the circu- 
lation This in no wise precludes the 
coexistence of increased arteriolar re- 
sistance, nor does it invalidate the 
generally accepted belief that the lat- 
ter IS the primary disturbance and 
chiefly responsible for the cardiac hy- 
pertrophy 

Before our conclusion can be final- 
ly accepted, however, it is necessary 
to exclude the possibility that the large 
pulse pressure and excessively high 
systolic pressure are not due to an in- 
creased systolic output, a possibility 
that is given extra weight by the facts 
that a hypertrophied left ventricle ex- 
ists clinically and that an increased sys- 
tolic discharge consistently occurs in 
acute experiments on animals (cf fig- 
ure 7) The evidence against such a 
possibility can be stated briefly 

1 The majonty of investigators 
(Lauter and Baumann, 1928, Burwell 
and Smith, 1929, S Weiss and Ellis, 
1930, Ernst and R Weiss, 1929, 
Hochrein, 1928) have been unable to 
demonstrate increased minute volumes 
in patients with hypertension, by means 
of gasometric methods 

2 The venous pressures do not ap- 
pear to be elevated (Hochrein, S 
Weiss and Ellis) and the blood vol- 
umes are apparently not increased (S. 
Weiss and Ellis) 

3 The duration of systole in rela- 
tion to cycle length is also not increased 
(Fell and Katz) as might be expected 
to be the case were the systolic dis- 
charge greater 

4 The changes in contour of the 


be expected were increased systolic 
discharge the chief factor concerned. 
It is necessary only to contrast curves 
of figure 8, B and C, with those of fig- 
ure 7, B and C, in which changes in 
systolic output were alone superadded, 
in order to become convinced on this 
point 

Careful evaluation of the expen- 
mental and clinical evidence therefore 
leads to the conclusion that the cir- 
culatory changes in clinical hyperten- 
sion are usually produced by the com- 
bined effects of increased peripheral 
resistance and decreased elasticity of 
the aorta 

Physiological Pimciplcs in Ticat- 
ment Physiologically, hj^pertension 
must be looked upon as a compensa- 
tory reaction designed to restore a nor- 
mal blood supply to the tissues As 
already explained, the elevation of s) s- 
tolic pressure is the effective force, 
while increase of diastolic pressure is 
largely a resultant of the peripheral 
and central vascular changes If the 
physiological conception that hjperten- 
sion is Nature’s method of assuring an 
adequate blood supply to the tissues, 
could gam firmer root in the doctor’s 
mind and through him be relajed to 
his patient, it would do much to dispel 
that feeling of despair and impending 
doom so common m the lajman iiho 
learns that his blood pressure is “high” 
Judiciously used, the physiological con- 
ception can do much to supplant pessi- 
mism bj'^ optimism, both in patient and 
doctor 

The compensator} character of clin- 
ical hypertension cannot be ignored in 
treatment of the condition Tlierapcu- 
tics as a science is ‘stcadilj mowng 
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carded and others with unrecogn.red aorhc 

potentialihes have been given a place variations in caliber. I ' " '■ "1^“ ^ 
m therapeutics as a result of phanna- demonstrated cMierinientalb , for c 
cological experimentation However, ample, that amyl nitrite, “ 

the applicahon of knowledge gamed gcncial belief, reduces > 
throi^h phaimacological investigations through the coronary and cerebral ves- 
IS still guided too generally by alio- sols 


pathic doctrines Blood pressures are 
found to be high , the indications are to 
administer drugs which pharmacologi- 
cal research assures us will lower it — 
so runs the allopathic philosophy A 


Obviously such lo\Nering of blood 
pressuie defeats the purpose of natural 
compensatory mechanisms, and at 
times may actually be dangerous An 

ow ..wv. i, *. experimental observation may be added 

great scientific principle is forgotten, to emphasize this statement When t e 

VIZ , that guidance and treatment can abdominal aorta of a dog is occlu e 
ordinarily accomplish no greater good for an hour or more and the com- 
than to assist the compensatory or cur- pression then released, aortic pressures 
ative processes that are naturally called fall to very low levels and the anima 
into play Certainly any remedy or soon dies of circulatory failure Br- 
agent that thwarts the natural compen- langer attributed these reactions to 
satory processes should be employed shock resulting from prolonged anox- 
only advisedly emia of tissues, but my own evidence 

The question may now be raised shows convincingly that the marked 
whether it is advisable to lower blood fall of pressure is directly due to 
pressures in hypertension unless real myocardial failure Venous pressure 
dangers appear to be impending S rises, it does not fall as in shock, the 

Weiss and Ellis justly warn that small cardiac ejections are due to im- 
“therapeutic procedures which lower paired contraction, not to deficient fill" 
blood pressure through decreased mg as in shock The reduced coronary 
cardiac output can only be harmful” flow following the sudden decrease m 
But the indiscriminate use of vaso- aortic pressure after decompression is 
dilating drugs is equally undesirable undoubtedly the factor that initiates 
Their effect on blood flow through an the myocardial failure Little imagnia- 
organ is always the resultant of two tion is required to suggest how much 
actions, VIZ , the local change in call more serious a sudden decrease of 
ber of vessels and the degree to which aortic pressure might be if coronary 
pressure is lowered in the aorta Now vessels are sclerosed in addition 
It is a fact that vasodilator drugs with- There can be no doubt that the pa- 
predominantly on tient with great hypertension is con- 
great- fronted with certain risks, such as rup' 


— — picuominant 
those arterioles that possess the 
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ture of 'blood vessels or decompensa- 
tion of the heart But physiological 
considerations suggest that in attempt- 
ing to avoid these dangers the wise 


physician will consider carefully 
whether an even greater risk is not in- 
curred through the use of drugs which 
lower systemic pressures generally 
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Essential (Primary) Hypertension: 

A Clinical and Morphological Study 
of 375 Cases^t 

By Francis D Murphy, M S , M D , F A C P , John Grili., M D , 
Benjamin Pessin, B S , M D , and Gaie F Moxon, A B , M D , 

Mihvaukee, Wis 


T he variety of S3miptoms and 
vascular lesions associated with 
essential hypertension is so 
great that consecutive stages of the 
disorder may appear at times to he 
diseases of different kinds Most 
cases of essential hypertension con- 
form to the usually well recognized 
course of chronic hypertension which 
terminates, after years, in heart fail- 
ure, cerebral hemorrhage, renal fail- 
ure or some intercurrent infection But 
there is a small group of cases, which, 
because of the peculiarities of the 
symptoms and vascular lesions, has 
been set aside by some observers in a 
separate class and designated “malig- 
nant” hypertension Over the patho- 
genesis of the arteriolar lesions in this 
group, especially in the kidney, con- 
siderable controversy has arisen 
As early as 1910 Volhard and Fahr^ 
differentiated the red granular kidney 

*From the Departments of ^ledicine and 
Pathology of Marquette Unncrsity School 
of Medicine, and the Medical Clinics of the 
Mihvaukee Coiintj Hospital, Milwaukee, 
Wis 

tPresented at the San Francisco meeting 
of the American College of Plnsicians, 
April 6, 1932 


from the genuine contracted kidney 
leading to renal insufficiency They" 
later clearly distinguished two forms of 
essential hypertension (a) the benign 
form characterized by arteriosclerosis 
of the small renal arteries and (b) the 
malignant form or the combination 
form distinguished by the addition of 
an inflammatory factor to the kidney 
already damaged by arteriosclerosis 
Although there has been objection to 
the use of the teims benign and malig- 
nant in connection with cases of hyper- 
tension, they have become so well es- 
tablished in the literature that it is dif- 
ficult to discuss hypertension without 
referring to them The division of 
cases of hypertension into benign and 
malignant forms is convenient But it 
must be recognized that benign cases 
may end fatallj' m uremia, the benign 
case may become transformed into the 
malignant one; there may be inter- 
mediate cases having features of the 
benign tj pe with a few of the charac- 
teristics of the malignant form, and 
finall} that there ma\ be degree*: of in- 
tensit} of the sjmptoms and ^a'ciilar 
lesions w'lthin the malignant group 
In this report an anahcis i*: p-'C- 
sented of the chnicil and posimo'icm 


31 



32 


F. D. Murphy, J. Grill. B. Pessin, and G. Moxon 


data obtained from a study of 375 cases 
of primary (essential) hypertension 
An attempt is made to show that the 
varieties of clinical and morphological 
changes observed are manifestations 
of the different stages of one process 
In order to obviate the impression that 
the cases with an intense and rapid 
course may be considered as a sepa- 
rate condition, and to emphasize the 
unity of the clinical and morphological 
features, all cases are divided into 
three groups corresponding to three 
consecutive stages of the disease This 
grouping IS unimportant except that it 
IS of immediate convenience Cases 
of early hypertension in which symp- 
toms appear to be independent of the 
vascular lesions are placed in group 1 , 
this may be called the functional stage 


In group 2 arc the cases in which hy- 
pertension IS associated with definite 
arteriosclerosis slowly progressing to 
the breakdown of essential organs ; this 
may be designated the arteriosclerotic 
stage. And finally, in group 3, are the 
cases of so-called malignant hyperten- 
sion Corresponding to the stormy 
clinical course are the necrotic lesions 
in the arterioles of the kidney and 
other organs; hence the term arterio- 
lonecrotic stage may be appropriate for 
this group 

Materiai, Studied 
For the purpose of this report cases 
were included in which there was a per- 
sistent systolic blood pressure of 160 
mm of mercury or above, and a dias- 
tolic pressure of above 100 mm of 



Fig 1 


(Group 1) Normal gto^eruh and artonea seen group 1 
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mercury Cases of glomerular ne- 
phritis, toxemia of pregnancy, hyper- 
thyroidism and aortic regurgitation 
were excluded, as well as any other 
case m which the cause of the hyper- 
tension was apparent 

Hypertension, without clinical evi- 
dences of arteriosclerosis other than 
those seen in normal people, was the 
chief feature of cases in group 1 
There were no symptoms or signs ordi- 
narily present in cardio-vascular-renal 
disease Symptomatically a vasomotor 
derangement of the type often seen in 
neurasthenia was the essential change 
Frequently there were no symptoms 
Patients died of causes independent of 
cardio- vascular-renal changes , an acci- 
dent, an operation, or an intercurrent 
infection was the chief cause of death 
There were 43 cases in group 1 In 
group 2 the cases are recognized as 
those having arteriosclerosis of periph- 
eral as well as internal arteries This 
group represents a stage of slow 
progression and the symptoms are those 
produced by arteriosclerotic narrow- 
ing of the lumina of artenes leading to 
ischemia and slow fibrosis of internal 
organs Heart failure, cerebral acci- 


dent, renal failure and thrombosis may 
appear m this stage There were 303 
cases in group 2 The remaining 29 
cases were placed in group 3 Clini- 
cally the patients of the last group had 
the following distinctive features a) 
persistent excessive hypertension, b) 
violent headaches, c) rapid progres- 
sively downward course, d) sudden 
loss of weight and strength, e) typical 
retinal changes, f) a course resistant 
to treatment, and g) a termination 
with a functional breakdown of some 
essential organ, usually the kidney or 
the heart Histologically there was an 
advanced severe diffuse arteriosclerosis 
with necrotic lesions of the arterioles 
of various organs A detailed analysis 
of the clinical and histological features 
of 12 of the 29 cases included in group 
3 was reported previously by Murphy 
and Grill ® 

Analysis of Clinical Data 
The causes of death in this senes 
as well as the number and percentage 
of each are arranged in five groups as 
shown in table 1 Heart disease 
caused death m 188, or 50 per cent 
of all cases It is seen that 171, or 


Table 1 


Causes of De-vth in 375 Autopsied Cases of Essential Hypirtensiov 



GROUP 1 

GROUP 11 

GROUP III 

TOr4L 


NO 

PER CENT 

NO 

PER CENT 

NO 

PER CENT 

NO 

PLR CENT 

1 HEART DISEASE 

10 

233 

171 

56 4 

7 

24 1 

188 

50 0 

2 RENAL FAILURE 



23 

76 


552 

19 

104 

3 apoplexy or 
thrombosis and 

EMBOLISM 

0 

0 

45 

14 9 

5 

172 

50 

114 

4 INFECTIONS 

12 

279 

1 40 

132 


HBB' 

53 

142 

5 Miscn I A VFOUS 

21 48 8 

24 

79 




120 

total 




1000 

29 1000 1 

375 

10^10 
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56 4 per cent of cases, in group 2 died 
of heart disease while in group 3 only 
7, or 24 1 per cent, had heart failure. 
Ten patients, or 23 3 per cent, of group 
1 died of heait disease but usually of a 
type produced by infections and not 
hypertension In sharp contrast to the 
percentage of deaths caused by heart 
disease was the low mortality rate 
from renal failure Thirty-nine only, 
or 10 4 per cent, died from renal fail- 
ure Of these 23, or 7 6 per cent, oc- 
curred among cases of gioup 2, 16, or 
55 2 per cent, among those of group 3 
In group 2 uremia followed a slowly 
progressing renal failure, but in group 
3 uremia developed suddenly and 
caused early and rapid death It was 
unexpected to find that only 45, or 14 9 
per cent, of the patients m group 2 
died of cerebial hemorrhage or 
thrombosis, while in group 3 five 
deaths from apoplexy, or 17 2 per cent, 
were not exceptional Of the infections 
which caused death in 53 cases, or 14 2 
per cent, pneumonia was the most 
prominent Erysipelas and gangrene 
of the feet occasionally occurred 
The ages of the patients ranged from 
9 to 100 years. They are arranged ac- 


coiding to decades and the number and 
per cent in each group arc given in 
table 2 In group 3 (malignant), 62,3 
per cent of the individuals were under 
50 yeai s of age ; while in groups 1 and 
2 (benign). 16 3 per cent were under 
50 3 'ears of age In order to em- 
phasize this Intel esting comparison 
the age incidence was arranged as 
shown in table 3 The occurrence of 
so many patients of ad^anced years 
may be explained by the fact that many 
of the patients were inmates of a 
county infirmar 3 \ 

Throughout the three stages there 
were two unifying clinical factors, 
hypertension and left ventricular hy- 
pertrophy The length of time elaps- 
ing between the onset of Ityperteiision 
and the occurrence of other symptoms 
was unknown in most cases However, 
in some cases it is known that as short 
a time as one year, and in other cases 
as long as 15 3 'ears, elapsed before the 
usual symptoms developed The de- 
gree of hypertension in groups 1 and 
2 varied considerabl 3 % fluctuating in 
some cases between 150 mm and 300 
mm. of mercury systolic, and from 
100 mm to 160 mm. of mercury dias- 


■i. ^ 
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Table 3 


A Comparison oe Ages of Patients in Groups 1, 2, and 3 


AGE 

(benign) groups 1 AND 2 

(malignant) group 3 

0-10 


- 


1 

1 


11-20 

1 



2 



21-30 

3 


^163% 

2 


1-62 3 % 

31-40 

12 



6 



41-50 

36 



7 



51-60 

56 



7 

" 


61-70 



^83 6% 

4 


^377% 

71-80 




0 



81-100 

30 

- 


0 



Total 

318 



29 




tolic In group 3 this changeableness 
was less noticeable The accompanying 
symptoms appeared to bear no relation 
to the height of the blood pressure in 
any group In group 2 a few patients 
were observed who showed systolic 
pressures above 200 mm of mercuiy 
and independent of treatment had 
normal pressures with no heart fail- 
ure within a period of one year Of 
the 303 cases in group 2, 32 or 10 5 
per cent had no hypertension during 
the last period of observation preced- 
ing death Previous records in some 
of the cases proved hypertension to 
have been present on former observa- 
tions In other cases, evidences such 
as cardiac hypertrophy, retinal and 
peripheral arteriosclerosis, as well as 
arteriosclerosis of the smaller artenes 
in the kidney were taken as proof of 
a pre-existing hypertension Obvious- 
ly the blood pressure dropped in many 
cases of coronary disease and myo- 
cardial failure 

Left ventricular hypertrophy was 
present at autopsy m 263, or 794 per 
cent, of all cases, theie was no record 
111 44 and in 68 cases no enlargement 
was present Of the 263 cases of 
proved left ventricular hypertrophy, 
only 182 were recognized clinically, in- 


dicating a considerable disparity be- 
tween the clinical and postmortem fig- 
ures The two chief clinical mani- 
festations of heart disease were angina 
pectoris and the syndrome of left ven- 
tricular failure The frequency of 
angina pectoris was difficult to deter- 
mine because patients were frequently 
unable to distinguish between pain in 
the cardiac area and other sensations 
often produced by left-sided heart 
failure, such as constriction, heavi- 
ness, distension, and suffocation in the 
sternal region It was estimated that 
42, or 11 2 per cent, of the 375 pa- 
tients had angina pectoris Pain in the 
heart area was the first symptom of 
heart disease in approximately 18, or 
5 per cent, of all patients having heart 
failure The s} ndrome of left \ entnc- 
ular failure was the outstanding fea- 
ture Of the 188 patients dying of 
heart disease it ■v\as the first evidence of 
any disorder noted by the patient in 
105, or 55 8 per cent. This classical 
syndrome dc\ eloped in ever} case of 
heart failure from hypertension It 
was characterized by paroxy smal dy sp- 
nea usually' worse at night, palpitation 
of the heart, and a sense of distress in 
the heart area Dy'spnca, usually noc- 
turnal at first, was the earliest synip- 
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tom of heart failure m most cases al- 
though attacks of dyspnea varied in 
time and duration; as a rule, they pei- 
sisted for about twenty minutes in the 
earlier stages and then subsided only to 
return about the same time the follow- 
ing night. Frequently patients worked 
during the day without experiencing 
recurrent attacks After some weeks 
or at times months, attacks came during 
the day and recurred so frequently that 
the patient was confined to bed With 
the onset of this type of dyspnea, the 
outlook for the patient was distinctly 
bad, a few patients, however, recov- 
ered and lived only to die of heart 
failure or apoplexy m later years Pal- 
pitation, although frequently present. 


was the fiist symptom m only a few 
cases 

Murmurs were most frequently 
heard at the mitral area, being re- 
corded in 85 cases, or 22.6 per cent of 
all cases Aortic systolic murmurs were 
less common, being noted in 52, or 13 8 
per cent of cases A soft diastolic 
aortic murmur transmitted down the 
left sternal bordei was occasionally 
found Of greater importance than 
murmurs was the frequent presence of 
a gallop rhythm It was noted m 95, 
or 50 5 per cent, of the 188 cases of 
heart failure Usually the onset of 
gallop rhythm indicated a progressive 
left ventricular failure A few ex- 
ceptions to this rule were observed. 
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Electrocardiographic examinations re- 
vealed a variety of changes The most 
common were left ventricular pre- 
ponderance and evidences of left 
bundle branch block, many were nor- 
mal 

Although an arteriosclerotic con- 
tracted kidney was commonly found at 
autopsy, uremia was a rare complica- 
tion, occurring in only 39, or 104 per 
cent, of all cases 

Clinically the following renal func- 
tional tests were used routinely in all 
cases . (a) phenolsulphonphthalem 

test, (b) urea concentration test of 
McLean, (c) dilution and concentra- 
tion tests of Volhard, (d) blood nitro- 
gen estimations weekly, (e) the urea 
clearance test was used to some extent 
during the past two years and was 
found to be the most satisfactory one 
in giving information of early renal 
failure In group 3 the kidney de- 
struction from the necrotic and 
thrombotic complications of the arterio- 
sclerosis was associated with sudden 
and early uremia , while in group 2 the 
ischemic atrophy of the kidney was a 
slower process taking months and 
years completely to render the kidneys 
insufiicient Albuminuria was a con- 
stant feature of cases in both groups 
having renal failure There was, how- 
ever, a difference m the response to 
treatment of the renal failure in the 
two groups, renal failure m group 3 
was decidedly resistant to treatment 
while that in group 2 frequently ap- 
peared to be benefited by treatment 
Frequently albumin was found inde- 
pendent of casts, red blood cells and 
pus cells In such cases the albu- 
minuria was assumed to be caused by 
renal congestion from a failing heart 


The presence of small quantities of al- 
bumin associated with many red cells 
and pus cells was considered to be evi- 
dence of small infarcts due to arterio- 
sclerotic occlusion of smaller arteries 
Heavy albuminuria with casts, red cells 
and pus cells was found with renal 
failure in both groups 2 and 3 Ex- 
trarenal factors, such as heart failure 
and infections added to kidneys al- 
ready damaged by arteriosclerosis, oc- 
casionally caused renal failure Edema 
of the nephritic type did not occur in 
this series There was no hypercholes- 
terolemia present and doubly refract- 
ing lipoids were not found m the urine 
of patients suffering from edema The 
albumin and globulin content of the 
blood was always normal in cases in 
which estimations were done Edema, 
when present, was of the cardiac va- 
nety Although pallor of the skin was 
noticeable in many cases, anemia was 
infrequent except in cases of renal 
failure when it was observed in some 
but not all cases 

Apoplexy was the cause of death in 
50, or 13 4 per cent, of the cases 
Hemorrhage in other parts of the body 
was occasionally observed There \\ ere 
two cases of renal hemorrhage, one 
case had hemoptysis and autopsy re- 
vealed no pulmonary tuberculosis or 
any disease aside from arteriosclerosis 
Hematemesis was obser^ed once in this 
series Epistaxis vas more frequent 
Vascular crises producing tnmsient 
hemiplegia or aphasia an ith monoplegia 
were observed four times In a few 
cases in group 3 there n ere perioflic at- 
tacks of abdominal cramps and of se- 
vere headache Such attacks were bc- 
lie\ed to be caused b} \ascular crises 
imohmg Msceral arteries of the al)- 
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domen and of the brain respectively. 
These pei iodic attacks lemaincd for 
periods var 5 nng fiom scveial houis to 
several days There were two patients 
belonging to group 3 who developed 
hemorrhages into the skin resembling 
purpura hemoi rhagica The lesions 
varied m size from seveial millimeteis 
to large blotches of seveial centimeters 
in diameter. The disease in both in- 
stances progressed rapidly to a fatal 
termination 

Retinae Changes 

Recent work done in this countiy 
chiefly by O'Hare and Walker,^ Keith, 
Wagener and Kernohan®, Fishberg 
and Oppenheimer,® and Wagener,^ has 
established the relationship between the 
various stages of hypertension and the 
changes in the arterioles of the retina 
In accordance with other observers we 
have found the vascular changes in the 
retina one of the best indicators of the 
degree of vascular changes through- 
out the body For the purpose of prog- 
nosis the retinal lesions in group 3 
are of considerable importance. 

In the cases of early essential hyper- 
tension (group 1 ) the retinal examina- 
tions revealed no abnormalities In 
cases of longer duration, evidences of 
arteriosclerosis were usually present 
Narrowing of the arterioles with in- 
crease of the light-reflex of the ar- 
teries, tortuosity of the arteries and 
arteriovenous compression were the 
usual features Occasionally, there 
were small hemorrhages along the 
course of some vessels and at times 
white patches were seen produced prob- 
ably by an old healed hemorrhagic 
area The disks in this group were 
clear and edema of the retina was 


mild. By obsci vmg these eye changes 
fiom time to time the latc of progress 
of arlei ioslerosis may be determined 
Usually the retinal arteiioscleiosis in 
group 2 was a slowly changing process 
con esponding in general with the vas- 
cular changes in the kidney and in 
other oigans of the body The lack 
of destructive changes in the disks 
was in sharp contrast with the lesions 
seen in the more advanced cases of 
gioup 3 (malignant) The changes in 
the eye grounds in group 3 were more 
characteristic than in group 2 Ob- 
viously, since the vascular lesions of 
groups 2 and 3 aie only different 
stages of one process, cases were seen 
111 which the changes in the eye were 
of the transitional form corresponding 
to the type teimed by Wagener" reti- 
nitis of severe benign hypertension 
Lesions of the fundi were always 
found 111 group 3 and were charac- 
terized by papilledema, hyperemia of 
the disks, and constriction of the arte- 
rioles leading to the appearance of thin 
white lines buried in the retinal edema 
Hemorrhages along the course of the 
arteries were frequently found White 
patches were seen which corresponded 
to what has been designated “cotton 
wool” patches These patches seemed 
fresher and had irregular borders that 
appeared to merge with the generalized 
edema of the retina They lacked the 
clearcut glistening features of those 
white patches seen m ,the cases of 
group 2 In three cases in group 3 a 
previous diagnosis of brain tumor was 
made upon the changes of the eye 
grounds In two of our cases in group 
3, the characteristic lesions in the 
fundus were present before any evi- 
dence of renal damage occurred Al- 
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buminuna and renal failure developed 
within the first few months of ob- 
servation One case in group 3 was 
noted in which the advanced changes 
in the eye grounds were absent There 
was no abnormality except a mild 
arteriosclerosis of the retinal arteries 
and yet the patient died of uremia 
Histologically the kidneys showed the 
typical arteriolonecrotic lesions seen in 
malignant nephrosclerosis of Fahr 
When the typical retinal changes are 
found in the absence of renal and heart 
failure it is fairly certain that break- 
down of the organism will follow with- 
in a period of several months That 
onset of renal failure does not influ- 
ence markedly the retinal picture is 
concluded from a study of our cases of 
renal arteriosclerosis with gradual renal 
failure m group 2 Of the 23 cases 
of ischemic atrophy of the kidney 
leading to renal insufficiency, eight 
were examined ophthalmoscopically 
No changes were observed other than 
a simple arteriosclerosis We found 
that the retinal vascular changes are a 
fair index of the lesions progressing in 
other organs of the body For the pur- 
pose of exact diagnosis and prognosis 
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ophthalmoscopy is of no little impor- 
tance 

Analysis of Pathological Data 

Postmortem examinations were 
made in all the cases All sections were 
studied with hematoxylin and eosm, 
Van Gieson’s and Weigert elastic tis- 
sue stains and Sudan III Selected 
cases were studied with modified Heid- 
enhain-Mallory stain V^hen fat was 
present polariscopic examinations were 
made for doubly refracting hpoids 
Corresponding 'to the clinical groups 
representing successive stages of the 
disease, three stages of arteriosclerosis 
were recognized Mild arteriosclerosis 
involving chiefly larger and medium 
sized arteries of organs such as the 
kidney, liver and spleen was the main 
feature of group 1 A more advanced 
arteriosclerosis of the smaller as well 
as the larger arteries of kidne>s and 
other organs characterized group 2 
The essential change in group 3 (ma- 
lignant) was an intense diffuse arterio- 
sclerosis extending into the smallest ar- 
teries and arterioles and producing at 
times an artenolonecrosis 
As shown in table 4, cardiac Inper- 
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tiophy was found in 263, oi 794 per casionall} a clifTuse fibiosis and scars 
cent, of 331 heaits examined; in 44 no were present when the coronary dis- 
record was made Slight left ventric- case seemed insuflicicnt to cause any 
ular hypertrophy was noted in gioup trouble In 4 cases the left ventricle 
1 ; 21 of 39 heaits were above normal was considerably hypei trophicd and 
weight Of 266 in group 2, 216, or dilated and little or no fibrosis or 
81 per cent, were hypertrophied, while coronary disease was found Death 
in group 3 hypertrophy was present in was due m each case to left ventricular 
every case recorded Coronary dis- failure In no case in group 3 was 
ease, characterized grossly by occlusion thei e macroscopic evidence of complete 
of a large branch of the artery from coronary occlusion, although coronar}^ 
thrombosis or a decided narrowing due sclerosis with narrowing ivas always 
to arterioscleiosis was recorded in 44, found Arteriosclerotic lesions of the 
or 25 7 per cent, of 171 cases examined aortic valves leading to deformities 
in group 2 In these cases myocardial and insufficiency were occasionally ob- 
infarcts or scais and diffuse fibrosis served. Less often, the mitral valve 
of the heart muscle were present Oc- was involved in the arteriosclerotic 



the sparsitj of the glomeruli, and ^hT^extensi stroma, the dilated tubules, 

me extensive arteriosclerosis of the smallest arteries 
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process The arterioles of the myo- 
cardium were usually normal 

The size and appearance of the kid- 
neys were deadedly variable Some 
kidneys were slwunken and granular, 
others were large and smooth Micro- 
scopically arteriosclerosis of the small 
arteries of the kidney was constantly 
found In some cases it was wide- 
spread, in others, it had a focal distri- 
bution Variations in size, color and 
surface markings did not conform to 
any stage of the disease Kidney 
weights were available in 267 cases 
The average weight in 33 cases of 
group 1 was 181 5 gm , of the right, 
176 gm , and of the left, 187 gm In 
group 2, the average weight of kidneys 
in 205 cases was 133 5 gms , of the 
right, 129, and of the left, 138 gm The 
largest kidney weighed 280 and the 
smallest 90 gms In the 29 cases of 
group 3 the average w'eight was 115 
gms , of the nght kidne}^ 112, and of 
the left, 116 gms The smallest kidney 
weighed 29 gms , tlie largest, 255 gms 
In one case there was a congenital ab- 
sence of the left kidney, the right 
weighed 255 gms 

Kidneys in group 1 w^ere always 
either normal in size or larger than 
usual and the surface w'as smooth 
Evidences of arteriosclerosis were con- 
fined to the larger branches, and yel- 
lownsh streaks in the intima due to 
hpoid deposits were frequently the 
only sign of disease Grossly the kid- 
ne}S in group 2 were of the shrunken 
granular type The degree of con- 
traction and granulation varied Scat- 
tered scars due to healed in farcts w ere 
occasionally seen on the ‘surface of an 
otherwise normal appearing kidne\ 
The cortex of the kidne}s in both 


groups 2 and 3 was narrowed, and 
especially in group 2, accumulation of 
fat appeared in the renal pelvis Kid- 
neys of the contracted granular t3pe 
were usually present in group 3 Oc- 
casionally they were larger than normal 
with a Smooth surface or of normal 
size without granulation Extensive 
subcortical hemorrhages were present 
in all but 5 cases Small hemorrhages 
in the mucosa of the pelvis w^ere con- 
stantly found , and in several cases 
there were blood clots with ewdences 
of larger hemorrhages from the kid- 
ney 

Microscopically the changes in group 
1 were few and were substantial!} the 
same as those in non-hypertensive in- 
dividuals of the same age The ar- 
terioles and the smaller portions of the 
interlobular arteries were normal Oc- 
casionally there w'ere areas showing 
arteriosclerosis of the medium-sized 
arteries along with foci of hyalinized 
and fibrosed glomeruli Such lesions 
were the same as those found in the 
later stages, except that they were so 
few in number that they may be looked 
upon as normal Concerning the size of 
the glomeruli there was no constancy 
Most glomeruli were of normal size, 
some were h} pertrophic, and a few 
W'ere atrophic The tufts undergoing 
atrophy showed \arious grades of 
hyaline and fatty degeneration and 
fibrosis The glomeruli m main ca'^C' 
were further studied with the Mallori- 
Heidenliain azo-carmine stain, as ciicr- 
gested by McGregor * All of the caecs 
m group 3 and 141 cases in grotipc 1 
and 2 were examined with this •^tniii 
In group 1 and in come caccc of group 
2 representing the earlier stages of 
arteriosclcrocis focal thidccnmg of the 
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glomerular basement membiane was 
observed Thickening and wrinkling 
of the glomerular basement membrane 
was noted in some cases where the 
smallest arteries and arterioles ere in- 
tact In more pionounced cases of 
contracted kidney these changes in the 
basement membrane were widespread 
and the glomeruli were more diffusely 
involved Although thickening of the 
glomerular basement membrane was 
present with contraction of the renal 
corpuscle m some form in all cases of 
hypertension, such changes cannot be 
considered specific for cases of hyper- 
tension only, as identical changes in 
the basement membrane were obsen^ed 
in cases known to have had no hyper- 
tension Similar changes were easy to 
demonstrate in kidneys of older people 
where the afferent arterioles as well as 
smaller arteries were free from arteii- 
osclerotic changes 

In group 2 the arteriosclerosis had 
advanced to such extent that function- 
al derangement of some internal organ 
followed ischemia Of the lesions 
present in all organs, those in the 
kidney were found to be the most ac- 
curate index of the progress of arteri- 
osclerosis The predominant lesion 
was an arteriosclerosis of the larger 
and medium-sized arteries In some 
cases, however, there was an extension 
of the arteriosclerotic process into the 
smaller and smallest branches of the 
interlobular artery Occasionally the 
^^terioles were involved However, 
such changes were distinctly focal in 
distribution and frequently led to 
scattered renal scars Patches of de- 
stroyed tufts were seen with cories- 
ponding tubules which showed round 
cell infiltration and in places advanced 


fibiosis with scanmg There were 
many glomeiuh which appealed almost 
twice normal size; at the same time 
many uerc shriveled and atrophic. 
The number of normal glomeruli de- 
pended upon the cxtcnsixeness of the 
ai tenosclerosis. Capsular thickening 
was found varying from a slight pro- 
hfciation of connccti\e tissue to a 
thick ring of scar tissue ivhich seemed 
to obliterate the capillar}' tuft. As- 
sociated with this were areas of inter- 
stitial fibrosis, lound cell infiltration 
and peri-glomerular fibrosis Hyaline 
and fatty degeneration of afferent 
arterioles with extension of the de- 
generation into the glomeruli ivere 
frequently seen A distinct feature 
was the diffuse thickening of the 
capillary basement membrane This 
thickening, m contrast to the earlier 
stage seen m group 1, was almost uni- 
versal in many cases It is obvious that 
W'lthin group 2 there may be a variety 
of histological changes depending most- 
ly upon the extent and severit)' of the 
arteriosclerotic process Although in 
groups 1 and 2 the essential histological 
lesion is an arteriosclerosis, the chief 
contrasting feature is the degree of in- 
volvement of the various organs In 
group 2 the arteriosclerotic process is 
no longer limited to larger and medium 
sized arteries but in the kidney the 
process extends at times down to the 
finest vessels. 

The vascular lesions of the kidney 
described in group 3 (malignant) have 
some distinguishing features which 
have led to their separation from the 
simple arteriosclerotic renal lesions un- 
der the term malignant renal sclerosis 

he foudroyant destructive lesions of 
tie kidney m group 3 were in sharp 
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contrast with the benign sclerosis just 
described Although the clinical pic- 
ture in this group was fairly uniform, 
the histological lesions showed various 
degrees of degenerative lesions In 
some cases necrosis of arterioles with 
thrombosis of corresponding capillary 
loops was a frequent change, and in 
others an extensive severe arterioscler- 
osis with little or no necrosis dominat- 
ed the picture An analysis of the 
cases in this group suggests that the 
typical clinical syndrome may precede 
the onset of necrosis of renal arterioles 
Furthermore heart failure, apoplexy, 
or some other complication may 
terminate the patient’s life before renal 


necrosis occurs The renal artery was 
arteriosclerotic in all cases The 
lumina of the arcuate and interlobular 
arteries were reduced in diameter in 
all instances due to arteriosclerosis In 
all cases the cortical stroma was in- 
creased but the density varied Focal 
infiltration with lymphocytes, plasma 
cells and occasionally polymorphonu- 
clear leucocj'tes was a feature of all 
cases Alteration of the tubules vas 
constantly present Areas of dilated 
tubules with low atrophic epithelial 
cells were adjacent to islands of com- 
pressed atrophic tubules surrounded 
by increased stroma Fatty and 
granular degeneration of the epithelial 
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cells of the tubules with neciosis in 
some portions was fiequently obseived 
Damage of the glomeruli was a con- 
stant change hut the extent of dam- 
age varied. Many glomeiuh weie 
laiger than noimal and the capillary 
loops were normally filled with blood 
Others were smaller and more cellular 
than normal and the loops were blood- 
less, and again at times the capillary 
loops appeared to be goiged with red 
blood cells The increase in cellulaiity 
was caused by an increase in the en- 
dothelial and epithelial cells In some 
places the capillary loops were adhei ent 
to the thickened Bowman's capsules 
Thickening of the capsule with des- 
quamation and proliferation of the 
glomerular and capsular epithelium 
produced crescents in some glomeruli 
In other glomeruli only portions of 
the loops were involved leaving the 
remaining part of the tuft normal 
Many glomeruli were reduced in size, 
and fatty and hyaline degeneration of 
the walls of the loops led to a collapse 
of the tuft Hyaline droplet degenera- 
tion of the epithelium was frequently 
demonstrated There was a wide- 
spread and extensive fatty degenera- 
tion of the epithelium and capillary en- 
dothelium of the glomeruli The capil- 
lary basement membrane of the 
glomeruli was universally thickened 
and wrinkled as shown with the ani- 
Ime-blue stain In cases where death 
was caused by apoplexy or heart fail- 
ure before uremia developed, the 
glomeruli were usually not so greatly 
damaged ^ 

The most characteristic microscopic 
feature was a severe arteriosclerosis 
attacking the smaller and smallest ar- 
teries and arterioles of the kidneys. 


The chief distinction was the diffuse- 
ness of this piocess Elastic h}pci- 
plastic thickening of the aiteries was 
present \\ith cxcessne connective 
tissue prolifeiation of the intima of the 
smallei and smallest ai tones. Fatt> 
and hyaline degeneration of the arteri- 
oles, and especially the afferent 
glomeuilai aiteiiolcs, was an out- 
standing feature In places fatty and 
hyaline degeneration occurred w ith 
necrosis of the aiteriolar wall In 
corresponding glomerular loops there 
was necrosis Hemorrhagic infiltra- 
tion of the necrosed arteriolar wall 
and of the capillary loops w'as a char- 
acteristic featuie The amount of 
necrosis, however, bore no relation to 
the degree of lenal insufficiency, foi 
in some cases of uiemia, necrotic 
lesions W'ere few and in others wnth in- 
tact function, necroses were numerous 
Moie important was the diffuse in- 
tense arteriosclerosis leading to nar- 
rowing and obliteration of the lumina 
of the smallest arteries and arterioles 
with subsequent ischemia and degener- 
ative changes in the glomeruli There 
were degrees of arteriolar destruction 
depending upon the extent and severity 
of the necrotic lesions In some cases 
necrosis of the arterioles was scarcely 
found, while in others it was wide- 
spread and severe In one case with 
widespread arteriolar necrosis and 
many glomerular infarctions there 
were areas of perivascular and peri- 
glomerular leucocytic infiltration Aside 
from this case no such leucocytic in- 
filtration was observed in this series 
Scattered throughout the cortex, m 
many cases, however, nests of leuco- 
cytes were observed 
Concerning the changes in the 
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media of renal arterioles, medial 
hypertrophy was found occasionally, 
usually there was atrophy of the media, 
and at times thickening was due to an 
increase of connective tissue in the 
media Muscular hypertrophy was not 
a constant nor essential change in this 
group 

Histological studies were made of 
other organs including the spleen, 
lung, pancreas, and liver In the 
spleen, liver and pancreas the vascular 
lesions paralleled those of the kidney 
quite uniformly Arteriosclerosis of 
the smaller and smallest arteries lead- 
ing to narrowing of the lumina was 
the chief change Necrotic lesions 
were observed outside of the kidney 
and the eye in only two cases in group 
3 In two cases a few necrotic arteri- 
oles weie seen in the spleen Pul- 
monary arteriosclerosis of the smallest 
arteries and arterioles was a rarity 
In three cases there was narrowing of 
the arteries due to aitenosclerosis 

The arterioles of the skeletal muscle 
were examined in all cases of group 3 
and in 124 cases of groups 1 and 2 
The pectoralis major was the muscle 
usually examined Hypertrophy of the 
media of the arterioles was constantly 
found in group 3 The degiee of 
hypertrophy varied In some cases it 
was so decided that the lumen of the 
vessel was almost closed , in others 
hypertrophy was slight Moderate to 
advanced hypertrophy of the media of 
arterioles was also observed in 57 
cases of group 2 Occasionally pro- 
liferation of the intnna nas obsened 
in these cases 

Microscopic examination of the eie 
was made in two cases The vails of 
the central arteries v ere thickened, 


and the lumina of the branches, especi- 
ally the arterioles, were decidedly nar- 
rowed and occasionally totally ob- 
literated The choroidal arterioles 
were variously altered, areas of fatt} 
degeneration and of necroses were 
seen In places there was a mild 
leucocytic infiltration of the necrotic 
area The retina was edematous and 
many hemorrhages were seen especi- 
ally in the posterior part No de- 
generative changes were seen in the 
arterioles of the extrinsic muscles , but 
the media was hypertrophied The 
optic nerve was edematous and there 
was an inflammatory exudate composed 
of lymphocytes and plasma cells 

Discussion 

The relationship of the three groups 
of cases of essential hypertension de- 
scribed here is shown by the piesencc 
of such unifying factors as hyperten- 
sion, cardiac hypertrophy and arteri- 
osclerosis, especially of the renal 
arteries and arteiioles Clinically and 
histologicall} the v ide variety of sv mp- 
toms and lesions encountered vas de- 
pendent upon several factors Chief 
among them was the location of the 
arteriosclerotic process leading to nar- 
rowing and frequently obliteration of 
the lumina of arteries followed by 
ischemia and failuie of essential or- 
gans In addition to the degree of in- 
tensity and extent of the arterioscle- 
rosis, the speed of development of the 
arteriosclerotic lesions plaved an im- 
portant part in determining the changes 
described There appeared to be no 
constant relationship between the 
height of the blood pres‘:urc and the 
late of progress or cxtencivetic^s of 
the arteriosclerosis la «omc ca^tt 
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tliei e were no sj mploms in the presence 
of extraoidinanly high pressures over 
a period of yeais. Undoubtedly hyper- 
tension IS an important influence in the 
production of ai tenosclci oms. yet the 
inherent quality of the arteries them- 
selves, and especially their ability to 
withstand stiain, seems to be a more 
important factor. Since this paper 
deals only with fatal cases, obviously 
the study of group 1 is incomplete 
Death occurred independently of the 
hypertension and associated vascular 
disorders Ill-defined complaints or a 
total absence of symptoms cliaracter- 
ized this group clinically Histologi- 
cally arteriosclerotic changes were few 


and were no more cxtcnM^c than those 
seen m non-hypcrlcnsivc individuals ol 
the same age. No case was observed 
in which there was no renal artcri- 
osclcioris; but in some cases it NNas 
limited to the larger and medium sized 
arteiies In the succeeding stages 
smallci and smallest arteries were 
damaged. I'hc vagueness of the symp- 
toms in early hypertension has been 
emphasized by Allbutl® and Ma- 
homed. Moschcowitz”, too, pointed 
out the significance of the psychic 
makeup of mdniduals uith essential 
hypertension More recently Ayman 
and Pratt*-, Davis*®, Riseman and 
Weiss**, and Rolleston*® have reported 
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upon the symptomatology of many 
cases studied m the early stages All 
of these investigators observed a par- 
allelism between the early symptoms 
of essential hypertension and psychic 
states as seen in psychoneurotics As 
emphasized by Fishberg^®, it is unusual 
to have a case of essential hypertension 
come to autopsy before hypertension 
has done any damage to renal arteries 
He did, however, study two such cases 
Apoplexy, heart failure and renal 
failure were the chief complications 
observed in groups 2 and 3 As shown 
m Table 1, apoplexy was the cause of 
death m 50, or 13 4 per cent of cases 
These figures are at variance with 
those of Herxheimer and Schulz^" who 
reported that 179, or 44. per cent, of 
403 cases had apoplexy Bell and 
Clawson^® found apoplexy in 81, or 
19 per cent, of 420 cases The low 
figures in our series may be explained 
by the fact that we included only the 
primary cause of death in the analysis 
For illustration, a patient may have 
had a cerebral hemorrhage but may 
have died of uremia A companson 
of the analyses of the data on the heart 
in groups 2 and 3 reveals that coronary 
thrombosis or occlusion was an impor- 
tant cause of death in group 2, while it 
was unimportant in group 3 Of 171 
hearts examined at autopsy in group 2, 
44, or 25 7 per cent, had coronary oc- 
clusion of sufficient extent to damage 
the heart and cause heart failure, or 
a coronary thrombosis with a cardiac 
infarction Obviously coronar} arteri- 
osclerosis was more common than 
these figures suggest, but only the 
cases are included in uhich the coro- 
nar)' disease was advanced enough to 
produce definite heart disease and 


failure Recently Shapiro^® reported 
causes of death in 171 cases of neph- 
rosclerosis In 16 cases (9 per cent) the 
cause of death was coronary accident 
Of 394 cases of essential hyperten- 
sion studied at autopsy by Herx- 
heimer and Schulz^" cardiac hyper- 
trophy was present in 384 cases, or 
97 5 per cent Bell and Clawson^® re- 
ported heart failure as the cause of 
death in 187 of 420 cases, or 44 5 per 
cent If they included the coronary 
group. It was stated that 254 deaths, 
or 604 per cent, occurred from heart 
failure In the present study we noted 
that 263, or 79 4 per cent, of 331 cases 
had cardiac hypertrophy 

In cases of renal artenosclerosis 
RusselF® found no evidence of renal 
impairment apart from the occasional 
excretion of a trace of albumin; all 
abnormalities m the tests for renal ef- 
ficiency, complicated by heart failure, 
she believes, w'ere such as known to be 
caused by heart failure In our 23 
cases of renal failure, heart failure as 
an important influence in the de\elop- 
ment of renal insuffiaency was exclud- 
ed Patients with a combination of 
heart failure and renal failure were 
placed in the heart failure cla«:s That 
a diminished renal function ma) occur 
ultimately in benign slow ly progrc<!Si\ c 
forms of renal arteriosclerosis is indi- 
cated by three cases reported In Van 
Sl)kc, and others®’. The occurrence 
of renal failure in the course of In per- 
tension w ith renal artcriocclcrosn docs 
not indicate that the case belong-' to 
the malignant group any more than 
does the onset of cardne failure or 
cerebral hemorrhage X*; a conce- 
quence of In pcrtcncion and arten- 
osclcrocis the lumina of the ren i! 
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arteries and aiteiiolcs often became so 
nail owed that an ischemic atiophy of 
the kidneys followed. In shaip con- 
trast to the cases m gioup 3, the pro- 
cess m gioup 2 appears to develop 
slowly Histologically no necrosis is 
seen, but a generalized arteriosclerosis 
of the larger and medium sized ai tones 
is present with a focal aiteiiosclerosis 
of the smallest arteries and arterioles 
The amount of fatty and hyaline de- 
generation and advanced aiterioscler- 
osis is never so extensive as in group 
3 Occasionally this benign process 


giadiially leads to almost complete 
fibiosis of a suflicicnt numbci of the 
glomciiih to produce lenal failure We 
obscivcd 23 such cases, or 7 6 pei cent, 
m group 2. 0\\ mg to the slowness of 
progiess of the arteriosclerotic piocess 
m gioup 2, patients lived longer free 
fiom complications than those in group 
3 Consequent!} there was a decided 
contiast in the age incidence of the two 
groups as shown m table 3 Most 
cases of essential hypertension nev'cr 
progress into group 3 (malignant 
t}pe) , but they end fatally from some 
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complication of simple arteriosclerosis 
in group 2 The reasons are not clear 
why a few patients with simple arteri- 
osclerosis develop into the rapidly 
progressing type with necrotic lesions 
in arterioles The explanation ad- 
vanced by Volhard and Falir” assumed 
that a toxic inflammatory factor was 
added to a kidney alread)' damaged by 
arteriosclerosis They first clearly dif- 
ferentiated between essential hyper- 
tension with and without renal failure 
and described the histological lesions 
found in the kidneys of each type To 
the case of hypertension with simple 
renal arteriosclerosis with no renal 
insufficiency they applied the term “be- 
nign” , and the term “combination 
form” or “malignant” was used to 
designate cases of hypertension which 
developed renal failure and uremia 
They believed that the benign and 
malignant renal sclerosis were different 
forms of disease and not different 
stages The considerable criticism 
that followed their publication dealt 
chiefly with their interpretation of the 
glomerular lesions of the malignant 
form As stated by Fahr-" the clinical 
differentiation between benign and 
malignant forms was readily accepted, 
but a unanimity of opinion concerning 
the pathogenesis of the two forms nas 
difficult to obtain Volhard-^ stated 
that after the critiasm of Lohlein"^ he 
concluded that an added inflammatory 
factor was unnecessar)^ to explain the 
tissue changes in malignant form He 
also concluded that the lesions are the 
result of vasoconstriction of the affer- 
ent glomerular arterioles with subse- 
quent nutritional disturbances in 
vascular system 

Fahr"® maintained his opinion that 


the proliferative processes could not be 
produced by arteriosclerosis alone and 
that a toxic factor must be added 
Among those who supported Fahr’s 
theory were Von Mueller^® and j\Iey- 
er“’ and others That the separation 
of the benign from malignant forms is 
justifiable from the clinical but not 
from the anatomical standpoint was 
held by Lohlein-* He stated that one 
deals not with two forms but only dif- 
ferent stages of one process Aschoff*® 
did not recognize a (combination) 
malignant form However, he believed 
that a “complication” form may exist, 
that is, a glomerulo-nephritis may be- 
come engrafted on a pre-existing renal 
arteriosclerosis Arteriolosclerosis of 
the kidney was a term adopted bj'’ 
Herxheimer®® for the condition re- 
sembling malignant renal sclerosis of 
Fahr He disagreed with the histo- 
logical distinction between benign and 
malignant forms of renal artenoscle- 
rosis, and maintained that they are 
terms applied to different stages of the 
same process and not to separate 
forms Jores®^ believed, too. tliat 
malignant and benign forms nere dif- 
ferent only in degree of arteriosclerotic 
mvrolvement of smaller arteries In 
the benign form he believed there was 
a focal arteriosclerosis of arterioles 
while m the malignant fonn there was 
a diffuse involvement of arterioles 
with disintegration of glomerular units 
In an intensive renew of 420 cases 
of primary hypertension Bell and 
Clawson®® found 36 cases with renat 
insufficiency*, 27 of the 36 caecs had a ’ 
slowly progressive form of renal fail- 
ure ending in uremia The remainm,: 
lime cases were charactcn/cd b« 
uremia coming on rapidh Hi-tologi- 
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cally tlieie was ncciosis of afTercnt 
glonieiular arterioles with infaicted 
glomeruli In four of the nine cases, 
acute inflammatory changes were seen 
m a few glomeruli For the nine cases 
they applied the term “chronic hyper- 
tension with acute uremia” The syn- 
drome of malignant hypei tension was 
clearly defined by Keith, Wagener, 
and Kernohan®. They described the 
typical retinal changes and rapid 
downward couise in conjunction with 
functional failure, not of one organ, 
but of several organs simultaneously 
In their work they emphasized the im- 
portance of finding hypertrophy of the 
media of the arterioles of the skeletal 


muscles and of internal oigans. They 
maintained that this hypertrophy in- 
dicates severe hyiiertension with diffuse 
vasciilai invohement and that the 
ultimate jirognosis is bad. 

Fishberg*** did not see any essential 
difference betw ecn the benign and 
malignant forms. He used the term 
“malignant phase of essential hyper- 
tension” to describe those cases usually 
called malignant h) pertension The 
so-called malignant form, he stated, 
comes on graduall}' m the course of 
benign hypertension. 

More recently Klemperer and 
Otani’’® discussed this subject at length 
In conclusion they stated that essential 
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hypertension with renal failure may be 
associated either with a slowly pro- 
gressing type of artenosclerosis lead- 
ing to renal failure or with a more 
rapidly developing Avascular change in 
which severe renal atrophy is absent 
This latter form is the “malignant” 
phase, and must be divided into two 
classes based on vascular lesions In 
one there was necrosis of the arterioles 
with extreme cellular intimal thicken- 
ing of larger interlobular and arcuate 
arteries and degenerative, proliferative, 
and slight exudative focal glomerular 
lesions They believed that an ischemic 
mechanism is responsible for these 
changes, and they designated these 
cases as the accelerated atherosclerotic 
form In the other form they observed 
necrotic lesions associated Avith peri- 
vascular inflammatory reaction, endar- 
teritis and periarteritis They recog- 
nized this latter form in two cases , in 
both cases a definite morbid process 
was present, recognized as toxic in 
origin For such cases they used the 
term artentic form of malignant 
nephrosclerosis After carefully re- 
studying our material several times we 
failed to discover more than one case 
which would fulfil the requirement of 
the artentic type In this case there 
Avas a periartenolar leucocytic infiltra- 
tion Avith a proliferative endarteritis 
We Avere unable to recognize an addi- 
tional toxic factor either clinically or 
at autopsy From the results of our 
observations Ave faA’or the Anew adopted 
by those avIio beheA^e that no additional 
inflammator}' influence is necessary for 
the development of the change seen in 
the so-called malignant stage There 
are undoubted cases coming \\ itliin the 
malignant class that represent the ef- 


fects of a toxic arteriosclerotic combi- 
nation Such cases are described by 
Klemperer and Otam®® and appear to 
be identical Avith Fahr’s descnptions 
Attention must be directed to the 
fact that in group 3 (malignant), there 
are vanous degrees of arteriolar dam- 
age Vascular lesions may range from 
the pre-necrotic stage charactenzed by 
advanced arterioloscerosis Avith com- 
plete occlusion of the lumina of arter- 
ioles to an extensive artenolonecrosis 
accompanied by pen-arteriolar and in- 
terstitial leucocytic reactions Ne- 
crotic lesions of the arterioles may be 
sparsely scattered throughout the kid- 
ney being observed only after thor- 
ough search or by serial sections, or 
they may be so numerous that in eierj 
section many are seen As shown in 
table 1 all patients that fulfill the re- 
quirements for a place in group 3 do 
not die of renal insufficiency Those 
patients with the most fulminating 
form of renal failure dying of sudden 
onset of uremia had the most destruc- 
tive forms of necrotic lesions m the 
kidney Hjpertropln of the media of 
arterioles in skeletal muscles, and in 
internal organs has been emphasized 
by Kernohan, Anderson, and Keith’^ 
in cases of se\ere benign and malig- 
nant h^jiertension The\ bclicAcd this 
hypertrophy of the media indicated a 
poor prognosis liApertrophy of the 
media in arterioles of skeletal niu^clc" 
AAas present in some casec in group 2 
as A\ell as in all cases of group 3 
With respect to h\ pertrophic change' 
m the media of renal arterioles therf 
was more uncertainty In some knl- 
ncAS from both groups I and 2, inod- 
crale medial thickening wav frcqiUiit- 
1a seen Thl^ thickening wav fivj! d 
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not always to be hypei trophy of mus- 
cle tissue but due in places to degener- 
ative changes in the media We be- 
lieve that medial hypertrophy may ex- 
ist in arterioles of internal organs but 
it IS not a constant feature of any 
group On the other hand hyper- 
trophy of the media in arterioles of 
skeletal muscle is a constant feature of 
group 3 and is associated with persist- 
ent and severe hypertension. 

Summary 

1 Three hundred and seventy- 
five cases of essential hypertension are 
analyzed On each of these postmor- 
tem examination was made 

2 The cases are divided for con- 
venience of study into three stages 
functional, arteriosclerotic, and ar- 
tenolonecrotic The clinical signs and 
symptoms and the causes of death in 
each stage are considered 

3 Retinal changes were observed 
typical of the various stages 

4 Detailed postmortem pathologi- 
cal data, gross and microscopic, are 


picscntcd co\ Cling weight of hearts, 
size and structure of kidneys, artcrio- 
sclciosis, and necrosis of blood vessels 
of involved organs. 

5 Unifying features of all stages 
aie h3fpertcnsion, cardiac h\ pertrophy, 
and arteriosclerosis The chief com- 
plications aie apoplexy, heart failure, 
and renal failure Arteriosclerosis of 
the renal vessels is a constant and 
characteristic feature of essential hy- 
pertension at autopsy Particular at- 
tention IS given to the syndrome of so- 
called malignant hypertension. 

6 Histologicall}’’ the principal le- 
sion IS an arteriosclerosis The wide 
vaiiety of symptoms and signs appears 
to depend upon the extensiveness, the 
rate of progress, the severity, and the 
location of the arteriosclerosis 

7 The clinical and histological ob- 
servations on group 3 (so-called ma- 
lignant hypertension) differ from those 
m group 2 (benign) onty m degree. 
All of the symptoms and histological 
lesions observed, we believe, may be 
produced by arteriosclerosis alone 
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A Study of Two Hundred Two Cases Followed for an Average of Ten 
Years — With Remarks on Causes and Treatment. 

By J M Blackford, M D , F A C P , and J N Wilkinson, M D., 

Seattle, Washington 


H ypertension has been the 

subject of hundreds of articles 
and a considerable number of 
books during the last twenty years 
Cardiovascular consultants and insur- 
ance companies have furnished most 
that is written on end results 

Actuarial experience gives an ex- 
tremely gloomy picture of the outlook 
for hypertension Insurance records 
are based, however, on approximately 
90 per cent males and exclude, for 
manifest reasons, all hypertension 
cases discovered at the time of ex- 
amination Cardiovascular consult- 
ants see chiefly cases who are sick with 
circulatory disturbances and hence see 
a more or less selected group of pa- 
tients We have been able to find no 
follow-up studies on unselected hyper- 
tension cases 

Two years ago we reported a series 
of cases obtained by reviewing 10,000 
consecutive histones of general ex- 
aminations made before 1925 We 
took for study all cases whose blood 
pressure was found definitely high, 

♦From the Mason Chmc, Seattle, Wash- 
ington 

tPresented at the San Francisco Meeting 
of the American College of Physicians 
April 6, 1932 


using cases in which the systolic pres- 
sure was reported as 175 plus or the 
diastolic pressure 100 plus Cases with 
readings below these figures were 
omitted because there is some question 
to to whether temporary causes, partic- 
ularly nervous, may occasionally give 
a reading up to these points Thus we 
obtained a consecutive series of hy- 
pertension cases, unselected except by 
the fact that some complaint made 
them come in for a general examina- 
tion 

Our clinic sees in each decade ap- 
proximately an equal number of men 
and women, yet hypertension was 
found twice as frequently in women 
(64 per cent) as m men (36 per cent) 
In each decade between 30 and 70 
years the percentage incidence of hy- 
pertension in women was approximate- 
ly double that seen in men Yet more 
than half of the women were without 
hypertensive symptoms, whereas hy- 
pertension in men was usually accom- 
panied by symptoms The large symp- 
tomless group of females with hyper- 
tension is not seen in cardiovascular 
clinics or by life insurance companies, 
and hence is not included in hyperten- 
sive follow-up studies 
54 
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Foi,i,ow-Up Study 
A follow-up study made two years 
ago gave information on the condition 
of 202 patients after an average of 
eight years One-half (50 per cent) 
were dead The female mortality was 
42 per cent, whereas the male mortality 
was 79 per cent About three-quar- 
ters of all deaths resulted from hyper- 
tensive disease, usually failure of heart 
or of cerebral circulation and oc- 
casionally nephritis One-quarter of 
all deaths resulted from other causes 
We have followed 101 patients liv- 
ing two years ago down to the present 
The gross mortality now is 60 per cent, 
but female mortality is 50 per cent 
and male mortality is 82 per cent, after 
an average of ten years No male with 
marked hypertension still survives Of 
66 females surviving, 39 (59 per cent) 
are relatively symptom free, whereas 
of 13 surviving males 3 (24 per cent) 


are relatively symptom free Seien 
females are still alive in spite of 
marked or extreme hypertension dis- 
covered ten years ago 

Only two instances of recovery of 
a normal blood pressure haie been 
noted 

These laborious follow-up studies 
and study of clinical histones ha\e 
led to much reflection on the causes 
and treatment of hypertension 

Causes of Hypertension 

Experimental hypertension has been 
produced by (1) various pressor sub- 
stances, (2) removal of depressor 
nerves, (3) diffusely increasing intra- 
cranial pressure, and (4) experimental 
renal lesions which partially obstruct 
renal circulation It should be noted 
that these experimental methods work 
tlirough the s}nipathetic nenous sys- 
tem 
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Climcal hypertension has been vari- 
ously classified The classification that 
seems to us reasonably complete is 

1 Physiologic 

2 Circulatory defects 

3 Paroxysmal hypertension 

4 Toxic 

5 Renal 

6 Neurogenous vasospasm 

The last three groups include near- 
ly all cases of clinical hypertension, and 
It IS with these that we are here con- 
cerned 

Toxic hypertension includes cases 
due to known toxins which affect the 
kidneys, such as lead, mercury, and 
the toxins of the eclamptic state 
Anaph 3 dactic hypertension must be in- 
cluded here as well as the hypertension 
due to the toxic goiter Hypertension 
due solely to toxic goiter is never high. 


raiely as high as 175 mm , and is re- 
lieved by thyroidectomy Higher read- 
ings than these in toxic goiter cases 
are not relieved by thyroidectomy, be- 
ing due to essential hypertension asso- 
ciated with, but not due to, thyro- 
toxicosis 

Renal hypertension is found with 
chronic interstitial nephritis, chronic 
urinary obstruction, and often with 
polycystic kidney disease It would 
seem that, as with experimental renal 
hypertension, chronic lesions offering 
obstruction to renal circulation are ac- 
companied by hypertension of a com- 
pensatory nature When such chronic 
obstruction can be relieved (as with 
prostatic cases) a normal blood pres- 
sure will be restored if there is not too 
much renal damage Apparently there 
IS a defensive compensatory angio- 
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spasm which automatically raises 
blood piessure as necessary to give an 
adequate renal circulation 
Increasing intracranial pressure like- 
wise automatically raises blood plea- 
sure sufficiently to maintain a cerebial 
ciiculation Cushing’s expenments 
liave shown that when intracranial 
pressure is raised the blood pressure 
shows a corresponding rise 
We see, then, that the cerebral and 
the lenal arculations, necessary to life, 
are pieserved by a rise in blood pres- 
suie to compensate for chronic partial 
circulatory obstruction in these organs, 
and the use peisists during the period 
of obstmction Chronic partial ob- 
stiuction of the cerebral circulation by 
increased intracranial pressure results 
in early deaths unless relieved In 
the renal circulation such chronic ob- 
struction may exist for months oi 
years, with increasing blood pressuie to 


compensate for increasing renal dam- 
age 

Essential hypertension brings us to 
a group of cases in which tlie blood 
pressure is high, without ei ident path- 
ology to account for it By far the 
greatest number of cases of hyperten- 
sion fall into this group It would seem 
that some constitutional tendency m 
the vegetative nervous s}stem is re- 
sponsible for the condition lather than 
umecognized gross or microscopic le- 
sions or retention of toxins We lec- 
ogmze a hypotensive group of people, 
who may live long lives because lack of 
neivous enduiance makes it impossible 
for them to weai out physically We 
should recognize a hypertensive group, 
in whom tlie constitutional tendencies 
of the vegetative nervous S3'steni lead 
to generalized angiospasm with result- 
ing hypertension Early in this state 
of affairs there are no clinical symp- 



Fic 3 


58 


J. M. Blackfoid and J. N. Wilkinson 


toms and the patient may appeal quite 
noimal Later, depending on the le- 
sistance of the vital organs and the 
arteries to stress, we see progressive 
wear on heart and vessels Results 
of such hypertonicity of the neuio- 
vascular control of spasm vary from 
the early and acute breakdown, with 
arteriolar necrosis, of malignant hyper- 
tension in youth to the chronic myo- 
cardial and vascular degeneration of 
increasing age In ceitain instances 
the patient may even reach a ripe old 
age relatively free from symptoms in 
spite of an extreme hypertension 
It has been stated that hypertensive 
disease runs in families We have 
found a family history suggestive of 
hypertensive disease in more than one- 
third of all cases of hypertension, but 
approximately the same percentage of 
hypertension in family histones is 
found in all family histones of pa- 
tients, regardless of complaints In 
spite of these facts, most physicians 
feel that there is a strong family 
tendency toward hypertension in cer- 
tain instances 

Available clinical and laboratory evi- 
dence suggests that hypertension must 
be regarded as the result of a general- 
ized angiospastic state, a constitution- 
al vascular hypertonus inherent in the 
individual It rarely becomes evident 
before 40 years of age It is far more 
serious in younger people It is less 
serious but more frequently found in 
women than in men 

TrUatmbnt 

Treatment based upon this concep- 
tion becomes a matter of relief of 
stress, particularly mental stress, and 
of moderation of habits Medical 


ti catmcnt is rcsei \ cd for relief of com- 
IDlications, and these may not develop 
foi many years Cardiac failure is the 
usual symptom that requires relief, 
with ceiebral lascular symptoms next 
most common. Sedatives, both mental 
and physical, arc i equired , with all the 
reassurances and encouragement that 
can be guen Bromides, barbital de- 
rivatives, etc aie of gieat help. 

Venesection is frequently indicated 
for relief of symptoms, particularly 
headache The blood pressure is re- 
duced only transiently by this pro- 
ceduie, yet subjective relief may last 
over weeks or months Nitrites are 
occasionally valuable in relieving hy- 
pertensive headaches. 

Weight reduction is always advisable 
in the obese We usually prescribe a 
well balanced diet, low in salt and in 
proteid foods Every effort should be 
made to avoid an)*' dietary insufficiency 
leading to unnecessary anemia and loss 
of strength ; and this can easily happen 
if the conscientious patient is advised 
to eat no meat or eggs 

Attempts at specific medication are 
always interesting Aylen of Boston 
has found no drug of greater value 
than could be accounted for on a psy- 
chotherapeutic basis To enumerate 
drugs recommended would make a 
long list We may mention watermel- 
on seed, mistletoe, liver extract, potas- 
sium sulphocyanate, and bismuth sub- 
nitrate as recent suggestions that have 
not stood the test of therapeutic prac- 
tice Possibly some day some specific 
remedy may be discovered It seems 
to us doubtful if we can change con- 
stitutional tendencies inheient in the 
patient, even though we may gp*eatly 
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relieve symptoms which result from 
the continuation of these tendencies 

Fear, anxiety, and introspection are 
the most troublesome symptoms asso- 
ciated with hypertension Unfortu- 
nately they are sometimes implanted 
and fostered by the physician Fear 
of the consequences of hypertension 
causes more suffering for many pa- 
tients than do all the later severe com- 
phcations which may occur 

Summary 

In conclusion, we find that 

1 Hypertension is twice as fre- 
quently found in women 

2 The mortality rate after ten 
years is twice greater in men 


3 Hypertension results from a 
conshtutional hypertoniaty of the 
autonomic neurovascular control in the 
large majority of instances and is a 
compensatory angiospasm in the others 

4 Treatment of uncomplicated hy- 
pertension IS a matter of mental and 
physical hygiene rather than of drugs 

5 Treatment of late results of 
hypertension requires skillful use of 
medical and physical measures, added 
to psychotherapeutic measures 

6 The physician who is a good 
and cheerful psychologist will be the 
most successful m relieving the sjnij)- 
toms of hypertensive cardiovascular 
disease 



Thallium Poisoning 

A Report of Three Cases**' 


By Jamus Luhman, M D , and Lto 

T he increasing incidence of 
thallium poisoning, following the 
use of depilatory creams has 
prompted us to report the following 
cases which have been under observa- 
tion recently at the Cleveland Clinic 
In all three cases the history included a 
similar statement, namely, that the pa- 
tient had used “Koremlu”, a depilatory 
cream 

Several cases of thallium poisoning 
have been reported Lansbury^ of the 
Mayo Clinic reported the first case 
A short time later, Duncan and Cros- 
by“ of the Cleveland Clinic reported a 
similar case Greenbaum and Sham- 
berg® have also reported cases The 
Bureau of Investigation of the Amer- 
ican Medical Association has published 
a report’^ on the chemical analysis of 
“Koremlu”, and branded it a danger- 
ous depilatory, containing seven per 
cent of thallium acetate Sabouraud, 
after an extensive experience with the 
use of thallium as a depilatory is said 
to have given up its use (See Pans 
Letter, Jr Am Med Assoc , Jan 18, 
1930 ) Moreover, Sabouraud’s origi- 
nal preparation called for an ointment 
with not more than one per cent of 
thallium acetate and the use of the omt- 

*From the Cleveland Clinic, Cleveland, 
Ohio Submitted for publication, Novem- 
ber 12, 1931 


GArPNCY, M D , Cleveland, Ohio 

ment in quantities not larger than the 
size of two kernels of nheat, to be 
applied not more than tmee a day In 
the directions for the use of “Korem- 
lu”, no mention is made of the amount 
to be used, nor the fiequency of its 
application 

Casc I 

A woman, 39 years of age, came to the 
Clinic on March 26, 1931, complaining of 
pain in both legs She had been well until 
two weeks previous to her visit to the Clinic, 
when she noticed numbness and tingling m 
her toes This progressed gradually until 
the entire lower extremities were involved 
Two days before her admission to the Chmc 
the numbness was replaced by pain which 
was most severe in the knees and ankles, 
and it was necessary for the patient to re- 
main in bed The pain was confined to the 
lower extremities and was relieved some- 
what by the application of heat 

The family and personal history had no 
bearing upon the existing condition 

The significant findings in the physical 
examination were the following the hair 
was well nourished and was distributed 
normally, except for hypertrichosis of the 
face The tonsils, which were of moderate 
size, were imbedded and contained debris 
and liquid pus A complete x-ray exami- 
nation of the teeth showed one carious tooth, 
periapical infection about the first and sec- 
ond premolars of the upper left, first and 
second premolars of the upper right, first 
molar of the lower left and second molar of 
t e lower right jaw The patient was ad- 
vised to have these teeth extracted The 
tongue was heavily coated, and a slight 
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tremor was present A special neurologi- 
cal examination by Dr W James Gardner 
gave the following positive findings pain, 
deep tenderness and muscular weakness of 
both lower extremities, moderate hyper- 
esthesia of the skin with no definite level, 
diminished plantar, patellar, Achilles and 
triceps reflexes 

The patient was admitted to the Cleve- 
land Clinic Hospital with a diagnosis of 
toxic neuritis, carious teeth, and chronic 
tonsillitis Further questioning of the pa- 
tient brought out the fact that she had been 
using a depilatory cream, “Koremlu”, ap- 
plying it twice a day We felt justified, 
therefore, in making a diagnosis of periphe- 
ral neuritis, due to the toxic effects of 
thallium absorbed from the depilatory cream 


Treatment 

During her stay in the hospital, the pa- 
tient was put at absolute bed rest and ex- 
ternal heat was applied to the lower ex- 
tremities Passive motion and massage were 
instituted She was also given an alkaline 
diuretic The six diseased teeth and the 
tonsils were removed On April 8, 1931, the 
patient was discharged somewhat improved 
On April 29 she reported that all pains 
had disappeared with the exception of some 
discomfort in the legs when fatigued There 
was still a sensation of numbness in all the 
toes Fatigue was marked, but there w'as 
good power in the dorsi-flexors 
The latest report from the patient was 
on July 22 when she stated that she was 
free from pain except for a slight prickling 



face 


Fig 1 Harked alopecia after using “Koremlu Crcun" lo' 
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sensation or partial numbness after walk- 
ing rapidly or great distances For a month 
past she had noticed that her hair had been 
falling out. 

Cash II 


A woman, 28 years of age, was admitted 
to the Cleveland Clinic Hospital on April 
21, 1931, complaining of aching pain in the 
thighs and legs, impairment of sensation in 
legs, arms, feet and hands, abdominal 
cramps not associated with nausea or 
vomiting, generalized weakness, inability to 
walk, loss of cranial, axillary and pubic 
hair, speech impairment, menstrual irregu- 
larity, restlessness, irritability and in- 
somnia 

The patient was well until three and one- 
half months previous to her admission to 
the hospital The symptoms were noticed 
from two to three weeks after she had 
started using "Koremlu" cream for the re- 
moval of hair from the face This cream 
was purchased from a department store m 
Akron, Ohio, at a cost of $1000 for a small 
jar The patient had been applying the 
cream once a day until she came to the 
hospital 


The first symptom noticed was the acl 
mg pain in the legs, especially m the cal 
muscles After about a month she notice 
that she was losing the power of her leg 
which became complete three weeks prev 
ous to her admission to the Clinic Fo! 
lowing this, abdominal cramps developei 
which gradually increased m severitj 
There was no nausea, vomiting or diarrhe 
on taking of food About six weeks afte 
she started using the cream, her crania 
pubic and axillary hair began to fall oe 
until almost complete alopecia resulted Th 
hair on the face was not affected Gen 
erahzed weakness gradually developed m 
eluding impairment of sensation m the Ices 
arms, hands, and feet, the menstrual flov 
became very scant, the patient became rest 
less and could not sleep She had lost abou 
nve pounds 

The significant findings m the physica 
examination were as follows The skin wa^ 
rather dry and smooth , there was very httl. 
hair on the arms or legs and the loss o 
cranial hair was marked, the scalp was dn 


pulled out The eyebrows shoued loss and 
what remained ucrc easilj pulled out. The 
tongue was coaled and rather dry. The 
tonsils winch w'cre of moderate size con- 
tained debris and some infectious material. 
The abdomen was slightlj lender just be- 
low and to the left of the umbilicus but 
no masses were found and tlicrc W'as no 
rigiditj 

Marked tenderness w’as present over the 
posterior aspect of the thighs, and over the 
anterior and lateral portions of the legs, 
there was suggestive impairment of sensa- 
tion over the inner aspect of the right leg, 
the muscles, especially of the thighs and 
legs, were flabby The patellar and biceps 
reflexes w'cre fairlj active and equal, there 
W'as some numbness and tingling in the legs, 
feet and hands Loss of motor power in 
tlic legs and arms was noted and the pa- 
tient could stand for a few' minutes only 
Dental examination revealed no devitalized 
teeth and no evidence of periapical infec- 
tion; there were two extensive restorations, 
and the patient was advised to have these 
teeth tested for vitalitj', and to have them 
extracted if necessary 
Neurological examination revealed un- 
paired gait, toe drop, bilateral partial pa- 
ra ysis of the low'er extremities , bilateral 
atrophy and hypotonicity of the lower ex- 
tr^ities, paresthesias of the legs and hands 
and impairment of sensation of the legs 
e patients voice was husky and she w'as 
mentally depressed 

About a W'eek before her admission to the 
hospital the patient refused to have an ex- 
P oratory laparotomy in order to determine 
e cause of the abdominal cramps 


The patient was given 3500 cc of fluid 
over a twenty-four hour period Sedatives 
were administered as indicated for pain or 
insomnia A cradle was placed over the 
ower extremities to protect them from the 
^ clothes, and the soles 

? were supported to overcome the 

Calcium chloride was adminis- 
red intravenously m doses of 20 c c of a 
^ solution every second day. 

Injections, the symptoms became 
e an this treatment was discontinued 
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Heat, light and massage were applied to 
the lower extremities 
When the patient was discharged after 
twenty days, her condition was slightly im- 
proved The hair was still falling out but 
the pain m the extremities was less severe 
and the abdominal cramps were not so con- 
stant The patient was less restless and 
slept better She was still unable to walk, 
however, and the leg muscles showed in- 
creasing wasting Bilateral toe drop and 
positive Babmski were still present and the 
reflexes were still diminished Numbness 
and tingling w'ere still present in the hands 
and feet The general condition of the pa- 
tient was somewhat improved, how'ever, and 
she was less depressed 
A report from the patient’s physician on 
July 7 stated that she had shown slight im- 
provement since her return home but was 
still confined to her bed and unable to walk 
Pam was still present in the legs but the 
abdominal cramps had disappeared The 
leg muscles showed a moderate degree of 
wasting The cranial hair had begun to 
grow and was about one and one-half inches 
long The patient was receiving massage 


and passive motion of the legs dailj She 
still required sedatives occasional^ 

Case III 

A woman, 27 years of age, came to the 
Clinic on July 8, 1931, complaining of pains 
in the legs The pain began about August 
30, 1930, three w’eeks after she began using 
“Koremlu Cream” for the remo\al of hair 
from the face In spite of the fact that 
the pain became w'orse as the patient con- 
tinued to use the depilatorj% she did not 
and had not to date connected the use of 
the cream with the pains, which she de- 
scribed as being dull and aching and made 
W'orse by motion After two months the 
pain became so severe and constant that she 
was confined to bed Her familj doctor 
could not find the cause of the trouble and 
his treatment gave no relief He finallj sent 
her to a hospital in Pittsburgh, where a 
thorough study w'as made of the case Just 
before going to the hospital, she began hav- 
ing cramplike pam m the abdomen A 
gastro-mtestinal senes w’as done but no 
pathological condition was demonstrated 
\\niile m the hospital she stopped using the 



Fig 2 Foot drop and muscuhr atroplii of lower cxtrcinil.c-, in thalliun iv >• 
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cream and at the end of three weeks she 
felt somewhat improved and was dis- 
charged After she returned home she began 
using the cream again and the pain in the 
legs and abdomen returned Associated with 
the pains at this time ivas a marked sensi- 
tiveness of the feet, which prevented walk- 
ing 

After trying various treatments for two 
montiis she decided to go to Hot Springs, 
Arkansas, to take the baths A few dajs 
after arriving there she finished her second 
jar of “Koremlu Cream” and was unable 
to buy any at Hot Springs She took a 
series of baths and her health began to im- 
prove She remained at the Springs for about 
four weeks At the end of that time, nearly 
all the pain was gone and she was able to 
walk without any discomfort The patient 
returned home and enjoyed freedom from 
pain for two months, during which time she 
was not using the cream A short time later 
she bought another jar and began using it 
each night, and continued to use it up to 
the time of her admission to the Clinic 
About three weeks later, the pain in the 


legs, and sensitiveness in the feet and the 
cramps in the abdomen returned The pa- 
tient mentioned to several doctors that she 
was using “Koremlu Cream" but tlicy all as- 
sured her that this could not be the cause 
of her trouble She had had no loss of 
cranial, axillary or pubic hair 

Examination at the Clinic showed a well 
nourished woman, not actually ill The onlj 
positixc physical findings were atrophy of 
the left calf and thigh, to the extent of about 
one and one-half inches, and tenderness 
along the course of the nenes of the legs 
No attempt was made to isolate thallium 
from the urine 

In view' of the fact that the pain first 
occurred shortly after the patient started 
using the “Koremlu Cream" and because 
the pain disappeared when on tw'O occasions 
she discontinued the use of the depilatory^ 
we felt that we w'ere justified in making 
a diagnosis of chronic thallium poisoning 
The patient was advised to discontinue the 
use of the cream and to have light massage 
and light treatment for the legs 
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Newer Aspects in Paradentosis (Pyorrhea) 

By Hermann Becks, MD, DDS, S’oj/ Pjancisco, Calif ojuia 


O UR conceptions of the true an- 
atomic conditions in the region 
of the tooth supporting tissues 
or “paradentium” (Weski) have re- 
cently undergone a definite change 
through the work of contemporary 
histologists and clinicians (Boenheim, 
Citron, Gottlieb, Haupl, Lang, Loos 
Weinmann, Weski) 

This change in our ideas brought 
about a renewed interest in the etiologic 
and pathogenetic questions in paraden- 
tosis in all countries Today after 
twelve years have elapsed there are 
still questions of fundamental impor- 
tance which are under debate, the solu- 
tion of which may not be reached in 
any short space of time. These are 
mainly histologic details which, how- 
ever, are of immense importance to the 
practicing dentist ; these he must know 
in order to be able to understand the 
etiology, pathogenesis, and therapy of 
the disease Before these new' concep- 
tions can be adopted it will be neces- 
sar}' to throw' overboard many anti- 
quated theories, otherwise we will 
become involved in a maze of com- 
plicated ideas, from w'hich it will be 
very difficult to extricate oursehes 
One of the greatest advances in the 
last few' years m this particular field 

^Presented at the San Francisco ircctiniy 
of the AnKncan College of Ph>s>cnn>! 
April S, 1932 


has been m the new' terminology whicli 
w'as decided upon by vote of the Eighth 
International Dental Congress, at 
Pans, in August, 1931 I refer to the 
term “paradentosis”, ivhich replaces 
the old term “pyorrhea” 

A classification has been adopted 
which includes all know'n types of the 
disease formerly called “alveolar 
pyorrhea”, “periodontoclasia’ , etc It 
groups all cases according to their 
clinical symptoms The designations, 
as such, have been chosen to point to 
the pathogenesis of the disease 

Classification 

1 Marginal suppurative gingivitis 
Local manifestations 

Superficial inflammation w ith 
discharge of pus at the gingnal 
margin 
Calculus 

No distinct pocket formation 

2 Paradentosis 

a. Profound simple paradcntitis 
Local manifestations 
Deep pocket 
Pus 

No loosening of the teeth 
b Diffuse dystrophy 
Local manifestation*: 

Irregular alropln 
INfigTation or loo'cning of 
teeth 
No pus 
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c Complicated dysti opine para- 
dentitis 

Local manifestations . 

Deep pocket 
Pus 

Eventual loosening of teeth 
or migration or both 
The final phase of a, b, and c, is • 
Loosening of teeth, deep pock- 
ets, pus 

3 Alveolar atrophy 

a Pre-senile atrophy (atrophia 
praecox) 

Local manifestations 
Early recession of the gin- 
gival margin 

Horizontal atrophy of bone 
b Senile atrophy 
Local manifestations 
The same as under “a”, but 
at an advanced age 
It IS of especial importance to ob- 
serve that in this classification the 
marginal suppurative gingivitis, which 
was formerly designated as “pyorrhea”, 
has been separated from the large 
group of paradentosis This has been 
done because such a marginal suppura- 
tive gingivitis with a slight discharge 
of pus exists over a period of years 
without developing into a paradentosis ; 
1 e , without involving the deeper parts 
of the paradentium Of course this 
condition may suddenly become an 
ulcerative type of gingivitis or para- 
dentitis, which in the course of time 
involves the bone and leads to the 
clinical picture of paradentosis 

On the other hand the alveolar 
atrophy has also been separated from 
paradentosis because it represents a 
*5pecial group of diseases 
Paradentosis itself is subdivided in- 
to three mam groups, which include all 


types of this disease of the paraden- 
tium known at the pi esent time. How- 
ever, It may be emphasized that this 
classification is only tentative and has 
been adopted in order that practition- 
ers of medicine and dentistry, as well 
as research workers, may be provided 
with a uniform working basis. Doubt- 
less, It would be easier for the practi- 
tioner if a classification could be made 
which includes the etiological factors, 
1 e , if we could speak of a diabetic 
paradentosis, of a scorbutic or an 
arthritic paradentosis However, our 
research has not piogressed that far as 
yet 

There is a very definite conception 
of the disease connected with this new 
designation, which means more than 
just “pyorrhea”, which is defined as 
“pus discharge from the gum poclcet” 
We must tiy more than ever to forget 
the symptom of pus in establishing the 
diagnosis, since this does not indicate 
the condition of the tissues Our ob- 
servations should be directed, toward 
the morphological and clinical changes 
to be treated and heie we must be in- 
terested first in the factors which have 
led to these changes in the paraden- 
tium 

The paradentosis problem is a part 
of a constitutional problem The in- 
dividual disposition forms the nucleus 
of the susceptibility to paradentosis, 
which on the one side occurs as a re- 
sult of systemic disease and on the 
other on the same basis as the disease 
Itself We speak of endogenous 
factors in collusion with well known 
exogenous factors, by means of which 
the paradentosis has gained a foothold 
At the present time we have very little 
saentific information about these en- 
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dogenous factors, which influence the 
occurrence of paradentosis 

In the etiology we differentiate to- 
day between two fundamental forms 
of paradentosis First, that which is 
characterized by an inflammatory dis- 
appearance of marginal tissue, and 
second, one with a generalized tissue 
destruction Although we have gained 
a vast amount of knowledge concern- 
ing the first type in etiologic and histo- 
pathogenic respects, there still exists a 
great hiatus in our knowledge of the 
etiology of the genuine type, which 
seems to be based on an abnormal con- 
dition in bone apposition and resorp- 
tion , 1 e , a lack of stability in bone 
metabolism (Loos, Weski) Several 
times Loos has expressed the opinion 
that this form of paradentosis, which 
IS based on the instability of the bone 
metabolism, occurs as a result of an 
osteopathy with an endocrine genesis 
We have not advanced beyond this 
point as yet and only recently in our 
laboratory at Hooper Foundation we 
were able to furnish for the first time 
the scientific proof of this theory by 
means of diet experiments in animals 
We will omit from the following 
discussion the marginal suppurative 
gingivitis, which is caused essentially 
by exogenous or local factors and con- 
cern ourselves onl)*^ with that form of 
paradentosis which cannot be explained 
b)' local irritation only and must, there- 
fore, fall in the field of investigation 
of the general system We do not 
know definitely whether or not a 
special constitution of the capillary 
S 3 ^stem of the paradentium or of the 
osseous s}stem (Loos) brings about a 
susceptibility to the disease How- 
ever, we may accept this as an Inpoth- 


esis At the present time, in all 
countries, workers are fevenshly active 
in the endeavor to establish a relation 
between paradentosis and diseases of 
metabolism, diseases of the blood form- 
ing organs, hormonal disturbances, 
and disturbances of the vegetatne 
nervous system Even though they 
have not become pathognomonic for 
paradentosis as yet, all investigations 
and examinations in this direction are 
extremely important for paradentosis 
as a medical problem 

If we start with the supposition, as 
already mentioned, that the osseous 
part of the paradentium pnmanly 
gives a constitutional basis for para- 
dentosis or that through other endoge- 
nous factors the alveolar process 
undergoes changes which lead to the 
typical atrophic and dystrophic symp- 
toms, an especially interesting field of 
investigation is that of calcium metabo- 
lism 

In the year 1929, 1 reported that the 
electiolytic content of the sain a m pa- 
tients suffering from the so-called 
diffuse atrophy deviated from the 
normal Tins was of importance be- 
cause no studies in mineral metabolism 
had as >et been made At that time 
I reported that in the saliva of sc\en- 
teen cases of diffuse atroph} of the 
alveolar process the iioiassium and 
sodium contents were increased and the 
calcium and phosphonis contents were 
decreased as much as 25 per cent At 
the same time a publication of Citron 
appeared co\cring the examination of 
serum calcium in patients vith pira- 
dentosis and a few others alone: thi’* 
same line followed (Kau-'Chansky. 
Herr, Weinmann, Fecks) Citron ex- 
amined ei£iht\ -seven ca*-cs of pin- 
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dentosis, which had not been classified 
exactly, for serum calcium and potas- 
sium He also examined the basal 
metabolism, the specific dynamic action 
of foods, and microscopically the 
capillaries of the gum tissue In these 
patients all laboratory findings showed 
some metabolic disturbance Citron 
related these disturbances to a primary 
dysfunction of the glands of internal 
secretion He classified them as thy- 
roid, parathyroid, ovarian, and pitui- 
tary types of paradeiitosis and believed 
that they were a symptom of a general 
systemic disease In these eighty- 
seven cases he found that the serum 
calcium value was between 8 and 9 mg. 
per cent in three cases, between 10 and 
12 mg per cent in seventy-three cases, 
and between 13 and 17 mg per cent in 
eleven cases This means that in the 
majority of cases suffering from 
paradentosis, the serum calcium con- 
tent was increased. 

Wemmann, one of the most enthusi- 
astic supporters of the so-called diffuse 
atrophy as an independent disease, 
which IS designated in the new classifi- 
cation as diffuse dystrophic type of 
paradentosis, found approximately the 
same percentages , while Herz found 
normal calcium values in most of his 
cases Kauschanksy found calcium 
values above 11 mg per cent in 35 per 
cent of his cases (he examined 135 pa- 
tients with “alveolar pyorrhea”) 

The weakest point in these publica- 
tions is that the cases of “alve- 
olar pyorrhea” were not classified 
Frequently m scientific publications we 
find the same confusion that is prev- 
alent among practitioners , i e , a lack 
of the exact details of d/agnosis 
W eininann is the only one who made 


examinations exclusively of cases with 
diffuse dystiophic paradentosis, while 
a mixed matciial uas used by other 
investigatoi s, which may be composed 
to a large extent of cases of simple 
gingivitis, designated today as marginal 
suppurative gingivitis, and naturally in 
these cases we cannot expect to find 
any change m calcium metabolism 
The conclusions which uere drawn 
fiom these findings are, therefore, 
uithoiit ^alue 

The cases of paradentosis which I 
have examined within the last year 
have been grouped according to the 
new classification Onlv cases of the 
diffuse dystrophic type were examined ; 
1 e , cases of Gottlieb’s diffuse atrophy. 
These were cases which roentgenologi- 
cally showed extreme resorption of the 
alveolar process The patients were 
young adults between the ages of 
twenty and thirty-five years The re- 
sorption was too far advanced to be 
accounted for by the age of the patient 
and the degree of inflammation pres- 
ent There existed a tendency to mi- 
gration and slight loosening with pock- 
et formation 

The maj’ority of cases — there were 
only a very few exceptions — showed 
an increase of the amount of sertivi 
calcium, 1 e , we confirmed the state- 
ments of Citron, Wemmann. and 
Kauschansky The serum calcium 
values reached as high as 1815 mg 
per cent The cause of this increase 
in the amount of serum calcium is still 
problematic Cition believes that the 
hypercalcemia must be traced to an in- 
creased function of the parathyroids 
He bases his conception on the fact 
that an elimination of the parathyroid 
function leads to an increase of 
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potassium and to a decrease of the cal- 
cium in the blood while the reverse con- 
dition would mean an over-function of 
the gland Expeiimentally this has 
been proven by the administration of 
large doses of Colhp’s parathormone 

The potassium-calcium quotient of 
normal cases gives a practical index 
which can be used in determining an 
unbalanced condition If the normal 
potassium content is about 20 mg per 
cent and the normal calcium value lies 
between 9 and 11 mg per cent, the 
potassium-calcium quotient is about 
16 to 20 

In the thirty-seven examinations of 
Wanmann, in which he found hyper- 
calcemia twenty-seven times, the 
potassium-calcium quotient was below 
normal only eight times, while it was 
above seven times This vacillation of 
the quotient, of couise, does not allow 
any conclusions concerning the parti- 
cipation of the parathyroids in this 
process Weinmann even expresses 
doubt that the increase in serum cal- 
cium may be traced back to a mobiliza- 
tion of calcium salts from the bone 

In our examinations, we found that 
the serum potassium value was just as 
frequently increased as decreased 
Hoivevct , the stnkiug fact was e^tah- 
hshed that m the hventy-four cases er- 
ammed, eleven cases shozeed a low, 
four a high, and nine a not mal potas- 
snnn-calcttnn quotient This seems to 
show that the increase in blood serum 
calcium parallels a relatively low potas- 
sium value, which led in the majority 
of cases to the low potassnini-calciuni 
quotient On the other hand a rela- 
tion to an endocrine disturbance seemed 
to exist in our cases, which is in con- 
tiasi to the findings of Weinmann 


The porotic jaw^s which we observe 
so very frequently in roentgenograms 
suggest that a disturbance in the bal- 
ance of bone apposition and resorption 
may be present Whether this dis- 
turbance is produced by the endocrine 
system, by a deficient diet, or consti- 
tutional anomalies is rather a second- 
ary question First, it must be pioien 
scientifically that such a disturbance 
really exists and for this purpose the 
calcium analyses of the blood seium 
alone are of no value whatsoever As 
already shown, they can be used in 
connection wnth potassium analyses 
and may help explain the participation 
of the endocrine system How'e^er, m 
order to be able to draw' conclusions 
concerning the participation of the 
osseous system we must consider other 
factors Of these I might mention the 
phosphorus metabolism in its relation 
to calcium metabolism, furthei, the 
carbon dioxide capacity of blood, the 
basal metabolism, and the specific 
dynamic action of proteins 
From the investigations of Dr E 
V McCollum and his co-workers, wc 
know that the growth of the osseous 
system depends on the i itamin D con- 
tent of tlie food and the correct cal- 
cium-phosphorus ratio If this !<; 
undisturbed, le. no lelatnc cxcc'ss of 
one 01 the other, a comparatneh small 
amount of iitamm D is sufficient to 
guarantee good calcification of tin, 
osseous system How tier, if there is 
an excess of one or the other, snnl) 
quantities of Mtamiii D do not stifi.tc 
to preient scicrc disturb mccs of cal- 
cification In other woids if tlu c.al- 
ciuiu-phosphonis i.Uio !'> disturb'd m 
abundance of \itamin D must bt. I'u.t.i 
m order to cnmpensnn for the i". 
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balanced ratio Otherwise the typical 
picture of iickets results. 

If we consider in this connection the 
osseous system of an adult for some 
time on an unbalanced diet, which for 
instance did not contain calcium enough 
in, proportion to phosphorus, osteo- 
porotic changes develop which mani- 
fest themselves m the jaws by a de- 
struction of the trabeculae and an 
enlargement of the marrow spaces. 
The same osteoporotic changes of the 
alveolar process are found if a grow- 
ing dog is fed with a basal diet and a 
normal salt mixture, but without the 
addition of cod liver oil (vitamin D) 
Roentgenograms show the jaws of such 
animals to be less dense than those of 
animals receiving sufficient vitamin D 
If we omit a large part of the cal- 
cium in the diet, as well as vitamin D, 
the typical picture of diffuse dysfi oph- 
ic paradentosis develops instead of an 
osteoporosis We find typical hori- 
zontal and vertical types of atrophy, 
as well as periodontal dystrophy 
These lead clinically to a loosening of 
the teeth with a tendency to migration, 
which is especially marked in the 
region of the anteriors 
The calcium metabolism, therefore, 
bears a very close relation to the 
vitamin D content of the food On the 
other hand, we know that the calcium 
metabolism is regulated and controlled 
by the endocrine system, especially by 
the parathyroids According to our 
experiments, vitamin D represents in 
a certain way a mediator between the 
calcium metabolism and the endocrine 
system If the osseous system in these 
cases of paradentosis is pnmarily in- 
volved to a certain extent— which we 
must believe from our experiments— 


the question aiiscs m what way 
the calcium-phosphorus metabolism is 
changed. 

In our blood sn uin analyses of pa- 
tients suffering from diffuse dystrophic 
paradentosis we found an ina eased 
amount of calcium, as already men- 
tioned The inorganic phosphorus con- 
tent is decreased in 50 per cent of the 
cases and in others it is normal. The 
calcium-phosphorus quotient, which 
lies foi normal serum between 2 4 and 
3 0, IS increased m about 50 per cent 
(of the 25 cases examined). 

The e.\anunatwn of the saliva re- 
vealed in about 90 per cent of these 
cases a decreased calcium amount with 
normal or slightly increased phospho- 
rus values This results in a low cal- 
cium-phosphorus quotient , this is 
exactly the reverse of what we found 
in the blood We see, therefore, that 
we are dealing with a definite disturb- 
ance in the potassium-calcium and the 
calcium-phosphorus quotient in these 
cases of paradentosis 

Clinically we observe that bone sub- 
stance is being lost and biochemically 
we find a hypercalcemia with a fre- 
quent relative or absolute lack of phos- 
phorus in the blood serum 

In the mixed resting saliva, how- 
ever, we find a hypocalcemia and a 
normal or relatively high phosphorus 
content 

These findings have earned us one 
step further in the recognition of these 
types of paradentosis They may be 
interpreted to mean that either an en- 
docrine disturbance, perhaps pluri- 
glandular disturbances, a deficient diet, 
infectious disease, or other metabolic 
diseases mobilize calcium salts from 
the bone and perhaps from the teeth, 
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which leads to an increase in the 
amount of calcium in blood serum 
This increase of serum calaum in 
most of the cases is not accompanied 
by an increase of the blood phosphorus 
resulting in a relatively high calaum- 
phosphorus quotient and a low potas- 
sium-calcium quotient Since we find 
in the mixed saliva of these patients 
a low calcium content with a relatively 
high phosphorus content, which is ex- 
actly the opposite of what we find in 
the blood, Ave must trace this to the 
factors influencing the secretion or ex- 
cretion processes in hypercalcemia 
This shifting in the calcium-phos- 
phorus quotient encourages me to de- 
fine more precisely that type of 
paradentosis with Avhich the medical 


and dental professions are so often 
confronted The diffuse dysti opine 
pat adentosis is characterized clinically 
by a primary bone disturbance on the 
basis of an osteopathy Avith a tendency 
of the teeth to migration and loosen- 
ing without inflammatory symptoms 
This osteopathy is so slight that no 
clinical manifestations of disturbance 
of the general osseous s)^stem are to 
be found The biochemical aspect is 
characterized by a high calcium-phos- 
phorus ratio of the blood serum The 
total serum calcium amount is in- 
creased Avith a relative or absolute lack 
of inorganic phosphorus The potas- 
sium-calaum ratio of blood serum is 
frequently found below normal 
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T he patient concerned in this re- 
port was a man 70 years of age 
who presented an unusual com- 
bination of clinical and pathological 
findings The diagnosis of Hodgkin’s 
disease was based entirely on the 
microscopic changes and was not sus- 
pected during life or from the gross 
findings at autopsy The outstanding 
features of the case were inflammatory 
lesions of the lungs and spleen and the 
isolation of a pathogenic strain of 
monilia The unusual lung lesions were 
found microscopically to be nodules of 
organizing pneumonia through which 
numerous large cells of the “Dorothy 
Reed” type were distributed, and 
which we interpreted as having been 
attracted to the site by the irritating 
influences of the monilia There were 
several other unusual circumstances 
not commonly associated with Hodg- 
kin’s disease such as the age of the 
patient, the atypical blood picture, the 
absence of enlarged glands and the un- 
usually high fluctuations of the tem- 
perature 
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Research Laboratory and the Allegheny 
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Case Report 

Abstiact of Cluneal History 
Fust Admission 

Mr W A N , aged 70 years, a farmer, 
was admitted to the service of Dr Lloyd 
W Johnson on August 15, 1928 There 
was no family history of neoplasms and the 
patient's habits were of the best He was 
an active farmer, working from twelve to 
fourteen hours daily until one week before 
his first admission and then complained 
chiefly of chronic arthritis 
He was admitted for chills, fever and 
arthritis No satisfactory diagnosis was 
made and he ^vas discharged in two weeks, 
much improved All examinations were neg- 
ative There were no enlarged glands 

Second Admission 

He returned October 2, 1928, with chills 
and fever, pain m gall-bladder region and 
arthritis The fever alternated with chills 
and^the temperature rose daily to 101“ or 
103°, the pulse going to 110 or more 
Toward the last the daily temperature curve 
was typical of septicemia 
Physical examination showed pyorrhea, a 
heavy coating of tongue, and slight jaundice 
The glands still were not enlarged Six 
weeks before death the patient began to 
cough Crackling rales were present in the 
lungs Ten days before death a definite 
bronchopneumonia developed The pain m 
upper abdomen was almost unbearable 
The patient died December 14, 1928 
The treatment throughout was sympto- 
matic Several blood transfusions were 
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made Potassium iodide was given for four 
weeks without improvement 

Blood examination on the second adnus- 
sion (10-2-28) showed red blood cells, 
3,170,000, white bloods cells, 11,000, hemo- 
globin, 80%, Sahh, polymorphonuclears, 
75%, lymphoc 3 ^es, 22%, large mononu- 
clears, 3% 

The hnal blood examination, made on 
12-5-28, gave red blood cells, 2,900,000, 
white blood cells, 14,500, hemoglobin, 64%, 
polymorphonuclears, 86 5% , lymphocytes, 
9% , large mononuclears, 4 5% , eosinophiles, 
0, in 200 cells 

The urine was negative The icterus m- 


dex, 36 units bilirubin The Widal test, 
B abortus and B tularcnse agglutinations 
were negative The Wassermann and Kahn 
tests were negative. The sputum •was nega- 
tive for tubercle bacilli 
The X-ray verified the arthritis and dif- 
fuse infiltration of the lungs 
Clinical Diagnoses Chronic cholecj'stitis , 
arthritis , septicemia due to undetermined 
cause, icterus, terminal bronchopneumonia 
and mj'ocarditis 

Abstract of Protocol 
The body was that of an emaciated male 
170 cm in length The skin and sclera: 



Fig 1 
near base 


Left lung showing Hodgkin's di^cisc nodulc< nnd c1imi‘e orprun-" p c ■- = 
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were distinctly yellow All of the upper 
teeth and several of the lower ones were 
absent Those remaining were m poor con- 
dition The tongue was heavily furred 
There were no skm lesions and no super- 
ficial glandular enlargements 

Pericardium The pericardial sac con- 
tained 100 cc of bloody fluid A firm band 
of adhesions connected the apex of the heart 
to the parietal pericardium, and there was 
an area of acute fibrinous exudate on tlie 
epicardium 

Heart Weight 490 Gm The cavities 
and valvular orifices were negative , the 
coronary arteries were sclerosed , one branch 
of the left coronary being completely oblit- 
erated The myocardium was white and 
fibrous 

Left Lung Weight, 355 Gm The upper 
lobe was not remarkable In the lower lobe 


there were two kinds of nodules, var>ing in 
si7e up to a diameter of 2 cm Two of 
the larger ones appeared to be calcified tu- 
bercles The other nodules were numerous 
and had no distinct borders Some were 
firm, white and tinged w'lth red Others 
were hard, white, and had excavated centers 
containing a thick creamy exudate The 
lung tissue between the nodules was drj', air 
containing, and appeared normal The bron- 
chi were moist, reddened and some con- 
tained muco-pus The peribronchial lymph 
nodes w'cre enlarged to about 2 5 cm in 
diameter, were grajish w'lnte ni color, and 
resembled nodes infiltrated by tumor growth 
Right Lung Weight, 510 Gm Nodules 
similar to those m the left lung were pres- 
ent m all three lobes. In the lower lobe 
was a small area of diffuse consolidation 
5 b> 3 by 2 cm , and scattered areas of 
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Oil 



Fig 2 Smear from actne culture of 
immersion 


monilia, showing mycelial and budding forms 
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bronchopneumonia There were also col- 
lapse of the posterior portion of the upper 
lobe and compensatory emphysema of the 
apex The bronchi and nodes resembled 
those of the left lung 
Gastrointestinal tract There was an 
acute inflammation of the duodenum and 
edema of the papilla of Vater The rest 
of the gastrointestinal tract was negative 
Liver Weight, 1590 Gm In general 
the liver presented the picture of chronic 
passive congestion with moderate bile stasis 
There were three firm white irregular nod- 
ules with sharply scalloped borders and red- 
dened margins The largest was 2 cm. in 
diameter and had a cartilage-like center 
The gall bladder ivas distended with thick, 
stick}’-, mucoid, reddish-green bile The mu- 
cosa was injected, edematous and inflamed 
No stones were present 
Spleen Weight, 295 Gm It measured 


17 by 9 by 4 5 cm The capsule was thin 
and tightly stretched Pale blotches were 
apparent beneath it On section the pulp 
was a deep, purple color with manj creamy 
white spots 

Kidneys Both kidneys presented the pic- 
ture of chronic arteriosclerotic nephritis 
with retention cysts The right contained a 
healing infarct near the upper pole 
The mesenteric and retroperitoneal nodes 
were somewhat enlarged, white, firm, and 
infiltrated 

The pancreas, adrenals, prostate, bladder, 
and testes were negative 
The head was reserved The joints were 
not opened 

Ptmcipal Dtagiiom General granuloma- 
tosis of uncertain cause 
Addihonal Diagnoses Acute fibrinous 
pericarditis with effusion, old pericarditis 
with adhesions, healed infarct of m 30 cardi- 



Fic 3 Smear made from a mixture of iiiomha and hlood The mc'itha ul c ii.- 1 1'* 
clear stains The preparation Miow-i the difiiculti of diffcrcntntion l^clwmi she i ’>i nd 
spores and the nude, of the leukocite^ The resemblance made the dcr.o^ninit , * of ♦ - 
niha in tissues particularh difncult 
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um, collapse of right lung with compensa- 
tory emphysema , chronic adhesive plcuritis , 
healed tuberculosis , multiple infarcts of 
spleen with enlargement, chronic passi\c 
congestion of liver, chronic cholecystitis and 
cholangitis, chronic nephritis, adenomatous 
hjperplasia of the prostate, general icterus, 
enlargement of joints 

Post Moitem Bacteriological Rcpoit 
Cultures were made at autopsy from the 
heart blood, pericardial fluid, bile, spleen, 
lungs and peribronchial nodes All cultures 
yielded a heavy growth of B coh Large 
organisms, apparently mycelial forms of a 
fungus, could be seen in the cultures from 
heart blood, spleen, pericardium and peri- 
bronchial lymph nodes After two weeks’ 
incubation the colon bacilli died out and the 
fungus which proved to be a strain of 
monilia was isolated m pure cultures 

The monilia colonies were white and glis- 


tening When less than 24 hours old short 
arboreal processes extended from tlic colon}. 
On micioscopic examination •these processes 
consisted of branching myceha with oval 
spores foiming at the ends and nodes 
Smcais of oldct colonics revealed only 
spores with occasionally a shadow} or skel- 
etal remnant of a mycelium All forms 
were Gram positn e and showed no structural 
features except an irregular concentration of 
the nuclear material in some of the spores 
In broth this organism grew with slight 
granular turbidity \\hich generally settled 
to the bottom Acid was produced in dex- 
trose and maltose broth Lactose, saccha- 
rose, mannite and salicin w’cre not affected 
It did not give the characteristic }east odor 
m broth or upon potato 
Large doses of culture administered intra- 
venously w'cre fatal for rabbits Subcuta- 
neous inoculation in rabbits and guinea pigs 
produced abscesses 



Fig 4 Photograph to show' monilia m ^ j , ♦ 

above the center of the field These nodule Note the group of moniha just 

hcht grun monilia stood out as red bodies with pyronm and 
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Diagnosis Monilia (species not deter- 
mined) 

Microscopic Findings 

Heart The myocardium showed fibrous 
myocarditis 

Lungs The lung sections showed a dif- 
fuse purulent exudate throughout the bron- 
chi and bronchioles They contained many 
bacteria and some larger irregular forms 
resembling monilia The large cells to be 
described in the nodules were also seen in 
the alveolar walls at some distance from 
the nodules There were a few areas of or- 
ganizmg pneumonia not associated with 
nodules 

Several sections of the lung contained well 
defined nodules, which were discrete, situ- 
ated beneath the pleura The margins were 
sharp and without limiting membranes The 
alveoli in the advancing margins of the 
nodules were filled with fibrinous exudate 
and were often found lying next to normal 


air sacs In the affected areas all struc- 
tures including bronchioles, blood ^ essels and 
alveolar spaces were destrojed bj the granu- 
lomatous process Apparently the reaction 
consisted of a primary fibrinous exudate 
which spread at the borders and organized 
at the centers A typical nodule included 
one or more small bronchioles m which the 
epithelium was partial!} thrown off and 
partially swollen and adherent The bron- 
chial submucosa was infiltrated with an ex- 
udate of polymorphonuclear leucocjtes 
Tow'ard the centers of the nodules, all nor- 
mal landmarks w'ere lost and the mass was 
made up of interlacing strands of fibrin, 
newly formed fibroblasts, fibrils, capillaries, 
infiltrating cells and broken bits of monilia 
The monilia were differentiated w'lth diffi- 
culty They were not acid fast They 
stained blue wuth phloxine-methj lene blue 
and with the Gram-Weigert method In 
both instances they took the fibrin and 



Fig S Photograph of lung showing bronchiole filled witli lnikoc>tCi -."d r.hc-'i * . >^5 
with fibrin undergoing organization 
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nuclear stains and could not be differen- 
tiated with certainty By means of Giemsa's 
stain they could be differentiated from fibrin 
but not from nuclear particles At the sug- 
gestion of Dr Baldwin Lucke, pyronin and 
licht grun were used and a moderate num- 
ber of red staining bodies which were mor- 
phologically monilia were found distributed 
throughout the lung lesions and bronchioles 
The kinds and relative numbers of in- 
flammatory cells in the nodules varied 
considerably from field to field Polymor- 
phonuclear cells were diffusely distributed 
Lymphocytes, plasma cells and large mono- 
nuclear phagocytes were very common and 
were the predominating cells in some areas 
Some of them contained phagocytosed ovoid 
monilia, often two or three to a cell Typi- 
cal phagocytic foreign body giant cells with 
from three to ten or more nuclei were 
numerous and widely distributed The un- 
usual feature was the presence of many 
large cells which appeared to be identical 
with the “Dorothy Reed” cell of Hodgkin’s 
disease These were large cells with pink 
cytoplasm, irregular borders, vacuolated nu- 


clei, which often had multiple nucleoli. 
Some of the cells \vere in mitosis and some 
had more than one nucltus Some of these 
cells resembled nicgakarj ocytes of the bone 
marrow 

Liver In several sections there were por- 
tions of nodules, which were identical with 
those found in Hodgkin’s disease 

Spleen In general the spleen showed 
congestion with areas of red cells The 
white granulomatous areas were essentially 
infarcts, with borders which were not sharp- 
ly defined “Dorothy Reed” cells were num- 
erous in the pulp Golden pigpnent-beanng 
cells and foreign bod> giant cells completed 
the picture 

Kidneys A moderate degree of arterio- 
sclerotic nephritis was present, and one sec- 
tion had an infarct m the later stages of 
healing The sclerosis was of the Moncke- 
berg type 

Lymph Nodes The lymph nodes were 
replaced by fibrous tissue and presented the 
usual picture of Hodgkin’s disease The 
lymph follicles and normal arrangement of 
the nodes were lost In some parts the 
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fibrous bands were wide and made up of 
many collagen fibrils which separated the 
gland into irregular alveolar spaces, filled 
with cells The greatest number of cells 
were lymphocytes with large, deeply stain- 
ing nuclei Among them were many large 
cells with clear protoplasm, large cart wheel- 
like nuclei and one or more large nucleoli 
Mitotic figures in these cells were numerous 
Some were mononuclear and some had two 
or more nuclei There was also a fair num- 
ber of multinucleated giant cells of the for- 
eign body type which presented typical, dark, 
evenly stained nuclei In the peribronchial 
nodes, the giant cells often contained carbon 
pigment, while large cells which resembled 
the "Dorothy Reed” cells did not Spore- 
like momha bodies were found 
The pancreas, aorta, adrenals, and other 
organs showed no lesions attributable to 
momha 

Experimental Lesions 
Animal inoculations were made to 
prove the pathogenicity of the monilia 


The intravenous injection of rabbits 
with pure cultures produced death 
within twenty-four hours No micro- 
scopic studies of this group were made 
Rabbits and guinea pigs were inocu- 
lated subcutaneously and intraperito- 
neally In a week or ten days this 
group showed abscesses at the site of 
inoculation and momha were reco\- 
ered culturally and were demonstrated 
in the sections with pyronm and hcht 
grun stains In animals allowed to live 
for longer periods the abscesses healed 
by becoming surrounded by mononu- 
clear leucocytes of the foam-cell t}pe 
and by encapsulation Finally, foreign 
body granulomas were formed con- 
taining giant cells filled with m3'celial 
bodies and ovoid forms Cultures were 
placed in the nostrils of anesthetized 
guinea pigs and a diffuse bronchitis 



Fig 7 Higher power photograph of lung to diow monomiclnr cell tvjK oi 
in nodtilc. A cell resembling a “Dorotln Reed’ cell is procnt in the nrhi ccitcr i-.r t sc 
top The dark staining masses were at tirst lichcsctl to be momha bu to *1 the b m- . i 'c n 
stain with Unna's paromn and hcht grun. showing tint tlica were fib-ir 
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produced. Several of these animals 
died within two weeks. 

Summary and Discussion of Points 
FOR AND Against Hodgkin’s 
Disease 

A Clinical Findings The clinical 
course indicated some unusual condi- 
tion other than Hodgkin’s disease or 
some overshadowing concuirent infec- 
tion Against Hodgkin’s disease were 
the following points The patient was 
in lus seventy-fiist year which is far 
beyond the average age of Hodgkin’s 
disease Cases have been reported up 
to the age of seventy-six but the usual 
age is between twenty and forty and 
cases over fifty are rare There were 
no superficial glandular enlargements. 
The symptoms and signs pointed to 
cholecystitis, arthritis, both of which 
were present, and to some chronic pro- 
gressive granulomatous lesion in the 
lungs accompanied by chills and fever 
The lung symptoms coincided closely 
with the reports of pulmonary monil- 
iasis in the tropics and particularly 
resembled that condition as described 
by Farrah^ among tea tasters in Cey- 
lon References to the reports of sixty- 
nine instances of pulmonary moniliasis 
m the United States were found in the 
literature since 1915 The fever in 
our case was of the septic type and 
was higher than that usually found in 
Hodgkin’s disease The blood picture 
was atypical A secondary anemia did 
develop in the later stages though the 
continued leukocytosis of about 17,000 
with a relative polymorphonuclear leu- 
kocytosis of 86 5 per cent and an ab- 
sence of eosinophils favored acute in- 
fection The patient was under ob- 
servation for arthritis for six months 


and was in the hospital for the last ten 
weeks of his life where he was seen 
daily by vaiious membeis of the staff, 
all expel lenced m Hodgkin’s disease, 
fuither, unusually complete laboratoiy 
work was done without anyone even 
so much as considering Hodgkin’s dis- 
ease as a possibility. 

B Bade) lal Findings The organ- 
isms recovered aie not known to be 
associated with Hodgldii’s disease. B 
coll and monilia were isolated from the 
lungs, peribronchial lymph nodes and 
blood stream B coh was considered 
to be a secondary invader. Monilia 
were unique as an autopsy finding in 
our experience They resembled M. 
psilosis though they were not consid- 
ered identical There was a heavy fur 
upon the tongue which could have been 
the source of a general terminal dis- 
tribution, though we do not think this 
likely. We found gram-positive struc- 
tures in the lung lesions and in some 
of the bronchioles away from the nod- 
ules which we believed to be monilia 
The monilia were pathogenic for rats, 
guinea pigs and rabbits in which they 
produced chronic abscesses Smears 
and cultures of these abscesses were 
regularly positive for monilia though 
they could be demonstrated only with 
the greatest difficulty in the sections, 
because their morphology, size, and 
staining reactions varied widely We 
considered the monilia the responsible 
ugents for the inflammatory part of 
t e lung lesions, and for the acute le- 
sions in the spleen, but only an acci- 
dental association with Hodgkin’s dis- 
C. Pathologic Findings The pa- 
thologic findings were not characteris- 
tic and were confusing The diagno- 
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SIS of Hodgkin’s disease rested on the 
microscopic changes in the peribron- 
chial nodes and upon the presence of 
“Dorothy Reed” cells in the lesions of 
the other organs In typical Hodg- 
kin’s disease the lungs may escape en- 
tirely, but in this instance the lesions 
of the lungs were the outstanding 
pathological features and included or- 
ganizing pneumonia, acute and chronic 
bronchitis, as well as the nodules In- 
flammatory clianges m the spleen were 
far more acute than typical Hodgkin’s 
nodules The question arose as to 
whether the case was a general mon- 
iliasis, Hodgkin’s disease, or a combi- 
nation of the two 

Sections were sent to several labo- 
ratories and the opinions of various 
pathologists were not wholly in agree- 
ment Two reported “Hodgkin’s sar- 
coma” Three reported Hodgkin’s 
disease with unusual inflammatory reac- 
tions in the lung not typical of Hodg- 
kin’s disease One said that the lymph 
node lesions would probably be diag- 
nosed Hodgkin’s disease in most labo- 
ratories, but that the lung lesions could 
be accounted for on a purely inflam- 
matory basis Another made a diag- 
nosis of Hodgkin’s disease, though he 
qualified the statement in that he had 


seen the same large cells in avian 
tuberculosis and believed them to be 
megakaryocytes One said that the 
large cells were present in a case of 
moniliasis of bone which he had 
studied 

After the demonstration of the mon- 
ilia-like bodies in the lungs and spleen 
by means of the pyronin and licht 
grun stains, we made the final diag- 
nosis as it appears in the title of this 
report 

Conclusion 

A case of early Hodgkin’s disease 
is described which appeared to be sec- 
ondarily infected with a strain of 
pathogenic monilia The reaction in 
the infected areas, as well as the 
Hodgkin’s nodules contained the t}pi- 
cal “Dorothy Reed” cells 

This finding suggested that these 
cells are wandering cells uhich ma} 
respond to inflammatory stimuli out- 
side of the Hodgkin’s nodules, Just as 
other wandering cells and blood ele- 
ments are capable of doing. 
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spotted Fever Immunization: 

Results and Recommendations*'* 

By Noxon Toomey, M D , F A C P , Palmy) a, Mo 


C ONSEQUENT upon a widen- 
ing area of distribution and 
upon the increasing population 
within the areas that have become 
endemically affected, the spotted fever 
of the Rocky Mountains has become 
of enhancing importance as a public 
health problem Of this fact, 

cognisance has been taken by state and 
local health officers, by regional and 
inter-state conferences, by private 
practitioners, and by the increasing co- 
operation of the Federal Government. 
The cooperation of the latter has taken 
the form chiefly of conducting epidemi- 
ologic and ecologic studies in the field, 
of carrying out laboratory investiga- 
tions on the virus, and of the manu- 
facture, in annually increasing quanti- 
ties, of a preventive vaccine of proven, 
and we might add, great value 
The vaccine, as originated by R. R 
Spencer and R R Parker has an im- 
portant place in any control program, 
but IS particularly necessary for use in 
localities where tick control measures 
can not be conducted economically, 
due either to the character of the 
terrain, the sparseness of the popula- 
tion, or the very occasional character 
of the menace from spotted fever 
Where, however, it has been found 
profitable to maintain tick control pro- 
cedures, there is not yet justification 


for diminishing the tick control 
activities because of the recent intro- 
duction of a preventive vaccine 

This paper will be limited to a study 
of the production, distribution, and ef- 
ficacy of the spotted fever vaccine as 
originated by R R Spencer and R R 
Parker, the value of the vaccine as 
compared with other spotted fever con- 
trol measures being given only incident- 
al consideration inasmuch as this aspect 
has lately been elsewhere considered in 
detail by the author."®’- 
The need for a preventive serum or 
vaccine was early apparent in the study 
of possible prophylactic measures 
against spotted fever, as the disease is 
of great economic importance in the 
areas where it is most prevalent; as 
also in areas where it is of (consistent- 
ly ) great virulence P. G Heine- 
mann and J J Moore^®’®^ attacked the 
problem from the aspect of passive im- 
munity They showed that passive 
immunization offered virtually no pros- 
pect for effective prevention or ther- 
apy It was H T Ricketts"'®®’” and 
associates®^’®®, and later Noguchi^*®'^**' 
who conducted the first studies on 
active immunization against spotted 
fever Subsequent studies of related 
nature were reported by Conner’^^''**> 
by BreinF®®, by Kuczynski"®, and by 
Otto^^^ It was not, however, until the 
experiments of R R Spencer and R 


’^Received for publication, March 5, 1932 
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R Parker resulted in the production of 
an attenuated virus, in sufficient con- 
centration, that a practical vaccine be- 
came available This vaccine was 

first released for distribution in 1925 

The Nature of the Vaccine 

The vaccine is the spotted fever 
virus obtained from infected ticks 
("tick virus”) rather than from the 
blood of infected animals ("blood 
virus”) , its virulency is attenuated by 
chemical means It is standardized 
for approximate potency by biologic 
(guinea pig) assay Each dose (2 c c ) 
equals the attenuation of approximate- 
ly 20,000 minimum infectious doses 
for a guinea pig Two such doses at 
five day intervals have constituted the 
standard course, which requires being 
repeated annually 

Although most vaccines are prepared 
by heating the organisms to 56“ C it 
has been found necessary to obtain at- 
tenuation by means of a chemical, as 
the piotective quality of spotted fever 
virus is entirely destroyed at the 
temperature of 56“ C 

ilamifaciiirc of the Vacciuc 

Wild adult ticks, collected in the field, 
are permitted to feed on infected guinea 
pigs after the onset of the feier, placing 
about 75 ticks in a wire gauze capsule 
fastened to each animal After two dais 
of feeding the ticks are rcmoicd and placed 
at room temperature oicr moist sand, where 
thei mav be kept for scieral months Be- 
fore being used for making saccine these 
ticks are again fed, this time on noriinl 
animals, for fi\c or si-«c da\s This second 
feeding produces a tremendous increase m 
the number of minimal infectious doses of 
the iirus per tick For routine piirpoccs 
it IS not nccecsari to determine this do«acc 
bi the graded injections of the Inc tick- 
Mrus su»i>ensions, as was formcrli done 

The parth engorged ticks (male and ic- 
malc) arc now ground in a mcchamcalh 


operated porcelain mortar and pestle with 
fine quartz sand and a small quantity of 
physiological salt solution w'hich contains 
16 per cent phenol and 04 per cent form- 
aim After thorough grinding the whole 
mass IS transferred to a large stock bottle, 
and an additional amount of the salt solu- 
tion and preservative is added until the con- 
centration reaches, but does not exceed, four 
ticks per cubic centimeter After standing 
for 48 hours, during which time tlie pre- 
servatives will precipitate most of the pro- 
tein, an equal volume of physiological salt 
solution is added This dilutes the pre- 
servatives to 08 per cent phenol and 02 
per cent formalin At this stage the ma- 
terial IS kept for seven days at room tempera- 
ture This has been found a sufficient period 
to kill most extraneous organisms, including 
sporebearers 

The suspension is then diluted once more 
by again adding an equal \oIumc of salt 
solution This final dilution will contain 0 4 
per cent phenol, 0 1 per cent formalin, and 
the killed virus equivalent of one tick per 
cubic centimeter The sand, chitin, and pre- 
cipitated protein is now rcmo\cd b> centri- 
fugation and the remaining clear amber- 
colored supernatant fluid is rcad\ for the 
final containers Occasionallj some pre- 
cipitate forms afterwards This can be dis- 
regarded for It docs no harm when injected 
and besides has protects e laliic In fact, 
the discarded hcaii precipitates from potent 
lots may be combined and resuspended in 
sterile salt solution, again cleared b\ centri- 
fugation, and the clear supcniatant fluid <;liU 
found to possess high protects c aaluc \ 
number of such lots ha\c been 'o made and 
used in human a.accm.ation 

Test for Potcnc\ nnrf *ittnht\ Fach lot 
IS tested for pottnev b^ inoculating <i\ 
guinea pigs subcutaneoti<l\ v iih ono enh c 
centimeter each \fter twehc dais ti e ani- 
mals arc giien intrapcritonealls a tc-. do^c 
of one cubic ccntin.ctcr ni j.mma pig M * 
airus Ii four oi the -ix an i.aN i * 
show samptoms o. sjK.ttcd u .cr the latc r 
IS considered '•mtabk lo- Ir n, ,'i <c \ 
arbitrary standard of p *t’ n o, 5 i 
admits the opc’‘ai>'>ji .ii ‘c.r-nl i' ’ r 

1 he p-atei'ci o: at \ 1 1' >■ <>’ \ ^ 

onh app'OMiv itc’s t’ . i 

Stc'ihti te is a’-c I' r 
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with the hj'gienic laboratory procedure for 
biologic products 

Keeping Quality The vaccine is fairly 
stable at ice box and room temperature. Ice 
box preserved vaccine protected guinea pigs 
invariably up to 200 dajs and 6 out of 9 
pigs at 576 to 597 da>s Vaccine kept at 
room temperature protected 8 of 9 pigs up 
to 108 da>s and one-half of 10 pigs at 215 
days, the remainder dying of spotted fever 


Distribution of the Vaccine 


The vaccine is produced solely by 
the U. S Public Health Service at 
Hamilton, Montana It is distributed 


to physicians without charge and it is 
expected that only a nominal charge 
will be made for administering the vac- 
cine Application for the vaccine 
should he made to the Officer in 
Charge, U S. Public Health Service, 
Hamilton, Montana 
Each year there has been an in- 
creasing demand for the vaccine The 


heaviest calls are from Montana, 
Wyoming, Idaho, and Oregon, the last 
named state using the most in 1930 
There is a moderate demand from 
South Dakota, Nebraska, Colorado, 
Nevada, and Washington 
The amounts that have been dis- 


tributed are as follows 

Number 

Year C C of Doses 

1925 372 186 

1926 3,412 1,706 

1927 6,284 3,064* 

1928 6,500 3,250 

1929 16,600 7,786 

1930 32,000 16,000 

1931 64,000 32,000 

*Includes 312 doses at 2 5 c c 


Number 
of Courses 
93 
856 
1,532 
1,625 
3,893 
8,000 
16,000 

per dose 


^Iethod of Administration 

Equally good protection has been ef- 
fected by the subcutaneous, intrave- 
nous, intramuscular, and intraperito- 


neal routes, the latter employed in 
guinea pigs only. Ordinarily the vac- 
cine is administered subcutaneously 
Attempts to vaccinate animals by forc- 
ing them to swallow the vaccine have 
produced immunity in only a few in- 
stances, and failed in the great major- 
ity of cases. 

Reactions 

Less than five per cent of four thou- 
sand persons have complained of con- 
stitutional symptoms These have in- 
cluded malaise, slight fever, nausea, 
and aclnng joints or muscles Protein 
reactions with urticaria and edema have 
occurred in about one per cent of those 
vaccinated, the symptoms usually ap- 
pearing very shortly or within a few 
hours after the injection, but in one 
instance were delayed ten days The 
symptoms last from a few hours to 
several days, but in one man the urti- 
carial rash persisted somewhat for nine 
months, finally disappearing following 
infection with spotted fever. About 
one-half of those who have reacted 
after the first inj'ection do not do so 
on subsequent injections, whereas a 
few react more violently Marked 
collapse occurred in one person who, 
the next day, felt normal except for 
weakness 

Local reactions have mostly been 
inconsequential and limited usually to 
local redness, swelling and itching 
about the site of injection. Swelling 
sometimes extends below the elbow and 
occasionally to the hand Itching, the 
most common complaint, either dis- 
appears or becomes scarcely noticeable 
in persons who have been vaccinated 
several times 

Duration of Immunity 

Lata from the Bitter Root Valley 
test indicate that the duration of pro- 
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tection m the average individual does 
not exceed one tick season The 
period varies in individuals, however, 
and for some may be quite short 
Vaccination annually is therefore de- 
sirable 

While effective immunity does not 
last longer than one year, there is 
evidence that a residual immunity per- 
sists for a much longer time 

PoPUi,ATioNS Immunized 

Immunization has included the vac- 
cination of three accurately controlled 
experimental groups, and a dispersive, 
not accurately controlled distribution of 
the vacane The general distribution, 
not available for accurate comparative 
statistics was as follows 


No of 

In Individuals 

to Jan 1, 
1930 

Montana (excluding 

No of 
Individuals 
to Jan 1,1932 
(Approxi- 
mately) 

Bitter Root Valley 
test group) 
(including test 

401 

2,600 

group) 

Idaho (excluding 

(3,231) 

(7,100) 

test group) 
(including test 

203 

1,400 

group) 

(396) 

(1,593) 

Wyoming 

863 

2,900 

Oregon 

30 

3,300 

Nev'ada 

5 

300 

Colorado 

Utah, Dakotas and 

3 

275 

Nebraska 

2 

275 

Washington and Cali- 



fornia 

0 

250 

General distribution 

1,507 

8,300 

Total distribution 

4,530 

16,000 


The three test or controlled groups 
were the following the U S Public 
Health Service workers (including 
state control emplovees), the Idaho 
Test Group, and the Bitter Root Val- 
ley Test Group The Idaho Test 


Group included 94 persons in 1926 and 
99 in 1927 (none thereafter), a sec- 
ond annual vaccination not being of- 
fered in 1927 to those vaccinated in 
1926 The number of inoculations ad- 
ministered to the Public Health Service 
(including state control) employees is 
included in the following statistics con- 
cerning the Bitter Root Valley Group 
The following table (table I) shows 
the number of individuals who, in each 
year, had received the number of vac- 
cinations and revaccinations as indicat- 
ed by the integers on the course line 


Tablc I 


COURSES 
RECEIVED 1 

2 

3 

4 

5 

6 

7 TOTAL 

1925 

34 






.14 

1926 

624 

30 





654 

1927 

846 

339 

112 




1.296 

1928 

1,469 

430 

141 

11 



2.051 

1929 

2,067 

491 

191 

71 

10 


2,830 

1930 

2,550 

555 

257 

143 

64 

9 

3,578 

1931* 

2,720 

800 

550 

265 

150 

10 

5 4,500 


♦Estimate b> the author, official records 
not 3 et compiled for publication 

Results 

From the results of a two year tc'^t 
(1926 and 1927) made m southern 
Idaho (Snake River Valiev) against 
the mildest t) pe of the disease, and an- 
other test against the most v indent 
tvpe, which has been in progress for 
sev'cii vears in the Bitter Root Valiev, 
the following conclusions arc justified 
— ^that against the milder tvpe<? of in- 
fection the v-accine u«uallj affords full 
or nearly full protection, while against 
the highlv virulent Ivjie the degree of 
protection is usually sufiicicnt to caii'-c 
a marked amelioration of the cii'^tom- 
arv very cevere svmi>tom‘-, and to pre- 
dispose to the rccovcrv of mo'il ca'-t'' 

In southern Idaho infection i*- vtrv 
prevalent among pcr<-o:i< liaii'l!* r 
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sheep on the range, and the test was 
therefore confined to that industry 
During the two seasons of 1926 and 
1927, 193 sheep herders were vaccinat- 
ed, and 364 non-immunes served as 
controls A single case only occurred 
among the vaccinated men (1 in 193). 
This man had refused the second in- 
jection Among the 364 control in- 
dividuals there were 22 cases, or one 
m every 16 55 men 
The Bitter Root Valley case mortal- 
ity for the twelve years, 1917 to 1928, 
was 53 deaths out of 69 cases, a rate 
of 76 81 per cent In six of these 
twelve years the mortality for adults 
was 100 per cent During the peiiod 
of the four years under consideration 
(1925-1929) there were, including the 
non-vaccmsted control group, a total 
of 18 cases with 15 deaths, a case 
mortality rate of 83 3 per cent, among 
the non-vaccinated persons living in 
the Bitter Root Valley 
The results of the test against the 
malignant Bitter Root Valley strain 
yield the following statistics for the 
period 1925 to 1931, inclusive. 


Vaccinated 

Group 

Number of individuals 


in group 3,578 

Approximate ratio to 
whole population 30% 

Number of cases in 
group 16 

Case incidence 1 223* 
Died 2 

Death rate 12 5% 

( Parker-Spencer 
series 9 09% 


Non- 

vaccinated, 

Control 

Group 

about 8,700 

70% 

30 
1 290 
22 

73 32% 

90 91% 


*The slightly greater incidence rate in tlie 
\accmated group was due to the fact that 
^accmatlon ^\as first carried out to proper 
tionateli greater degree in a “\\ell defined 


A composition of the Public Health 
Seivice (Group A) cases, seven in 
number (with one death), the Bitter 
Root Valley cases, 16 in number 
(with two deaths) and the experience 
of Dr E L Jewell with two cases 
(both recovered) each with the equally 
fatal Kirby Creek strain of spotted 
fever, gives a total of only three deaths 
m twenty-five cases of almost fatal 
virulenc}, a mortality rate of 12 per 
cent against the twelve year average 
of 85 per cent 

Parker and Spencer, writing of their 
initial series, have been able to say 
“Considering only adult cases in the 
Bitter Root Valley as a whole, the re- 
covery of 10 of 11 vaccinated adults, 
7 of Group A and 4 of Group B 
(90 91 per cent recovery) during the 
four year test period offers vivid con- 
trast, first with the death of 10 of H 
non- vaccinated adults (9091 per cent 
mortality) during the same period, and 
second, with death of 9 of every H 
non-vaccinated adult cases (84 91 per 
cent mortality) during the past twelve 
years 

Prospects 

Having passed the experimental 
stage, the prospects for the adequate 
employment of the vaccine have to do 


dangerous zone on the west side of the val- 
ky , where of 1,208 persons, 496 were vac- 
cinated, letting the remainder, 712 in nuni' 
her, serve as controls Considering only 
the group of 1208 m the dangerous zone on 
the west side of the valley, there were dur- 
ing the four years (1926-1929) three cases 
(1 m 165) among the members of the vac- 
cinated group, none of which was fatal 
while there were nine cases (1 in 79) among 
the non-vaccinated group, seven of which 
proved fatal, a case mortality rate of 777 
per cent 
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with problems of distribution, and of 
coordinating the use of the vaccine 
with other control measures, according 
to the relative economic positions of the 
measures available Maximum distri- 
bution requires suitable publicity and 
organization of distributing channels — 
matters of routine 
The evaluation of the vaccine’s eco- 
nomic position IS not definitely estab- 
lished, there appearing to be a tendency 
to undervalue it (compared with other 
measures) even by those reasonably 
conversant with the situation This 
we believe is a great mistake 
The limited supply, the high cost of 
manufacture, the disposition of many 
persons to refuse to submit to any sort 
of vaccination, the necessity for annual 
remoculations, and the popular appeal 
of other more visibly tangible control 
measures, such as tick destruction and 
rodent destruction, all sen^e to restrict 
the use of the vaccine to a greatei de- 
giee than they should 

While it IS evident that other control 
measures can not be diminished the 
slightest, in areas of great malignancy 
or tick concentration, on account of 
the introduction of the vacane, the 
great fallibility of these measures 
renders imperative the systematic use 
of the I'accine in all dangerous areas, 
despite the additional cost In areas of 
lesser danger the use of the vaccine is 
equally imperative, as in most such 
localities the liberal use of tick destruc- 
tion and rodent destruction measures 
are economically infeasible Particu- 
larly requiring the \'accine are tran- 
sient wsitors to dangerous areas, and 
residents of remote or sparsely settled 
localities in the infected areas It is 
particularly the latter class of persons 


that present serious problems in the 
matter of distribution 

In final analysis it is apparent that 
the prospects for the use of the vaccine 
are predominatingly in the hands of 
the medical men serving in the locali- 
ties affected, if they energetically 
sponsor the use of the vaccine they 
will be supported by the proper per- 
sons for obtaining the necessarj’^ pub- 
licity , if they are negligent the popular 
appeal will eventually foster an increas- 
ing use of the vaccine, but never per- 
haps to a sufficient degree unless active- 
ly supported by the medical profession 
Certainly, however, there is no reason 
to infer that physicians will be remiss 
m this matter, as the initial response 
of the profession has been exceedingly 
gratifying Nevertheless, to facilitate 
distribution, various regional organi- 
zations and standards need to be 
created, these are matters of adminis- 
tration, largely being developed at the 
present time, and will be dealt v ith as 
recommendations 

Recom :kir xdatio xs 

Current problems ha\e to do vith 
methods of manufacture and stand- 
ardization, means of distnbution, edu- 
cational programs, and plans of in- 
oculation 

The progressn el)' increasing demand 
for the ^acclne m ill undoubted!) be met 
adequately by the U S Public Health 
Sen ICC for )ears to come It ma). 
ho\\e\er, become necc=«an to require 
some reallocations in the maiintr of dc- 
fra)ing the cost of manufacture, a<; 
the production of the \acane i< c\- 
ceptionall) co<;tly due to the high labor 
charge for field vork in obtaining the 
ticks and for the lahoratori vork 
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needed to infect them and rear them 
Methods of manufacture are, how- 
ever, being studied from the aspect of 
reducing unit cost and of increasing 
potency A better method for assaying 
and standardizing potency is desirable 
Distribution through the medical 
profession should continue as the main 
avenue of release In controlled areas 
and other highly malignant localities, 
the vaccination should be under the 
immediate supervision of the statisti- 
cian in charge For reaching men on 
remote sheep ranges, the state sheep 
inspectors, veterinarians, and other in- 
telligent persons of the locality should 
be trained to give the vaccine and to 
keep the records 

As maximum distribution can not 
be obtained without persistent pubhaty 
of the proper sort, it is recommended 
that newspaper editors, ministers, 
school teachers, district supervisors, 
and educators in the higher grades be 
officially requested to publish the facts 
concerning spotted fever vaccination, 
and to give such information of local 
interest as will facilitate obtaining the 
inoculations For this publicity the 
school and civic exercises of Washing- 
ton’s birthday should be utilized 
systematically to the end that the date 
of February 22 shall become firmly 
associated in the public mind with the 
need for obtaining the first of the 
} ear’s spotted fever inoculations 
Similarly m areas of great malignancy 
the same custom should also become 
identified ^Mth May Day, May 1st, for 
the single mid-season injection On 
the other hand, in areas where one in- 
jection of the >ear is the optimum dos- 
age. this fact should be made known to 
rchc\e the jmhhc mind and to dis- 


courage the needless waste of the 
vaccine 

Regarding dosage and plan of ad- 
ministration, in view of the need of 
economy and maximum general effi- 
ciency, it IS recognized that collective- 
ly better results will be obtained by so 
employing the vaccine as to depart 
from the present standard dosage (two 
injections of 2 cc each, at five day 
intervals) wherever local requirements, 
particulaily the greater or less local 
virulency of the disease, indicate the 
advisability of establishing an optimum 
dosage for the locality concerned 
Thus a single mid-season injection 
(about May 1st) in addition to two 
pre-season injections, is decidedly to 
be recommended for persons exposed 
in areas of great malignancy On the 
other hand, in certain localities a 
single annual injection of 2 5 cc, be- 
fore the commencement of the tick sea- 
son, should be considered optimal, ac- 
cording to local conditions In areas 
of intermediate virulence the optimum 
dosage appears to consist of two in- 
jections of 2 c c each, or possibly the 
first of 15 c c and the second of 2 5 
c c , the interval of five days being 
permissibly lengthened to seven days 
where local conditions seem to make 
the latter interval more feasible 
Regarding organization of the dis- 
tributing channels it is recommendable 
that state health boards shall (to assist 
them and the Federal authorities) ap- 
point non-salaned, resident district 
supervisors among the regular medical 
practitioners of their State, with view 
to surveying local reqmrements, ob- 
taining and supervising proper pub- 
licity, keeping records, rendering re- 
ports, and otherwise assisting in the 
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distribution of the vacane, with con- 
sideration to apportioning it where it 
IS most needed 

Summary 

Six years’ experience with the 
Spencer-Parker spotted fever vaccine, 
a chemically attenuated form of the 
virus, has demonstrated it, by several 
controlled experiments, to be of great 
and dependable value in preventing the 
occurrence of the mild type of spotted 
fever, and of great value in mitigating 
the severity of the highly fatal type of 
the disease, the mortality of the latter 
being reduced from the twelve year 
average of eighty-five per cent to ap- 
proximately ten per cent (nine to 
twelve per cent) 

As the protective action of the vac- 
ane lasts only one season (four to 
twelve months), annual reinoculations 
are necessary before the commence- 
ment of each tick season Since the 
introduction of the vacane in 1925 to 
the year 1931, inclusive, between 25,000 
and 30,000 persons have been vaccinat- 
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ed , and many of them revaccinated an- 
nually from two to six times 
The demonstrated value of the vac- 
cine, and the great need for it in 
endemic areas, has created an increas- 
ing demand for it from the medical 
profession and the lait>, a demand 
that will continue to be met gratis by 
the U S Public Health Servnce 
Laboratory at Helena, Montana, 
despite unusual difficulties of manu- 
facture and distribution 
While it is recognized that tick de- 
struction and rodent control measures 
can not be safely diminished on ac- 
count of the introduction of the vac- 
ane, It is of great importance that the 
vaccine be used adequately and s) stem- 
atically in all endemic areas, as in most 
areas it is the only preventive measure 
available that is both dependable and 
economically feasible To effect better 
distribution and econoni}, se%eral 
recommendations are made concerning 
organization, publicity, and modifica- 
tion of dosage with respect to local re- 
quirements, according to the Mrulency 
of the local strain. 
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Gastric Secretion-The Electrolytes before and Their 
Changes at Various Periods after 
Histamine Stimulation'^t 

By Lay Martin, B S . M D , F A C P , With the Assistance of 
Morten Morganstern, M D , and M L Carroll, A B , Balhmoie, Md 


Introduction 

T he institution of hypodermic 
injections of histamine as a gas- 
tric stimulant, has enabled in- 
vestigators to obtain undiluted gastric 
juice with much more facility than 
previously, no corrections have to be 
made for dilution by an alcohol meal 
Gamble and Mclver^ determined the 
amount of fixed base in a Pavlov 
pouch from the fundic end of the 
stomach They found a fairly con- 
stant level of CP but a vatyung amount 
of base The level was low on a meal 
diet, and high on a fasting stomach 
The gastric CP value (158 cc. 0 1 N 
per 100 c c ) is near the total fixed 
base concentration in blood plasma. 

In a series of interesting and well- 
controlled experiments ^lacLean and 
Griffiths^ showed that the introduction 
of acetic acid, hydrochloric acid, and 
sodium acid sulphate into the stomach 
wmII pre^ent the secretion of hydro- 
chloric acid until enough neutral chlo- 
ride has been secreted to dilute the 


*From the Gastro-Intcstmal and Chemical 
DiMSions of the Department of Medicine of 
the Johns Hopkins Unncrsiti 
tDcIncrcd in part before the Baltimore 
Meeting of the American College of Plnoi- 
cians, March 23, 1931 


gastric contents to 0 2 per cent h) dro- 
chloric acid or below Then Indro- 
chloric acid is secreted The total 
chloride soon reaches a level (0 11- 
012 N) and remains so, as if "the 
combined efforts of emptying and se- 
creting tend to adjust the concentra- 
tion of CP to a normal maximum level 
of 011-012 N'' They bche\c that 
"secretion of HCl by the gastric 
glands IS a self-hmiting process and 
after its duty is fulfilled the chlorine 
IS kept level by the secretion through 
the gastric glands of neutral chloride;". 

I^IacLean and Griffiths’ were also 
able to show' that dogs haMiig a Pa^- 
lov pouch beha\e m icgard to Indro- 
chloric acid and chloride secretion m 
exactly the same waj as normal man 
an initial rise in acid then a fall and 
concomitantl}' an increase in neutral 
chlorides, also, that the total chloride 
in the pouches remains about con';tani 
during secretion Thc\ feel that their 
work definitch rule*; out the tin on of 
alkalinization of gastric mice b\ duo- 
denal regurgitation which wac .'’d- 
\anced In Bnldireff* m 1*^15 

In a former experiment. fht«e ‘-^ine 
iinc^tigators' determined, b\ a ''-y 
delicate method, the .imoun* of c-r! a 
dioxide m ^ar!on'« ‘jpccunru’- of 
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juice Only when bile was present 
were they able to demonstrate an in- 
creased amount of carbon dioxide 
Furthermore, the hydrochloric acid 
curve showed the normal rise and fall 
whether carbon dioxide was present or 
absent 

On single test specimens of gastric 
juice, the total bases, the total chlo- 
rides, the free hydrochloric acid, and 
the phosphates were determined by 
Bulger, Stroud and Heideman® The 
fasting juice was compared with the 
secretion stimulated by drink (400 c c 
of water containing 1 cc of phenol- 
sulphonphthalein solution) In this 
way the dilution was corrected The 
authors showed that very little change 
occurred in the total chlorides, but that 
during secretion the total base fell in 
proportion to the increase of acid. 
They believe that the chlorine ions and 
water leave the blood m about the 
same concentration as that found m 
the serum There appears to be a 
definite change in the phosphate con- 
tent of the human gastric juice which 
is inversely proportional to the content 
of HCl Specimens with a phosphorus 
content as high as 11 17 mg per cent 
were found m cases of achlorhydria 
C^astnc juice with a high HCl content 
averaged about 4 5 mg per cent of 
phosphorus 

Polland, Roberts, and Bloomfield" 
also studied the chloride, base and 
nitrogen curves before and after his- 
tamine stimulation They found that 
the increase in titratable acidity is due 
to the greater increase in output of 
chloride o^cr base, also, that nitrogen 

present, and that it vanes in pro- 
portion to the base 

In SIX cases of anacidity following 


histamine stimulation, Bloomfield, 
Roberts and Polland® found chlorides, 
bases, and nitrogen in the normal con- 
centration. As the volume of secre- 
tion was quite low, the total amount 
of the substances was naturally much 
below the average normal 

It seemed of interest to know 
whether more information could be 
added to these investigations, and fur- 
thermore to ascertain what changes, 
if any, took place in the blood and 
urine during the phases of gastric se- 
cretion This part of the investigation 
will be presented separately 

Method 

The one hundred and sixteen indi- 
viduals investigated were m the great 
majority from the Gastro-intestinal 
Dispensary of the Johns Hopkins 
Hospital They presented a multiplic- 
ity of complaints and sicknesses and 
they represented a cross-section of the 
usual number of admissions. A few 
estimations were made on patients m 
the medical and surgical wards , these 
were selected cases Complete analyses 
were made on ninety of these 116 

patients and the results are recorded 
below 

Fhe individuals to be investigated 
reported to the clinic after fasting for 
hours A duodenal tube was passed 
and Its position was seen, by fluoro- 
scopy, to be just beyond the dependant 
portion of the stomach All patients 
were cautioned not to swallow saliva. 
After the removal of the entire fast- 
ing contents, each patient was given 
IS amine (ergamme acid phosphate) 
h»0derm.cally, 0 005 mg per pound 
o y weight Constant dramage 
■"^‘■tuted and the total gastric 
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secretion was collected and separated 
into three one-half hour periods 

The hydrogen ion concentration was 
determined by the colorimetric method, 
using Clark’s standards and indicat- 
01 s ® Titratable acidity was determined 
by the standard method using dimeth- 
yl-amino-azobenzene and phenolphtha- 
lein as indicators, a definite canary 
yellow color was taken as the end- 
point of the former indicator and the 
first permanent pink as that of the 
latter Total chlorides were determined 
by the method of Van Slyke,^® total 
bases by the method of Stadie and 
Ross,“ inorganic orthophosphates by 
the method of Benedict and Theis,^- 
COo content by the method of Van 
Slyke and Cullen^® and try'psm by the 
author’s method 

Observations 

For clearness of description the ma- 
terial has been divided as follows 

(a) Those individuals who secrete hy- 
drochloric acid after histamine 
stimulation 

Group I includes cases which 
contain free hydrochloric acid 
in the fasting or resting gastnc 
juice See table I * 

Group II includes cases which 
contain no free hydrcliloric acid 
111 the fasting juice See table 
II 

(b) Those individuals who secrete no 
hydrochloric acid before or after 
histamine stimulation 

Group III includes cases which 
have a gastric juice i\ith a pH 
between 3 0 and 8 0, the achlor- 
hydrias Sec table III. 

*To facilitate reading, the figures, graphs 
and tables liaie been placed at the end of 
tlic article 


Volume 

The amount of resting or fasting 
jmee varies within wide limits Groups 
I and II from 0 to 190 c c , the 
achlorhydrias, Group III, from 0 to 
95 cc After histamine stimulation 
there was almost ahvaj's a rapid pro- 
duction of gastric juice in the acid pro- 
ducing cases The amount collected in 
comparable periods, however, Aaried 
within wide limits , the period in which 
the greatest amount was to be col- 
lected, could not be predicted, but 
usually the maximum was to be found 
m the first half-hour with decreasing 
amounts m the second and third With 
the production of a large amount of 
material the consistency became quite 
limpid, clear and of high titratable 
acidity There were cases, however, 
in which a high titratable aciditj was 
associated wnth a small volume of 
thick, mucoid material 

In the cases of achlorhydria, it was 
quite unusual to collect large amounts 
In fact. It w'as often difficult to obtain 
sufficient material for the complete 
analysis During the Aarious periods 
it W’as rare to obtain more than that 
found in the fasting juice 

Total Chlorides 

Chlorides were found in the gastric 
juice of all patients inxcstigatcd The 
amounts ^a^ed withm wide limits and 
in relation to the tj pe of secretion 

The fasting juice of the 25 ca«cs in 
Group I, hjdrochlonc aad m all 
specimens, contained total chloride'* 
between the limits of SS and 1*13 mil- 
hcqui\alciUs per liter, an a\crage «c- 
crction of 110 Follow me hi'^tammc 
stimulation these ca«C' h.’’d an in- 
creased content m all but four of th’* 
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cases, at times rising to a level of 150 
to 158 meq,* with a general average 
of 127 Usually there was a slight 
decrease in amount towards the end 
of secretion There was, however, 
much less variation in the chloride con- 
tent than in the acidity as will be 
shown later 

The chloride content of the acid free 
fasting juice of the 21 individuals of 
Group II was found to be within lower 
limits, 58 to 113 meq and averaged 
91. After histamine stimulation, an 
increase similar to that in the group 
above was noted and although at times 
the highest chloride content was equal 
to Group I, the general average was 
lower, 114 meq Here the small in- 
crease in chloiides after stimulation in 


comparison to the corresponding aa< 
rise was even more noticeable 

The chloride content of the fastins 
juice of the 44 cases in Group III whi 
were unable to secrete free hydro 
chloric acid in any specimen, wa 
found between the limits of 37 anc 
115 meq, with an average of 81 
After stimulation, there was at time 
an increase and at other times a de 
crease in the chloride content, m a' 
exceptional instance the amount ros 
from 108 to 138 meq , m many case 
there was but little change 

The average amounts of the chic 
rules of the specimens of the thre 
groups have been charted in figure 
to show the amounts found befor 
and after stimulation The differenc 

■n the levels of the three curves , 
quite striking 

The cases of Group III, the achloi 
byclnas. haie been separated into fou 


abbreviation 

ot Riilhcfiiin'ilcnts per lutr viation 


main subdivisions determined by clin- 
ical diagnosis. The subdivisions se- 
lected weie organic disease of the 
stomach including carcinoma of the 
stomach and one case of questionable 
syphilis, marked nephritis with reten- 
tion of non-protein nitrogen products, 
pernicious anemia, and benign achy- 
lias These are shown in figure 2 
A study of the figure reveals the fol- 
lowing interesting points ' 

1 111 the group of benign achlor- 
hydrias, there is a general trend 
towards a high percentage of 
chlorides m the gastric juice The 
only exceptions to this are Case 
no 125, an apparently healthy 
house officer, Case no 121, de- 
mentia piecox, and Case no 124, 
an old colored woman In this 
group It is clearl)'^ seen that there 
was no fixation of secretion con- 
centration of the salts 

2 The cases of pernicious anemia 
are able to secrete salts through 
a wide range of concentration 

3 In the severe nephritics the se- 
cretion of chlorides in the gastric 
juice IS at the same high level 
noted in the benign achlorhydrias. 
The number of cases is too small 
to draw any conclusion from 
the small range of concentration 
strength from specimen to speci- 
men 

4 The most important finding m 
the cases of organic disease is 
that the great majority of these 
cases secreted a gastric juice hav- 
ing a low salt content It is also 
interesting to note that half of 
these patients were able to vary 
the chloride secretion concentra- 
tion through as large a range as 
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the majority of the benign achlor- 
hydnas The latter group, how- 
ever, secreted at a higher level as 
noted above 

Acidity 

Michaehs^® has shown that all the 
free hydrochloric acid of the gastric 
juice has been neutralized when the 
juice is titrated with alkalies to pH 2 9 
This end-point may be recognized 
(when dimethyl-amino-azobenzene is 
used as the indicator) when a salmon 
pink color is reached Titrating to a 
canary yellow color gives results a 
trifle too high but has been used as 
an end-point in this work as the dif- 
ference is very small and the end-pomt 
much sharper than that encountered 
in titrating to salmon pink Michaelis 
has further shown that beyond pH 3 0 
the hydrogen ion concentration in 
N/10 HCl drops almost perpendicu- 
larly to pH 10 A change m this titra- 
tion curve is due to the presence of 
acids other than free hydrochloiic 
In the tables there are a few cases 
with a pH bej'ond 3 0 in which values 
from 2 to 10 are given under free 
hydrochloric acid This is due to the 
fact that pH 4 0 (canary yellow color) 
was taken as the end-point for free 
hydrochloric acid titration 

The twenty-five cases of Group I 
secreted a fasting juice in which free 
hydrochloric acid varied from a small 
amount up to 94 meq Following 
stimulation there w'as an increase of 
acid content in tw'enty cases, a few 
w'ent up to 120 meq 

In Group II where HCl was secreted 
only after stimulation with histamine, 
the acid content occasionally rose to 
the high le\el of the first group, the 


general average w'as much lower The 
relationship betw^een the total chlorides 
and acid content of all gp’oups is showm 
in figure 1 

In Group II there were ten speci- 
mens which had an hydrogen ion con- 
centration between 3 4 and 5 0 as may 
be seen by referring to table II, Cases 
no 10, 15, 16, 24, 25, 61, 64, 107, 118 
The hydrogen ion concentration must 
be due to the presence of acids other 
than free HCl but at the present time 
it IS impossible to do more than specu- 
late on their nature 

The hydrogen ion concentration m 
the preponderant number of the achlor- 
hydria cases was found to be about 
7 0 , if the pH w'as considerably great- 
er, it is not to be accepted as quite 
correct since the escape of COn will 
cause large errors 

In both of the groups secreting HCl 
there was a rise in acidity subsequent 
to the histamine stimulation and gen- 
erally a decrease in the last, the 90 
minute, specimen, and at times m the 
last tw'o specimens This obsenation 
has been made by numerous imc'iti- 
gators and is mentioned here not as 
reiteration but because the inlcrprcla- 
tion of the diminution has been greatly 
discussed A consideration of thic 
point will be gi\en later 

Basses 

The change of <;ccrction of total 
bases into the gastric juice prc-Jeiits an 
interesting senes of phenomenn In 
Group I (patients w’ho accreted I TCI 
into all specimens) it wa< found th't 
that amount of base \niitd iincr'-tK 
to the titratablc aciditj In otl.^r 
words during the period of ‘-i <•*■<- 1.'*-! 
there was a drop m the m.lhi-qnna' 
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lents of total base per liter, and 
towards the end there was a rise in all 
cases except nos 43, 54, 113, 116 and 
118 where either the HCl or total 
chlorides did not fall The amounts 
found in the fasting juice varied be- 
tween 26 and 94 meq , the general 
average of total base was 67 After 
stimulation the average dropped to 53 
meq and ranged between 30 and 84 
In Group II, those patients who se- 
creted no free hydrochloric acid in the 
fasting juice but did after stimulation, 
the same phenomena were observed, 
only more intensified as there was 
often a very marked drop after stimu- 
lation The total bases in the fasting 
juice varied between 60 and 120 meq , 
a general average of 97. After stimu- 
lation there was a marked drop to 
limits between 44 and 90 meq with 
an average of 66 meq 

In the achlorhydnas. Group III, 
there was much less change in total 
fixed base after histamine stimulation , 
the curve of secretion being almost a 
duplicate of that of the chlorides of 
the same group Figure 3 gives a clear- 
cut illustration of the changes in the 
three groups and may be superimposed 
on figure 1 The total variation in 
total fixed base in all four periods for 
the 44 cases was from 34 to 132 meq 
The general average for each period 
was as follows- Control 88 meq ; 
30 minutes, 88 meq , 60 minutes, 89 
meq ; 90 minutes, 95 meq 

It IS important to note that some 
ca«;es contained about the same num- 
ber of milhequivalcnts of base through- 
out the periods of collection; le, if 
the fasting juice contained only 50 
meq the specimens collected after 
htstamme also contained about the 


same number in contiast to the marked 
changes noted in Groups I and II 
Likewise, if the fasting juice contained 
100 meq or moie the following speci- 
mens contained 100 meq more or less 
There was an equal number of cases, 
however, who showed the ability to 
change secretion strength of bases As 
was noted above, the same change oc- 
curred in the secretion strength of 
chlorides. 

A very fair estimate of the changes 
in bases, which have been observed 
m the subdivisions of achlorhydrias, 
may be obtained by a reexamination of 
figure 2, since the figures for base 
agree more or less with those for the 
chlorides, although in individual in- 
stances it was seen that the total bases 
were several milliequivalents per liter 
higher than the corresponding amounts 
of chlorides per specimen This very 
important inequality will be discussed 
further on. 

Ortho-phosphates (I norganic) 

The estimation of inorganic phos- 
phorus would seem to be of some im- 
portance since it IS usually found m 
greater concentration than m the 
blood, except during periods of large 
volume output and relatively high 
acidity 

In Group I the limits of inorganic 
phosphate he between 0.5 and 3 2 meq 
of phosphate ion in the resting jnice. 
After histamine there was generally a 
decrease in the concentration and in 
cases with high volume output the level 
decreased, at times, to 0 3 meq 
In Group II the limits of the phos- 
phate in the acid free resting juice he 
between 1 1 and 5 4 meq , a substanti- 
ally higher level than that noted fo^ 
the resting juice of the preceding 
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group After stimulation there is usu- 
ally a decrease in amount but as the 
volume and acidity of this group 
seldom reach the heights of Group I, 
It IS rare to find a decrease equal to 
the limits of Group I 

In Group III (achlorhydrias) the 
limits of the phosphate in the fasting 
specimen he between 1 1 and 5 6 As 
with the cWorides and bases there is 
much less vanation in the amount of 
phosphate of tins group than in 
Groups I and II The level remained 
more or less constant throughout the 
period of observation This is il- 
lustrated in chart 1 

Carbon Dioxide 

In cases where the COo content was 
estimated the gastric juice was col- 
lected under a thick covering of oil 
It IS recognized that the method al- 
lows of only an approximate de- 
termination but even so it has been 
possible to account for several appar- 
ent inaccuracies in the acid-base ratio 
The COj content as determined rep- 
resents minimum values 

A recheck of the amounts of COj 
recovered m relation to the pH of the 
juice, permits the opinion that, within 
fairly rough limits, the results are of 
value The high CO« values were al- 
ways found with cases having a pH 
bej ond 7 0, and at times 8 0 This 
last figure can be obtained only bj 
loss of COs to the air, as has been said 
above 

In cases m which hjdrochlonc acid 
^^as present in all specimens, Group I, 
the COj content was usuall) bet\>ccn 
1 and 4 \oluincs per cent 

In the non-acid fasting specimens 
of Group II. there are unfortunately 
only fi\c estimations Those speci- 
mens analyzed, ho^\e\e^, ha\e a CO» 


content of from 100 to 14 5 ^olumes 
per cent Some of these contained 
bile After stimulation the CO; as- 
sumed the same value as in Group I 

The estimations made on Group 
III, the achlorhydrias, showed a gen- 
eral upward trend of CO; content, 
varying from 5 5 to 67 0 volumes per 
cent In a rough way the CO; content 
was proportional to the pH and had no 
direct relationship to bile or try'psin 
content 

Tiypstn 

The measurement of trypsin lepre- 
sents the milligrams of non-protein 
nitrogen produced from 20 cc of 

0 5 per cent casein in phosphate buffer 
of pH 7 5 by the action of 1 c c of a 

1 10 dilution of gastric juice incubated 
for half an hour at 37 5® C 

In Group I amounts vaijing from 
none to 4.0 mg have been found The 
few cases shou mg a biliary regurgita- 
tion have usually been found to haie 
higher values but at times trj psin has 
been demonstrated in the absence of 
bile There maj be a bile tinge to the 
gastric juice without any demonstrable 
trypsin 

In Group II there uas a marked in- 
crease in the amount of trxpsm found 
in the acid free resting juice cither 
With or without the presence of bile 
The largest amount found Mas 110 
mg After histamine sumulation oc- 
casionally larger amounts Mere found 
than m the comparable specimens of 
Group I and occasionalh tripsin ihs- 
appeared miUi the secretion of gastric 
juice 

The achlorludnas as a group fn\e 
much the grc.atcr content of trinsin. in 
fact amounts up to 180 mg. Mere no*, 
uncommon It Mas nut tntrcK ab- 
sent m an\ specimen but C'^se n.’inljcr 
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70 had very small amounts, and 
strangely enough this patient re- 
gurgitated bile 


Discussion 


It IS possible to correlate some of 
the data at hand and to give some in- 
terpretations 

In the acid secreting cases a high 
volume of secretion was always as- 
sociated with a high content of chloride 
and hydrochloric acid 

As noted under volume the typical 
case runs its highest secretion during 
the early periods after stimulation and 
gradually decreases as the stimulation 
ceases From figure 1 it has been pos- 
sible to show that the same type of 
curve IS also found in the cliloride and 
the acid content of the successive 
periods However, the volume, the 
total chloride and the acid content vary 
considerably from case to case, and 
some cases with small volume secre- 
tion will have a high chloride and acid 
content— this occuired in one case 
secieting a high mucus-like fluid 

In chart 2 the relation of volume to 
total chloiides has been plotted The 
aclilorhydnas, it is here shown, secrete 
the chlorides at a lower level and as- 
sociated with this there is generally a 
low \olume 


In chart 3 the relation of vol 
to acid content has been plotted 
"rdor to be able to include 
achlorhydrias, the free hydrochl 
phi. the so-called combined or 1 
acidity Mas used The value of 
•Jitter a^c^aged about 10 meq 
points as m chart 2 are illusi 
t l. 1 C. when there is a large vol 
n ^txretion, the acid content is I 
J-re there are some ^erv no 
-I'ic exception<= m which a h,gh 


content is associated with a very low 
volume 

In the specimens without free hy- 
drochloric acid the volume is seen to 
fall generally below 40 c.c and, in the 
large percentage, below 20 cc per 
thirty minute peiiod The estimation 
of the combined or total acids, le, 
those substances, acid or buffer, winch 
hold the gastric juice below pH 3 0, 
has a certain value but it would be 
erroneous to consider the value as hav- 
ing the same relation to volume as has 
the estimation of hydrocliloric acid. 

Influence of Duodenal 
Regurgitation 

It may be interesting to consider the 
data in regard to the influence of 
duodenal regurgitation on the regula- 
tion of the acidity Figures 1 and 3, 
which have been presented to show the 
relationship between the various elec- 
trolytes, demonstrate the fact that in 
the acid secreting cases there is a 
normal rise and fall in the aad curve 
and that furthermore there is a smaller 
but yet, none the less, definite rise and 
fall in the secretion of chlorides In 
accord with the theory of duodenal re- 
gurgitation, the fall in acid should be 
accomplished by regurgitated alkaline 
duodenal contents 

In order to throw further light on 
the subject, specimens were examined 
for the presence of bile and of trypsin 
These were noted to appear in a most 
irregular manner throughout the dif- 
ferent periods of extraction At times 
one or both of them were found when 
there was a diminution of acidity m 
the fourth specimen but as frequently 
they were not present They were 
ound not only when there was no de- 
crease in the amount of acid but also 
" cn there was no increase in the 
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amount of the chlorides, making it 
even more unlikely that regurgitation 
would explain the changes of acidity. 

It IS certainly possible for the duo- 
denal contents to dimmish the amount 
of gastric acidity during the periods 
of collection or duration of normal 
digestion This action is of secondary 
importance, however, as it has been 
shown that the fall in acidity takes 
place without its aid and that the 
amount and strength of hydrochloric 
acid decreased with the cessation of 
stimulation 

Amount of BlccU olytes Secreted 

Figure 4, for ease in comparison, 
presents the typical secretion of elec- 
trolytes of each of the three groups, 
and of a normal blood serum The 
latter represents the findings in one of 
the cases in Group I, on whom serial 
blood and urine analyses were made at 
the time when the fasting specimen of 
gastric juice was taken The value for 
protein is represented by the amount 
of base fixed by serum albumen and 
serum globulin at pH 7 35 The albu- 
men-globulin ratio was taken as 1 8 
Calculations were made by the formula 
of Van Slyke et al 

B protein = 0 243 protein 
The difference between the amount of 
base and the cation ^^as considered to 
be due to organic acids 

Role of Bases and Btcarbomtcs 

The secretion of base into the gastric 
juice IS interesting In those cases 
which have the ability to secrete hy- 
drochloric acid there is a post-stimula- 
tion drop in the content of the base 
which IS in iinerse proportion to the 
increase in the content of acid In 
these cases it has been shown that ex- 


cept for an occasional slight difference 
(usually within the limit of experi- 
mental error) there is a mathematical 
equality between the determined ca- 
tions (hydrogen and bases) and the 
anions (chloride and phosphate) In 
this relation the phosphate is usuallj so 
low that its presence may be disre- 
garded This agreement is shown clear- 
ly in figure 4, which illustrates the le- 
lation betw^een base and hjdrochloric 
or free acid with the changes in the 
chlorides 

The course of a typical case is 
demonstrated in figure S The fasting 
contents contained 10 meq of hjdrogen 
ion (free HCl) and 75 meq of bases , 
this w'as almost exactly counterbalanced 
by the 83 meq of chloiide During 
the various phases of secretion this re- 
lationslup between the anion and cation 
remained about the same although 
there w'as a decided increase in the 
milliequivalents secreted under the 
stimulation of histamine 

The relationship between the bases 
and chlorides in the group of achlorln - 
drias is showm in graph 5 It is 
demonstrated that although many of 
the amounts in the indiMdual speci- 
mens are in close accord, there are 
others, rather numerous, whicli fall 
outside the limit of experimental error 
This difference is found not only m 
cases of true achlorln dria but .also in 
the acid-frcc resting juice of patient*. 
W'ho sccicted In drochloric acid after 
histamine stimulation See Ca«cs no 
88. 95, 102, 112 etc 

In Case no 95 which cccrctcd acid 
after hist.aminc stimulation the rela- 
tionship between the anions .'>rd the 
cations of the ,aad-containing speci- 
mens was almost coin! as i> «ccn ir 
figure 6 In the fasting uiicc of pH 
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70 the bases were gi eater than the 
chlorides by 15 meq The carbon 
dioxide content of the specimen was 
1 1 meq , and of the acid-contaimng 
specimens about 3 volumes per cent, 
too small an amount to be of signifi- 
cance 

A consideration of the achlorhydrias 
shows that the content of CO, plays 
an important role in equalizing the base 
and acid columns Case no 112 has 
been selected from a series of similar 
cases to illustrate this point in figure 
7 There are, however, cases of 
achlorhydria from which but small 
amounts of COo have been recovered 
These are generally cases whose gastric 
juice has a pH below 7 0 

It IS known that the CO 2 content of 
hepatic duct bile and pancreatic fluid 
IS high and consequently it seems only 
reasonable that the regurgitation of 
these fluids into a nearly neutral gastric 
juice would result in the presence of 
CO 2 In this series several of the 
specimens on which CO 2 determina- 
tions weie made showed no evidence 
of bile and also the trypsin estimations 
were not unusually high Consequent- 
ly It seems quite definite that CO 2 is 
present m the achlorhydric gastric 
juice of human beings 


The Compauson of Total Chlorides 
of Gastric Juice and Blood Plasma 


The amount of chlorides of 
gastric juice in one case reached 
meq , a considerably higher figure 
that of the blood serum, althougf 
Him of the blood serum bases is a 
;T>al to It In the majority of c 
the amount ^^as much lower, maki 
gencral^ a^cragc for 46 cases of 
ot qasiric juice chlorides Tl 
‘“re. although the milhequivalent! 


liter of chlorides secreted were lower 
than the total number of anion or 
cation milliequivalents per liter of the 
blood, the chlorides of the gastric juice 
of the cases of Group I are almost al- 
ways higher than those of the blood 
serum. 

The acid free resting juice of pa- 
tients who have the ability to secrete 
hydrochloric acid after histamine had 
an average of 91 meq of chloride, 
varying between the limits of 58 and 
113 This may be compared with fast- 
ing and secretion juice of the true 
achlorhydrias m which there was a 
general average of 83 meq , varying 
between 37 and 115 In both of these 
groups the chloride level was always 
lower than the total milliequivalents 
per liter level of bases m the serum but 
sometimes was above and sometimes 
below the level of the serum chlorides. 

The Seciefion Concentration of Bases 
and Free Hydrochloric Acid 
The point cited above naturally led 
to the question of the secretion con- 
centration of the salts and acid found 
in the extracted gastric contents The 
term secretion concentration is used to 
represent the concentration at which 
the salts and free hydrochloric acid are 
produced by the cells before dilution 
The easier method of approach would 
seem to be by determination of the 
secretion concentration of salts m 
cases of achlorhydria and in the acid 
free resting juice of Group II 
a To see if there was a marked dif" 
ference in secretion concentration 
from case to case 

b To determine the changes, if 
any, which took place at various 
periods of analysis in the cases of 
achlorhydria 

As a solution to the first problem 
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several cases have been collected into 
table V The sixth column shows that 
m the acid free resting juice and in 
corresponding achlorhydria specimens 
there is a marked variation in the base 
content from case to case When the 
total content, as determined, was 
reckoned as the equivalent quantity of 
sodium chloride (NaCl), the salt con- 
tent so calculated approximated the 
actual salt content of the juice but did 
not include the NaoHPOi and NaHj 
PO 4 - Since there are no complicat- 
ing factors such as a change in the 
chemical constituents of fluid, the con- 
centration of salts in the extracted ma- 
terial represents their secretion con- 
centration into the gastric juice 
Furthermore, it must be kept in mind 
that this fluid is a different fluid from 
that which appears with the acid 
secretion in which there is a change in 
the chemical constituents Conse- 
quently within the limits set m the 
above argument there is considerable 
variation m the secretion concentration 
of salts into the unstimulated acid- 
free, and the achlorhydria, stomachs 

The secretion concentrations in the 
former group varied from 333 to 650 
mg per cent In the stimulated and 
unstimulated gastric juice of the 
achlorhydrias, the variation was even 
more pronounced, namely from 225 to 
794 mg per cent 

The solution of the second problem, 
as far as the cases of achlorhydria are 
concerned, is equally simple and the 
results ma> likewise be seen 111 table 
V There was always some, and 
frequently much change In one of 


tion Case no 44 is of some interest 
because hydrochloric acid appeared 
only in the 60 minute specimen The 
salt concentration m the fasting juice 
was 510 mg per cent, changing to 435 
mg per cent in the specimen collected 
for 30 minutes after stimulation 
Another group of these cases, how- 
ever, showed but little variation in 
secretion concentration from specimen 
to specimen It has been impossible to 
make any satisfactory classification for 
diagnosis on the basis of stationary or 
changing levels of secretion concentra- 
tion after stimulation 

The determination of the secretion 
concentration of the salts in the acid 
secreting cases is not simple because 
the question of the influence of other 
molecules such as HCl in varjnng 
quantities is to be considered This in 
turn bnngs up several points about the 
secretion of the hydrochloric acid 
which would be interesting to solve 
a Is It secreted at different concen- 
trations m different indniduaN’ 
b Is It secreted at different concen- 
trations at various phases of 
secretion in the same mdn idual ’ 
c ^^^hen the secretion of hydro- 
chloric acid takes place does the 
stomach secrete salts at the prc- 
stimulation Iciel or does it 
secrete them at higher or lower 
levels ’ 

Before these questions can he an- 
swered. a few ideas must be evplaincd 
With the production of acid there 
is always an increase in the contt-iii of 
chlorides but this increase is insnfii- 
cicnt m amount to account for all the 


the cases of pernicious anemia, an in- 
itial fasting secretion concent raljp^f^ 

232 mg per cent was^qsi^f^o;0§'^nW>»t of Insc, as luc 
mg per cent afterj^^^&t^iine stimula- ^ 3 I his 


ludrochloric acid This muqinliu 
compensated for In a <Ir^»p in U'c 

s bLC.i St to m 
fkcrtT-e n''i\ 

\ . 
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have nothing to do with the se«etion 
of base and be only a result of dilu- 
tion by hydrocbloric acid in the pres- 
ence of an increasing or decreasing salt 
secretion, either in respect to amount 
or to concentration 

As an essential point m this theory 
of secretion it is necessary to admit of 
two types of cells* one group secret- 
ing hydrochloric acid in pure solution; 
the other secreting the various bases as 
salts (chiefly as chlorides) The an- 
atomical arrangements of the organ 
and Its physiology makes it rather 
difficult to promulgate another belief 
This is especially true in consideration 
of the secretion concentration of salts 
m the cases of achlorhydria 


The method for the determmatioii 
of the secretion concentration is as 

follows . In Case no 98, there were 
45 cc of gastric juice extracted as 
fasting secretion. This containe o 
base, 85 milliequivalents per liter; acid, 
10 milliequivalents pei liter; phos- 
phate, 0 8 milliequivalent per liter; an 
total chloride, 75 milliequivalents per 
liter Due to its small amount, phos- 
phate may be left out of the rec on 
mg Base has been calculated as 
NaCl with a molecular weight o > 
and therefore a milliequivalent or 
cc. contains 0058 gms NaC 
molecular weight of HCl has een 
calculated as 36 and a milliequivalent 
as containing 0036 grams HCl. 


\ 


The a„ou„. o« Ha ^ 

45 X 036 = 0162 grams free HCl in 45 cc 

But 10 meq HCl + 75 meq NaCl = 85 meq 

And HCl represents _ ,1175 milliequivalents secre 

85 

Therefore H76 x 45 = 529 volume of secretion of pure 

iheretore necessary to prof“^^ 

the quantity found m 
volume of gastric juice 

And X, the grams HCl in 100 c c 5 29 x^0162 

r29 

= 306 grams 

And therefore HCl as secreted by the acid producing cells before dilution 

= 306 per cent 

But since 0162 = 45 x 036 

and 1176 = 10/85 

and 529 — 1176 x 45 retcd 

Therefore X, the grams of HCl in 100 c c or the secretion concentration of HCl as sec 
b\ the acid producing cells before dilution, is by interpolation as follows 

lOOx 0162_ipPx^ 

45 xTim" 45 1176 

_ 100 45 X 036 X 01 

“IT’" 10/85 

_ 100 -r 45 X 036 X Ol jrJ^ 
~ "45 10 

= 10 X 036 X 85 , ^ 

= 0 10 X 036 X number ot 
milliquivalents of r 
clrlondcs m « 

U svSswuS!?'oSs’fS 036*"'''^ estimating the secretion concentration of sodium chloride 


secreted 
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It has already been shown that in the 
cases of achlorhydria and in the acid 
free resting juice of patients who 
secrete free hydrochloric after hista- 
mine the secretion concentration of 
sodium chlorides (bases calculated as 
NaCl) IS subject to wide variation, not 
only from patient to patient, but in 
successive samples taken before and 
after histamine stimulation in the same 
patient By the use of the formula 
just explained, it has been possible to 
bnng to light several interesting ob- 
servations on acid containing speci- 
mens 

(1) Hydrochloric acid was secret- 
ed at varying concentrations 
between the limits of 316 to 
564 mg per cent This ap- 
plied to all the specimens from 
the 46 acid secreting patients 
of Group I and Group II 
During the period of ob- 
servation on the average pa- 
tient (before and after hista- 
mine stimulation) there was a 
change in the secretion concen- 
tiation of hydrochloric acid 
It was lowest in the fasting 
specimen and lose jto its high- 
est level during the height of 
stimulation, usually to fall 
somewhat towards the end of 
stimulation With the diminu- 
tion of secretion concentiation 
theie was also a decrease in 
\olume of free hydi ocliloi ic 
acid In other w’ords the con- 
centration of the pure hjdro- 
chloiic acid solution as seciet- 
ed 'follou ed a curve similar to 
that of the secretion of the de- 
tei mined total chlorides as in 
figure 1 


(2) Sodium chloride w'as secreted 
at varying concentrations be- 
tween the limits of 510 and 
916 mg per cent This also 
applied to all the specimens of 
Groups I and II 
That which w'as true of the 
variation of secretion concen- 
tration of free hydrochloric 
acid in individual cases, is true 
also of sodium chloride The 
lowest secretion concentration 
was generally found in the 
resting specimen and the high- 
est dui mg the height of stimu- 
lation to fall off slightly to- 
wards the end of secretion 
In one important manner 
there w as a lack of parallelism 
to the free hydrochloric aad 
secretion concentration to- 
wards the end of stimulation 
there w^as a fall in the %olume 
of hydrochloric acid secreted 
This w'as not so markedly re- 
flected m the salts since usu- 
ally the post-stimulation \ol- 
ume of secretion of salt 
solution remained at the same 
content for some time The 
secretion concentration of base 
calculated as NaCl ^a^Icd 
directlj as the secretion of the 
determined chlorides This is 
as true of the achlorln drias 
as of the acid secreting case' 

The increase in the jierccnlage con- 
centration of hjdrochlonc acid in tlic 
extracted material i'. therefore, due to 
two factors (a) the increased \.)hime 
output of Indrochlonc acid prodrnd 
h\ the stimul.ition oi the and ^ ertt- 
mg celN and (hi to the inert a*-' d t ( i.- 
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centration of the acid produced by the 
cells at the height of stimulation 
The diminution found in the concen- 
tration of salts in the successively ex- 
tracted acid containing speamens is 
also due to two factors (a) Although 
the volume of salt solution secreted 
may be somewhat increased, the volume 
secreted is relatively small m compari- 
son to the volume of acid solution 
secreted The figures for this state- 
ment are included in table V (b) If 
the salt secretion strength had con- 
tinued at the prestimulation level the 
concentration in the extracted materi- 
als would have been still lower as is 
seen in table V , therefore, its ultimate 
content could only have been produced 
by increase in secretion strength 

Conclusions 

Neutral salts, phosphates, and COg 
are normally secreted into the resting 
stomach There is no constant 
strength at which the CO^ and the salts 
are secreted as they vary markedly in 
different patients Hydrochloric acid 
may or may not be found in the resting 
juice , Its presence probably represents 
a different physiologic process than 
that represented by the resting state 
Histamine provokes an increased 
secretion of gastric juice into most 
stomachs It is probably normally ac- 
companied by the secretion of hydro- 
chloric acid A large volume of secre- 
tion ^\as always accompanied by free 
acid It seems that acid is secreted 
throughout the duration of the stimu- 
lation and that as the stimulus wears 
off the production of acid ceases, and 


the secretion returns to its resting state 
The volume of secretion tends to run a 
course parallel to the acid Variations, 
which may be pathologic, have been 
noted from this statement and qualifi- 
cations have been listed above. As the 
amount of acid increases there is an 
increase in the secretion concentration , 
this IS also true within the restrictions 
noted above 

The secretion of the neutral salts 
continues during the period of stimula- 
tion and increases in secretion concen- 
tration parallel with the acid On the 
other hand the volume output is con- 
siderably less than that of hydrochloric 
acid and a diminishing percentage con- 
tent of the neutral salts is found in the 
extracted material in contrast to the 
increasing percentage of hydrochloric 
acid. As the stimulus to secretion 
wears off the production of hydio- 
chloric acid ceases. The volume of salt 
solution secreted by the cells also 
diminishes but evidently the concentra- 
tion of the salt solution continues at a 
niore elevated level for a varying 
period of time 

Phosphates diminish in concentration 
in the extracted juice during the suc- 
cessive half-hour periods of observa- 
tion 

CO2 IS not found in the juice con- 
taining free hydrochloric acid but ap- 
pears in amounts related to the pH of 
the achlorhydria juice 

The gastric mucosa of many achlor- 
hydrias still retains the ability to se- 
St various concentrations 
a t ough for some unknown reason the 
lost^^^ secrete hydrochloric acid 1^ 
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Fig 1 Composite chart of total chlorides and free Indrochlonc acid in Gronpe I 
II and III Variations before and after histamine stimulation as axerajjet! from 20 o- 
more cases per group 
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Jkstin^ 


OO minutes 


QQ mmoles 


OO tninvUs 


After Histamine 


Fig S Typical normal case of Group I showing cIcctrol\tic changes during hi^li- 
minc stimulation 
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Pro 7 Tjpical case m Group III (achlorhjdna) showing clcctrobtic changes dur- 
ing histamine stimulation. 
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Chart 2 Relation of total chlorides to %oIunie of extracted gactnc juice t.i the 
sc\cral groups 
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seit^hc neic specimen of gaTtric jurce m relation of total acidity to t 

The ?nti?P ?n5 specimens for lach groSo ar«n^^^ block figures repr 

tire 102 cases were used in the estmiation ^ according to the volume contei 
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Milhtjtut>altnts per Liter ef Tctel Qderiiti a'li Setet 

Chart 4 Relation of free h\drochlonc acid to bases and total cliloridt* 
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TaBI,£ I 

Data on Patients m Group I Who Secrete Free Hydrochloric Acid into 
All Specimens of Gastric Juice 
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6 

F* 

Clear 

16 

IS 

21 

117 

94 

27 




30 

Clear 

14 

74 

77 

133 

59 

24 




60 

Clear 

12 

SO 

97 

145 

51 

30 




90 

Clear 

14 

22 

64 

131 

62 

26 



7 

F 

Clear 

18 

10 

23 

93 

69 

30 




30 

Clear 

16 

64 

40 

108 

66 

23 




60 

Clear 

IS 

20 

66 

114 

54 

23 



8 

F 

Clear 

16 

10 

54 

81 

26 

21 




30 

Bile tr 

14 

80 

94 

120 

30 

1 5 




60 

Clear 

16 

22 

20 

108 

84 

1 1 



8 

F 

Clear, mucus 

16 

30 

24 

88 

65 

27 

21 



30 

Clear, mucus 

14 

100 

74 

120 

45 

18 

21 



60 

Clear, mucus 

12 

95 

85 

130 

40 

12 

40 



90 

Clear, mucus 

12 

55 

86 

130 

40 

15 

21 


13 

F 

Clear 


20 

20 

97 

76 

32 




30 

Clear 


90 

60 

113 

SO 

32 




60 

Clear 


30 

92 
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33 

26 




90 

Clear 


8 

78 

113 

38 
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31 

F 

Clear 

1.9 
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46 
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70 
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46 
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Clear 

12 

32 
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52 

19 


4 3 


90 

Clear 

12 

27 

90 

147 

62 

IS 


30 

38 

F 

Mucus 


4 

46 

77 
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30 

Mucus 


6 

23 

67 

43 





60 

Mucus 


4 

12 

68 

56 




42 

F 

Clear 

23 

46 

42 

120 

75 

27 


tr 


30 

Clear 

17 

40 

73 

117 

43 

26 


10 


60 

Clear 

IS 

45 

75 

132 

58 

27 


1 5 

43 

F 

Clear 

21 

20 

62 

124 

65 

2S 

21 

0 


30 

Clear 

1 9 

27 

74 

138 

69 

23 

21 
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60 

Clear 

13 

SO 
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34 
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21 
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90 

Clear 

13 

16 
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20 
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40 

0 

45 

F 
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78 

24 

3 0 
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30 

Clear 

22 
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72 

130 

60 

24 

40 

0 


60 

Clear 

22 

345 

72 
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60 

24 

30 

0 


90 
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21 

55 

76 

127 

50 

24 

49 

0 

54 

F 

Mucus 

1 7 

1 

78 

125 

47 
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30 

Mucus -f- h-f 

1 5 

2 

98 

140 

44 





60 

Mucus -j“l- 

14 

2 

121 

158 

40 





90 

itucus 

1 5 

4 

89 

125 

35 



0 


*F — Fasting or control specimen 
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Tabi:,E I (Continued) 
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F 
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30 
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60 
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90 

Clear 
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F 
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30 
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60 

Bile “B” 


90 
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F 
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2 3 130 

23 90 


143 

SO 

31 


0 

147 

SO 

31 


0 

145 

S3 

28 


0 

137 

7S 

27 


0 

103 

7S 

14 


0 

132 

60 

11 


0 

122 

7S 

10 

• 

0 

96 

7S 

16 


0 

95 

73 

20 

21 

0 

102 

48 

20 

20 

0 

120 

62 

10 

19 

0 

145 

70 

04 

19 

0 

85 

75 

17 

26 

20 

121 

so 

08 

17 

0 

121 

68 

05 

18 

10 

108 

82 

1 1 

21 

0 

108 

so 

05 

88 

tr 

138 

48 

08 

17 

tr 

141 

48 

06 

17 

tr 

141 

54 

04 

12 

tr 

88 

82 

10 

21 

0 

110 

84 

06 

21 

0 

118 

78 

03 

30 

0 

131 

84 

03 

21 

0 

9f‘ 

82 

16 

49 

24 

131 

60 

08 

21 

0 

143 

42 

07 

17 

0 

110 

70 

10 

17 

30 

103 

92 

14 



100 

76 

1 0 



111 

53 

10 



105 

51 

10 




42 103 

12 62 
15 65 

0 78 

27 99 

20 81 
<5S 112 

43 no 



120 
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Table II 

Data on Patients in Group II Who Secrete no Free Hydrochloric Acid into the Fasting 
Specimen of Gastric Juice But W’’ho Do Secrete It After Stimulation By Histamine 


Case Time Description 

MIN- 
NO UTES 


pH Vol- 
ume 
cc 


o 

HI 

fe 


w a: 

g« 
s 
» s 

P tn 

H < 


w 

M 

< 

pq 


55 
o 

»-i 

w 
K 

(U 
w 
o 
W 
PnPq 


to 

<5 


5? 

o 

CS 

O 

o 

ffi 

X/i 

< 

o 

o 


10 

F* 

Clear, mucus 

40 


30 

Clear 

22 


60 

Clear 

22 


90 

Bile "A” 

68 

11 

F 


37 


30 


23 


60 


24 

12 

F 

Clear, mucus 

70 


30 

Clear 

24 


60 

Clear 

22 

17 

F 




30 

Mucus -4— }~l— 1 - 



60 

Mucus +- i— j- 


IS 

F 

Clear 

38 


30 

Clear 

26 


60 

Clear 

25 

16 

F 

Clear 

40 


30 

Clear 

20 


60 

Clear 

1 8 


90 

Clear, mucus 

SO 

26 

F 

Clear, green 

68 


30 

Clear, green 

18 


60 

Tr “B” bile 

31 

40 

F 

Clear 

7 1 


30 

Clear 

24 


60 

Tr »B ’ bile 

24 


90 

Tr “B"bilc 

25 

44 

F 

Clear 

68 


^0 

Clear 

7 ■? 


60 

Clear 

21 


5n r 

?) 

no 

-2 r 

(/f 


BiIc "A” 
Clear 
P.ilc "A” 
Bile “A" 

Miictic 

Mucus 

Mucus 


78 

24 

24 

74 

68 

28 


95 

60 

35 

20 

10 

25 

18 

35 

50 

40 

0 

35 

5 

56 

45 

45 

40 

50 

35 

35 

65 

70 

30 

18 

29 
20 
33 

30 
35 
40 

9 

6 
6 
6 

2 
8 
4 


2 

61 

62 

0 


37 

0 

32 

42 


4 

12 

24 

6 

30 

42 

4 

0 

42 

14 

0 

24 


0 

0 

50 

0 

38 

28 

17 

0 

22 

16 


lEQUIVAIXNTS PER 

96 

90 

16 

118 

51 

08 

118 

52 

07 

102 

103 

07 

111 

99 

17 

109 

55 

21 

96 

53 

24 

92 

97 

17 

100 

68 

42 

100 

56 

47 

111 

71 

36 

100 

58 

30 

93 

81 

16 

91 

77 

18 

100 

71 

09 

96 

89 

23 

90 

56 

07 

86 

44 

15 

80 

89 

17 

82 

91 

24 

95 

60 

16 

82 

65 

23 

80 

82 

21 

100 

75 

21 

102 

71 

20 

100 

84 

16 

95 

95 

30 

74 

78 

25 

115 

67 

24 

85 

90 

54 

98 

60 

39 

100 

74 

3 9 

90 

69 

47 

120 

98 


111 

95 



47 

66 

47 


CO2 Tryp- 
VOL- SIN 
umEs 

% UNITS 


21 

21 

21 

21 


21 

21 


59 

21 

30 

30 

10 7 
14 5 
10 7 


tr 

0 

0 

42 


0 

0 

0 


30 

20 

30 

25 

13 3 
154 
160 

0 

20 

37 

30 

20 

20 

33 

112 

40 

41 
82 

60 

40 

50 
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Case Time Description 

MIN- 
NO UTES 


pH 


Vol- 

ume 

cc 


o 


SS 

2>5 

gi 

H < 


« 

m 

< 

n 


w 

5 

a 

b 

W§ 

^ IH 

PLp[] 


Z 

.3 

O" 

o 

W 

Vi 

< 

o 

o 


Milliequivalents per liter 


COjTryp- 
VOL- SIN 

umes 

% UNITS 


61 


73 


78 


87 


89 


95 


102 


lOS 


119 


120 


F 

Mucus -f-l—f 

79 

15 

0 

85 

90 

23 



35 

30 

Mucus -i-f-f- 

23 

S 

30 



22 



20 

60 

Mucus -i"j— i- 

34 

5 

8 



23 



20 

90 

Mucus +4- i- 

79 

15 

0 

73 

76 

22 



35 

F 

Clear 

68 

27 

0 

62 

68 

19 



0 

30 

Clear 

15 

88 

86 

127 

46 

20 



0 

60 

Clear 

14 

54 

108 

155 

46 

12 



0 

90 

Clear 

18 

26 

88 

143 

58 

14 

• 


0 

F 

Clear, mucus 

79 

17 

0 

58 

60 

23 

90 

202 

0 

30 

Clear 

17 

31 

54 

130 

65 

17 


21 

0 

60 

Clear 

16 

17 

70 

125 

58 

15 


20 

0 

90 

Clear 

19 

17 

42 

114 

68 

17 


21 

0 

F 

Blood 

71 

19 

0 

107 

101 

16 



56 

30 

Mucus -f-f-f-f 

24 

18 

18 

110 

90 

13 



20 

60 

Mucus 

22 


38 

129 

90 

08 



0 

90 

Blood, mucus 

23 

8 

32 







F 

Clear, mucus 

67 

8 

0 

93 

96 

11 

• 



30 

Clear 

24 

25 

30 

105 

80 

1 1 




60 

Clear 

20 

25 

44 

118 

80 

18 




90 

Clear 

26 

8 

25 

108 

80 

12 




F 

Clear, mucus 

69 

10 

0 

98 

110 

29 

107 

23 8 

52 

30 

Clear 

24 

4 




08 


17 

0 

60 

Clear 

22 

IS 

42 

123 

80 

05 


40 

0 

90 

Clear 

22 

15 

30 

135 

103 

05 


21 

0 

F 

Clear 

70 

24 

0 

93 

109 

30 

no 

24 6 

Ir 

30 

Clear 

21 

46 

48 

125 

85 

16 


10 

0 

60 

Clear 

17 

28 

78 

141 

70 

12 


10 

0 

90 

Clear 

19 

15 

SO 

137 

84 

U 


10 

0 

F 



0 








30 

Clear 

20 

170 

38 

95 

60 

13 


21 

0 

60 

Clear 

IS 

100 

52 

112 

62 

10 


21 

0 

90 

Clear 

16 

80 

60 

117 

60 

10 


21 

0 

F 

Mucus -1-+++ , 

68 

IS 

0 

80 

88 





30 

Mucus -i- 

19 

45 

50 

113 

55 





60 

Mucus 

16 

57 

80 

127 

4? 





90 

Mucus, Blood 

19 

90 

48 

96 

43 





F 

Clear 

76 


0 

% 

0^ 





30 

Clear 

3 0 


16 

86 

59 


• 



60 

Clear 

25 


25 

88 

57 





90 

Clear 

4 5 


2 

SO 

67 
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oa. oa paoea. . Oro. 


the Gastric 




21 F 
60 

21 F 
30 
60 
90 

23 F 
30 
60 
90 

24 F 
30 
60 
90 

25 F 
30 
60 
90 


Yellow 

Mucus 

Yellow, mucus 

76 

78 

76 

25 

20 

8 

0 

0 

0 

79 

85 

91 

103 

Bile tr 

Clear 

Bile tr 

68 

68 

68 

42 

24 

25 

0 

0 

0 

62 

80 

60 

65 

75 

64 

Yellow 

Clear, mucus 

74 

68 

55 

5 

0 

0 

103 

127 

117 

123 

Pale yellow 

Pale yellow 

70 

68 

50 

6 

0 

0 

0 

108 

98 

116 

101 


Pale yellow 


28 


29 


F 

30 

60 

90 

V 

,30 

00 

90 


Bile "A” 
Tr bile 
Tr bile 
Elk “A" 


30 r 
30 


33 


r 
^0 
fa I 


22 

29 

37 

16 

12 

40 

33 


8 5 189 


66 26 0 88 86 2 8 


73 

72 

67 

73 

68 
62 


8 

8 

15 

5 

8 

3 


0 

0 

0 

0 

0 

0 


83 102 

83 96 

93 95 

90 102 

95 115 


31 

33 

34 
45 

53 

40 


52 

U 

7 

0 

75 

79 

33 

74 

10 

0 

57 

50 

53 

68 

14 

0 

53 

54 

S3 

36 

12 

4 

65 

65 

60 

69 

3 

0 




70 

30 

0 

103 

116 

53 

76 

5 

0 

92 

100 

43 

72 

15 

0 

102 

103 

43 

70 

38 

0 



44 

78 

30 

0 

115 

135 

30 

76 

20 

0 

113 

132 

IS 


0 





76 

15 

0 

117 


19 

73 

5 

0 

101 

110 

40 


O 

w 

0 




6^ 

15 

0 

123 

123 

54 

70 

7 

0 

100 

115 

37 

74 

7 

0 

115 

116 

30 

70 

5 

0 

115 

113 

27 


13 8 

82 

109 

150 

41 


58 

78 

84 

78 

0 

20 

40 

55 

80 

90 

57 

20 

83 


ro.itrol «:pccimcn 
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Case Time Descripmon 

MIN- 
NO UTES 


35 F 
30 
60 


„ I JS <2 o" CO.Trit- 

pH VoL- £-1 < PQ (IiPh U Vol- siv 

UME UMES 

CC MiLIJEQUIVALENTS PER LITER % UV'ITS 


35 F 
(90) 

30 

60 

90 

39 F 
30 


51 F 
30 


55 F 
30 


56 F 
30 
60 
90 

57 F 
30 
60 
90 

58 F 
30 
60 
90 

58 F 
30 


59 F 
30 


60 F 
30 


Mucus, bile 

Mucus 
Mucus 
Tr bile 


Bile 4- 
Bile + 
Bile tr 


Mucus +++-1- 
Mucus -1— i— i— 1- 
Mucus ++++ 
Mucus ++-}-+- 

Mucus ++++ 
Mucus -1-4-*-+ 
Mucus +4-+-f- 
Mucus -j-+-|-+ 

Bile + 

Bile + 

Bile + 

Bile + 

Clear 
Bile + 

Bile + 

Clear 

Clear 
Bile + 

Bile + 

Bile + 



1 








66 

86 

0 

57 

67 

49 



6 3 

67 

40 

0 

50 

48 

48 



80 

71 

16 

0 

66 

92 

20 

13 0 

290 

13 0 

72 

12 

0 

60 

81 

32 

117 

260 

90 

72 

48 

0 

33 

50 

32 

80 

170 

70 

69 

18 

0 

78 

100 

31 

90 

200 

18 0 


15 

0 

50 

55 




93 


5 

0 

38 

42 




80 


5 

0 

46 

50 




95 

75 

6 

0 

100 

114 

55 

54 

120 

0 

73 

6 

0 

105 

119 

40 

58 

126 

40 

71 

9 

0 

122 

132 

28 

58 

126 

56 

79 

10 

0 

52 

54 




5 7 

78 

10 

0 

35 

34 




31 

80 

8 

0 

42 

45 




35 

71 

8 

0 

87 

94 




40 

67 

3 

0 

83 

89 




40 

67 

3 

0 

72 

78 




40 

72 

5 

0 

83 

88 




56 


4 

0 

97 

100 




21 


4 

0 

97 

99 




56 


7 

0 

no 

112 




10 3 


15 

0 

79 

80 




106 

70 

10 

0 

53 

50 




112 

69 

10 

0 

63 

65 




13 5 

72 

5 

0 

63 

59 




11 <) 

67 

10 

0 

81 

81 




11 6 

84 

13 

0 

1 > 

40 

1 1 




72 

20 

0 

57 

60 

16 



18 4 

72 

22 

0 

78 


21 



16 5 

79 

16 

0 

107 

100 

18 



fl 

70 

14 

0 

56 

57 




120 

70 

7 

0 

58 

60 




•If) 

70 

6 

0 

86 

88 





70 

6 

0 

103 

102 




Of: 

73 

15 

0 

63 

60 

0 4 




67 

7 

0 

(.1 

54 

34 




62 

15 

0 

60 

(>] 

3 4 
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Tabi,i: III (Continued) 


CasB Time Description 

MIN- 
NO UTES 


pH Vol- 
ume 
cc 


O 

W 


w S 
0(2 
2 

5 tt 

w « 

P 

E-< <J 


tt 

in 

< 

W 


o 

w 

£ 
^ K 

pLiPL, 


CO 2 Tryp- 

VOL- SIN 

— — umes 

Miluequivalents per liter % units 


;5 

o 


O 

U 

Jrl 

cn 

< 

ei 

8 


64 


30 

60 


68 F 
30 
90 

70 F 
30 
60 
90 

77 F 
30 
60 
90 

83 F 
30 
60 
90 

86 F 
30 
60 

88 F 
30 
60 
90 

97 F 
30 
60 
90 

107 F 
60 
90 


108 


F 

00 


109 F 
30 
60 
90 

no r 


Clear 
Clear 
Bile - 1 - 
Bile 4 +4 

Light bile -f 
Light bile 

Light bile 4- 
Bile 44-4 

Mucus 4444 
Mucus 44-44 
Light bile 
Mucus 4444 

Mucus 
“B" bile 
Blood, mucus 

Bile tr 
Bile tr 
Bile tr 
Bile tr 

Bile tr 
Bile 4 
Bile -4 
Clear 

Clear 
Bile tr 
Bile tr 

Bile 4 
Bile 4 

Bile tr 
Bile tr 
Bile tr 
Biic tr 

Clcnr, mucus 
Licar, mucus 


35 

22 

8 

66 

63 

56 


22 

0 

47 

50 

52 

79 

19 

0 

90 

98 

34 

79 

8 

0 

93 

103 

26 


4 

0 



34 

79 

14 

0 

92 

99 

44 

79 

19 

0 

73 

116 

41 

79 

21 

0 

83 

no 

41 

78 

14 

0 

90 

105 

44 

79 

18 

0 

75 

77 

36 

69 

41 

0 

98 

99 

41 

7 1 

47 

0 

91 

94 

31 

78 

19 

0 

90 

91 

29 

72 

17 

0 

90 

92 

24 

72 

24 

0 

92 

94 

24 

6 9 

20 

0 

95 

95 

13 

67 

15 

0 

99 

102 

84 

3 

0 




70 

•7 *3 

7 

0 

116 

119 

19 

1 0 

9 

0 

130 

132 

27 

71 

*7 1 

16 

0 

110 

121 

22 

7 1 
rr n 

10 

0 

105 

114 

22 

7 9 
n n 

12 

0 

105 

117 

21 

/ 9 

18 

0 

100 

117 

16 

70 

70 

67 

67 

10 

15 

12 

13 

0 

0 

0 

0 

50 

57 

60 

55 

65 

66 

62 

59 

28 

28 

31 

26 

72 

37 

72 

10 

14 

11 

0 

12 

0 

113 

131 

111 

120 

125 

120 

29 

07 

15 

83 

85 

52 

22 

0 

0 

100 

108 

109 

118 

27 

14 

68 

58 

59 
68 

20 

20 

15 

30 

0 

9 

11 

0 

103 

113 

120 

112 

112 

114 

124 

130 

09 

08 

09 

14 

67 

71 

15 

15 

0 

0 

108 

137 

113 

140 

19 

14 


116 
99 
12 5 
12 5 

123 
10 7 
67 
58 

70 

87 

57 

24 6 
23 0 


25 8 
217 
27 7 
27 7 

270 
24 0 
150 
13 0 

15 5 
192 
126 

522 

504 

21 

21 

10 

11 


56 

76 

112 

tr 

tr 

tr 

123 


169 


90 

80 

no 

130 
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Table III (Continued) 


% 

Case Time 

MIN- 
NO UTES 

Description 

pH 

Vol- 

ume 

cc 

U 

W 

u 

u 

1*1 

OJ g 

So 
t3 S 
OO 

r 

p tft 

H < 

U) 

CO 

S: 

o 

M 

CO, AS HCO, Ion 

CO,Tr\t- 
VoL- SIN 
LMES 
% E VITS 

Milliequivalents per liter 

111 

F 

Bile tr 

24 

12 

0 

102 

118 

2 5 

83 

183 



30 

Bile tr 

77 

6 

0 

97 

103 

19 

65 

14 5 



90 

Bile tr 


18 

0 

100 

46? 

20 

48 

10 7 


112 

F 

Clear 

84 

60 

0 

70 

112 

31 

300 

67 3 



30 

Clear 

78 

45 

0 

68 

95 

19 

219 

48 5 



60 

Clear 

76 

30 

0 

108 

112 

27 

170 

381 



90 

Clear 

77 

35 

0 

93 

106 

22 

17 5 

390 


121 

F 

Clear 

69 

3 

0 








30 

Clear 

59 

4 

0 

68 

72 






60 

Clear 

68 

10 

0 

56 

65 






90 

Clear 

68 

10 

0 

43 

61 





122 

F 

Mucus 

65 


0 

58 

95 






30 

Mucus 

71 


0 

60 

90 






60 

Mucus 

69 


0 

67 

95 






90 

Mucus 

63 


0 

86 

89 





123 

F 

Clear 

77 

16 

0 

70 

87 

21 



0 


30 

Bile tr 

74 

10 

0 

90 

96 

28 



0 


60 

Clear 

67 

6 

0 

122 

123 

21 



0 


90 

Bile + 

67 

8 

0 

112 

120 

33 



0 

124 

F 

Ihlucus +++ 

74 

11 

0 

72 

94 

41 

190 

42 7 



30 

Mucus 4- 

76 

12 

0 

80 

97 

43 

14 3 

316 



60 

Mucus 4- 

77 

14 

0 

67 

82 

43 

103 

230 



90 

Mucus 4-44+ 

77 

9 

0 

62 

85 

43 

106 

236 


125 

F 

Clear, mucus 

74 


0 

64 

93 




0 


30 

Clear, mucus 

70 


0 

55 

60 




0 


"So 

Clear, mucus 

7.2 


0 

70 

80 




0 


90 

Mucus, bile 

74 


0 

73 

95 




0 

126 

F 

Clear 


.30 

0 

73 

83 

42 



0 


30 

Clear 


40 

0 

75 

80 

50 



0 


60 

Clear 

* • 

6 

0 

90 

98 

SO 





90 

Clear 


13 

0 

112 

128 

46 



tr 

127. 

F 

Clear 

76 

12 

0 

99 

112 

3 0 

95 

210 

« 


30 

Clear 

71 

14 

0 

85 

04 

27 

64 

140 



60 

Bile tr 

68 

25 

0 

99 

103 

3 4 

5 4 

122 



90 

Bile tr 

74 

8 

0 

105 

115 

39 

44 

90 
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TABLfi III (Continued) 



CasC TiMfi 

MIN- 
XO UTCS 


Description 


pH 


"1 55 

So 

a 


!z: 

o 

i-t 

o 

J-H 

n 

o 



w 

a 

s 

K a 


% 

S 

p tn 
£-1 <; 

w 

tn 

< 

w 

P AS 
Phosph 

CO 

et 

8 


o 

W 


MilUEQUIVALENTS per liter 


COjTrvp' 
VoL- SIN 

umes 

(fo UNITS 



70 


F 

30 

60 

90 


Clear 
Clear 
Bile + 

Bile 4 4-+ 


79 

79 

79 

78 


14 

19 

21 

14 


86 


88 


107 


F 

Light bile + 

79 

18 

30 

Light bile + 

6V 

41 

60 

Light bile 4- 

71 

47 

90 

Bile 4 — 1 — 1- 

78 

19 

F 

Mucus 4 — 1 — i — 1“ 

72 

17 

30 

Mucus 4-4-4-4- 

72 

24 

60 

Light bile 

69 

20 

90 

Mucus 4-++“i- 

67 

15 

F 

Mucus 

84 

3 

30 

“B" bile 

70 

7 

60 

Blood, mucus 

73 

9 

F 

Bile tr 

71 

16 

30 

Bile tr 

71 

10 

60 

Bile tr 

79 

12 

90 

Bile tr 

79 

18 

. F 

Bile tr 

70 

10 

30 

Bile 4- 

70 

15 

60 

Bile 4- 

67 

12 

90 

Clear 

67 

13 

7 F 

Clear 

72 

10 

60 

Bile tr 

37 

14 

90 

Bile tr 

72 

11 

« r. 

Bile 4- 

83 

52 

60 

Bilc 4- 

8 5 

22 

w r 

Btlc tr 

68 

20 

10 

Bile tr 

58 

20 

f)0 

1 Bile tr 

59 

15 


1 Bile tr 

68 

30 

10 r 

Chnr, mi'cii- 

67 

15 

tf\ Cl<-ir, nu:ai« 

71 

15 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


92 99 

73 116 

83 110 

90 105 


75 

98 

91 

90 


77 

99 

94 

91 


90 92 

92 94 

95 95 

99 102 


116 119 

130 132 


19 

27 


169 


0 110 121 

0 105 114 

0 105 117 

0 100 117 


90 

80 


0 

0 

0 

0 


SO 

57 

60 

55 


65 

66 
62 
59 


22 116 25 8 

22 99 217 

21 12 5 27 7 110 

16 12 5 27 7 130 

28 123 270 

28 10 7 24 0 

31 67 150 

2 6 5 8 13 0 


0 113 120 

12 131 125 

0 111 120 

0 100 109 

0 108 118 


29 

07 

15 


70 

87 

57 


15 5 
192 
12 6 


2 7 24 6 522 

14 23 0 50 4 


0 103 

9 113 

11 120 
0 112 


0 

0 


108 

137 


112 

114 

124 

130 

113 

140 


09 

08 

09 

14 

19 

14 


57 

47 


21 

21 

10 

11 

126 

107 
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Case Time Description 

MIN- 
NO UTES 


pH 


Vol- 
ume 
c c 


u 

a 

u 


1? ^ 
S>s 

§ M 


Ul 

< 

cq 


s: 

o 

HH 

« 

5 


% M 
W 

PktL 


z 

o 


O 

U 


o 

o 


Miluequivalcvts per liter 


CO. Tryp- 

VoL- SIN 
UMES 
% UNITS 


111 

F 

Bile tr 

24 

12 


30 

Bile tr 

77 

6 


90 

Bile tr 


18 

112 

F 

Clear 

84 

60 


30 

Clear 

78 

45 


60 

Clear 

76 

30 


90 

Clear 

77 

35 

121 

F 

Clear 

69 

3 


30 

Clear 

59 

4 


60 

Clear 

68 

10 


90 

Clear 

68 

10 

122 

F 

Mucus 

65 



30 

Mucus 

71 



60 

Mucus 

69 



90 

Mucus 

63 


123 

F 

Clear 

77 

16 


30 

Bile tr 

74 

10 


60 

Clear 

67 

6 


90 

Bile -f 

67 

8 

124 

F 

Mucus -4— 

74 

11 


30 

Mucus -i- 

76 

12 


60 

Mucus -4- 

77 

14 


90 

Mucus -}—}-++ 

77 

9 

125 

F 

Clear, mucus 

74 



30 

Clear, mucus 

70 



■§0 

Clear, mucus 

72 



90 

Mucus, bile 

74 


126 

F 

Clear 


30 


30 

Clear 


40 


60 

Clear 


6 


90 

Clear 


13 

127 

F 

Clear 

76 

12 


30 

Clear 

7 1 

14 


60 

Bile tr 

68 

25 


90 

Bile tr 

74 

8 


0 

102 

118 

25 

83 

18 3 


0 

97 

103 

19 

65 

14 5 


0 

100 

46? 

20 

48 

10 7 


0 

70 

112 

31 

300 

673 


0 

68 

95 

19 

21 9 

48 5 


0 

108 

112 

27 

17 0 

381 


0 

93 

106 

22 

17 5 

390 


0 







0 

68 

72 





0 

56 

65 





0 

43 

61 





0 

58 

95 





0 

60 

90 





0 

67 

95 





0 

86 

89 





0 

70 

87 

21 



0 

0 

90 

96 

28 



0 

0 

122 

123 

21 



0 

0 

112 

120 

33 



0 

0 

72 

94 

41 

190 

42 7 


0 

80 

97 

43 

14 3 

316 


0 

67 

82 

43 

10 3 

^3 0 


0 

62 

85 

43 

106 

23 6 


0 

64 

93 




0 

0 

55 

60 




0 

0 

70 

SO 




0 

0 

73 

95 




0 

0 

73 

83 

42 



0 

0 

75 

80 

5 0 



0 

0 

90 

98 

50 



68 

0 

112 

128 

4 6 



ir 

0 

99 

112 

3 0 

05 

210 


0 

85 

04 

27 

64 

14 0 


0 

99 

103 

34 

5 4 

122 


0 

105 

115 

30 

44 

oo 
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Table IV 

Computation of the percentage of HCl and NaCl in extracted specimens 
From this is figured the strength at which these chemicals have originated in pure solu- 
tion and the amount of that solution in cc The calculation is given on page 18 

Time Vol- Specimen Secretion 

Case min- ume Milliequivalents percentage Volume in c c concentration 
N o uTEs cc HCl Cl- Base HCl NaCl HCl NaCl HCl NaCl 


8 

F 

30 

24 

88 

65 

086 

377 

81 

219 

320 

SIS 


30 

100 

74 

120 

45 

266 

261 

622 

378 

428 

690 


60 

95 

85 

136 

40 

306 

232 

646 

30 4 

450 

725 


90 

55 

86 

130 

40 

309 

232 

375 

17 5 

453 

730 

10 

F 

90 

2 

96 

90 

0 

522 

0 

900 

0 

522 


30 

60 

61 

118 

51 

220 

296 

321 

27 9 

407 

650 


60 

35 

62 

118 

52 

228 

302 

19 0 

160 

407 

650 


90 

20 

0 

102 

105 

0 

608 

0 

20 0 

0 

608 

23 

F 

8 

0 

83 

102 

0 

592 

0 

80 

0 

592 


30 

8 

0 

83 

96 

0 

556 

0 

80 

0 

556 


60 

15 

0 

93 

95 

0 

551 

0 

ISO 

0 

SSI 


90 

5 

0 

90 

102 

0 

592 

0 

50 

0 

592 

31 

F 

190 

1 P/\ 

46 

113 

70 

166 

406 

753 

114 7 

417 

673 


30 

150 

oo 

112 

151 

46 

403 

267 

106 3 

43 7 

567 

916 


oU 

32 

100 

148 

52 

360 

302 

210 

no 

547 

881 


yu 

2/ 

90 

147 

62 

324 

359 

160 

no 

547 

881 

40 

F 

30 

60 

90 

IS 

29 

20 

33 

80 

24 

22 

20 

80 

100 

102 

100 

82 

75 

71 

84 

0 

086 

079 

070 

475 

434 

415 

487 

0 

74 
44 
16 6 

180 

216 

15 6 
164 

0 

360 

367 

360 

475 

580 

590 

580 

44 

F 

30 

60 

30 

35 

40 

0 

0 

50 

95 

74 

115 

95 

78 

67 

0 

0 

180 

552 

454 

388 

0 

0 

171 

300 

35 0 

22 9 

0 

0 

422 

552 

454 

667 

56 

F 

30 

60 

90 

8 

3 

3 

5 

0 

0 

0 

0 

87 

83 

72 

83 

94 

89 

78 

88 

0 

0 

0 

0 

545 

515 

453 

510 

0 

0 

0 

0 

80 

30 

30 

50 

0 

0 

0 

0 

545 

515 

.453 

510 

58 

F 

30 

60 

13 

20 

22 

0 

0 

0 

33 

57 

78 

40 

60 

0 

0 

r\ 

232 

348 

0 

0 

13 0 

20 0 

0 

0 

232 

435 


90 

16 

0 

107 

/ 0 

109 

0 

0 

435 

632 

0 

0 

220 

160 

0 

0 

435 

632 

73 

F 

30 

27 

88 

0 

86 

62 

127 

68 

0 

395 

0 

27 0 

0 

395 


m 

54 

108 

155 

*fU 

309 

267 

573 

30 7 

476 

765 



2o 

88 

143 


288 

267 

37 9 

161 

526 

894 

***■4 




313 

336 

147 

107 

555 

846 

/8 

r 

30 

(/) 

17 

31 

17 

0 

54 

70 

58 

130 

125 

60 

65 

58 

0 

194 

oc*? 

348 

376 

0 

140 

170 

17 0 

0 

429 

348 

690 



17 

42 

114 

68 

CO/ 

334 

93 

77 

461 

742 


r* 


30 

73 

151 

394 

65 

10 5 

396 

638 

# * 

1 

:o 

55 

103 

132 

75 

60 

108 

435 

15 7 

393 

378 

609 


f 

t L 1 

36 

46 


75 

co3 

348 

472 

383 

479 

772 


• * 1 

r 

*0 

* ^ 

24 

96 

75 

160 

086 

435 

435 

12 9 
97 

21 1 

30 3 

436 

356 

707 

573 


* 

** } 

70 

** 1 

10 

70 

52 

83 

121 

121 

/s 

SO 

68 

036 

^52 

435 

290 

53 

408 

397 

292 

306 

432 

493 

696 



1 

2^ 

103 

82 

io/ 

.101 

394 

.475 

217 

76 

283 

224 

432 

396 

696 

637 


\ 
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Table IV (Continued) 


Time Vol- 
Case min- ume 
N o UTES c c 

AIilliequivalents 
HCl Cl- Base 

Specimen 

PERCENTAGE 

HC! NaCI 

VoiUME 

HCl 

IN CC 

NaCl 

Secretion 
concentration 
HCl NaCl 

102 

F 

24 

0 

93 

109 

0 

540 

0 

24 0 

0 

540 


30 

46 

48 

125 

85 

177 

494 

16 6 

294 

479 

761 


60 

28 

78 

141 

70 

280 

406 

14 8 

132 

533 

858 


90 

15 

50 

137 

84 

180 

488 

56 

94 

483 

767 

113 

F 

63 

8 

103 

92 

029 

530 

50 

580 

370 

598 


30 

47 

26 

100 

76 

093 

441 

120 

350 

360 

580 


60 

130 

58 

111 

53 

290 

307 

67 8 

622 

400 

643 


90 

90 

48 

105 

51 

173 

295 

43 2 

468 

379 

609 


Table V 

Data to Demonstrate that NaCl Is not Secreted at a Constant Lc\el 

Case 

No 

Time 

min- 

utes 

Vol- 

ume 

cc 

HCl 

meq 

CI- 

meq 

SPEaMEN PERCENTAGE OP NaCl 

If secretion strength 
had remained at 

pre-stimulated level Secretion concentra- 
Base As and had been sc- tion according to 

meq found creted in pure formula for NaCl 

solution 

102 

F 

24 

0 

93 

109 

540 

540 

540 


30 

46 

48 

125 

85 

494 

345 

761 


60 

28 

78 

141 

70 

406 

281 

858 


90 

15 

50 

137 

84 

488 

339 

767 

73 

F 

27 

0 

62 

68 

395 

395 

395 


30 

88 

86 

127 

46 

267 

138 

765 


60 

54 

108 

155 

46 

267 

117 

894 


90 

26 

88 

143 

58 

336 

156 

846 
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The First Aphorism of Hippocrates^ 

By George Dock, M D , Sc D , P A C P , Pasadena, Cahf 


W E all claim descent, as physi- 
cians, from the philosophers 
and physicians of the great 
period of Gieek civilization, the fifth 
century, B C , and yet in the rapid in- 
crease of current literature we raa)’’ 
easily forget what that means Of 
course, we can easily revive our knowl- 
edge in any of a number of excellent 
works on Medical History, old or 
new , or, we can reread any chapter or 
number of chapters in the Hippocratic 
Writings In the following I have 
chosen one book, namely, the Apho- 
risms, and traced it down through the 
centuries, at long intervals, to be sure, 
seeing how it was reflected by the 
mind of the most brilliant Greek 
physician of Pergamos and Rome m 
the second century, AD ; by some out- 
standing Arabs of the ninth, tenth and 
eleventh centuries, a keen and practi- 
cal Englishman of the fourteenth cen- 
tury , and then through the busy days 
of early book-pnnting down to our 
own time Ancient and modern critics 
agree that a great deal, at least, of the 
Book of Aphorisms is the work of 
Hippocrates himself, although admit- 
ting that additions and alterations lia\c 
been made The earliest commentator 
we know, Galen, belic\cd Hippocrates 

♦Presented at the San Francisco Mcctini: 
of the American College of Ph\sicians, April 
4, 1932 


pioduced the Aphorisms m his old age, 
and as one of the latest commentators. 
Francis Adams, has said, no one could 
have wTitten them but one wdio had 
long been familiar wnth the phenomena 
of disease, and had maturely reflected 
on all the various subjects to w'hich 
the Aphorisms relate That the work 
was highl}'^ valued m the centuries im- 
mediately following the lifetime of the 
author we can gather from the fact 
that It w'as taken up by the School of 
Alexandria, w'here it was codified and 
presented, and in time reached Galen, 
w'ho, wnth characteristic enthusiasm 
and energy arranged the Book of 
Aphorisms m seven sections, added his 
own Commentaries and so enabled it 
to come down through the Dark Ages 
and not only survne the downf.nll of 
Galenism but be used as a text-book 
up to the time of the di';co\crK'« of 
Percussion and Auscultation, and of 
the Cell. The characters of the two 
men, Hippocrates and Galen, ha\c been 
vnidly anahved recenth In Charles 
Greene Cumston * 

The next name that comes down to 
us with that of Hippocrates js Humm, 
or Honcin l>en I sink, a Xt-torian 
Christian belter known as Tri.mimh:>-, 
born about 809 A D. m a nlhec m 
Mesopotamia, and the mo>-i Icw.nl 
.among the translators from Greek into 

•"Hisloirc <!c h ?*tc'irc re ’ 
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Arabic Joannitius was the author of 
one of the most celebrated “Isagoges”, 
or Introductions to Medicine Used m 
the Middle Ages as textbooks in manu- 
script, these were highly regarded and 
were therefore among the earliest 
medical books to be reproduced by 
printing I have been fortunate enough 
to examine a very good example in 
the library of Dr LeRoy Crummer 
Spelling, capitals and abbreviations 
show the influence of manuscript 
methods The title is “Ysagoge 
Johannici / Incipiunt Ysagoge Joan- 
nici / adtegni gahen ” The place of 
publication was piobably Lyons, the 
date 1510 Like other similar works, 
this contains the “Libn afforismorum 
domini Ypocratis”, m Latin, trans- 
lated from the Greek by Theodoras 
Ga/a, "medicus” Some of the Intro- 
ductions had the title “Articella”, or 
Artisella , from the fact that they 
contained the “ars parva” of Galen, 
also called the “Techm” or ‘‘Tegni’^ in 
\arious copies, and not from “Artis 
cclla” as sometimes thought “Arte- 
‘^cla- ^^as the title of a Venetian im- 
print of 1491 Dr Crummer has a 
good example printed m Florence in 


l hat remarkable character, Sui< 
a Greek biographer and lexicograpl 
'\ho Inccl m the end of the tenth c 
turv, <;pokc of the Aphorisms as « 
pa^Mng the human mind An A 
^rMon hearing the date 1100 AD 
t »ou-ht to h.ue been the most anc 
»;;”«^npt on hnen paper, parchn 
I flnru^ haMiig been used bef 
I J' ‘i jUmcnt i.o«- scho 

;;; .ro.n ,hc .ccond. 

■ W came 


possession of some in 751, when a 
Chmese army attacked Samarkand, 
and paper-making then spread all 
through Arabic lands and thence to 
Europe It IS said that the oldest re- 
corded Western document on paper is 
a deed of King Roger of Sicily, in 
1102 

Constantine, called the African, one 
of the ornaments of the School of 
Salerno, where he became a monk, 
translated the Aphorisms with the 
Commentaries of Galen into Latin late 
in the eleventh century, this being the 
first work of Galen to be put into 
Latin Rabbi Moses Maimonides, born 
m Cordova m 1135, called The Great 
Maimonides, and better known as phi- 
losopher and Talmudist than physician, 
included m his writings a Commentary 
on the Aphorisms 

How vital the Aphorisms were in 
the education of the medieval medical 
student we can see by a conspicuous 
example John of Gaddesden, sup- 
posed by some to have been the origi- 
nal of “The Doctour of Phisyk” of 
the "Canterbury Tales”, studied medi- 
cine at Oxford about 1303 For “in- 
ception in medicine”, which apparently 
included the taking of the B M degree 
at that time, he had to have read one 
book of Galen or one book of the 
Aphorisms of Hippocrates So well 
did John study the aphorisms that he 
quoted them one hundred and twenty 
times in his great work, the "Rosa 
Anghca”, written in 1314. A System 
of ^ledicine “from head to feet”, this 
was Widely used in manuscript in the 
fourteenth and fifteenth centuries. 
There are three copies in the British 
^luseum; one, dated 1356, in the Bib- 
hotheque Kationale in Pans, and one 
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each in the Bodleian and in Merton 
College library It was printed in 
1492 (Pavia), 1502 (Venice), 1517 
(Pavia) , 1595 (Augsburg) * The 
“Surgery” of Guy de Chauliac, father 
of French surgery and most celebrated 
surgeon of the middle ages, first pub- 
lished in 1363, also shows familiarity 
with the Aphorisms In the great 
medieval medical schools of Salerno 
and Montpellier, Hippocrates and Gal- 
en were the two authors whose works 
were especially studied Salerno, in- 
deed, was called Civitas Hippocratica 

Two and a half centuries after Gad- 
desden, we find the youthful Felix 
Plater, who became one of the best 
observers and one of the most judi- 
cious writers of the sixteenth century, 
studying for the doctorate in Basel 
When he took his final examinations 
in 1557, he was called upon to explain, 
among other questions, an aphorism 
of Hippocrates, (the first in section 
three) reading “Mutationes temper- 
urn pariunt morbos” *’•' Another cen- 
tury later, about 1647, Sir Thomas 
Browne advised a correspondent “that 
Hippocrates’ Aphorisms should be 
conned for the frequent use ivliich may 
be made of them” (Pickering Ed, 
1836) 

The editions of the Aphorisms be- 
foie 1500 are not accurately knoi\n 
After 1500, and including those in 
“Complete Works” of Hippocrates 
and of Galen, in Isagogcs and Articel- 
las, the number is so large that some 

P Cllolmele^, John of Gitldccdcn ind 
the Ro'sa Antfhca Oxtord 1912 

**Bnc{ Notes on Feliv Phtcr with Ex- 
tracts from his ms Memoirs prc^cr\cd m 
the Librar> of Basel Ba C G Cum-ton 
Johns HopKms Hosp Bull April, 1*512 


writers think the Aphorisms have been 
printed oftener than any other profane 
work A -J -L Jourdan and F -G 
Boisseau, in the Diet des Sci Med , 
Biographic Medicale, Art Hippocrate, 
T 5, Pans, 1822, give forty editions 
between 1532 and 1800 
J-E Dezeimeris, Diet Hist de la 
Medecme, anc et mod T III , Pans, 
1836, gives a still larger number of 
editions, including many incunables, 
and also including Articellas, and com- 
binations of various works, Hippo- 
cratic and others, with the Aphorisms 
He mentions fourteen French versions 
up to 1835, and 27 \ersified para- 
phrases, chiefly Latin The number of 
Commentaries on the Aphorisms, as 
Dezeimeris says, is immense, and he 
names many in his very interesting ar- 
ticle The greatest number of “Apho- 
risms” I find in a single list is that in 
the Catalogue of Printed Books of the 
British Museum, 1889, mz, 134 edi- 
tions of the Aphorisms as separate 
works Many languages are repre- 
sented including Greek, Arabic, Latin. 
Italian, Spanish, Hebrew, English anil 
Fiench Of Greek and Latin ie\ts, 
there u ere 13 in the si'cteenth centurj , 
19 in the sc\enteenth, 6 in the cnih- 
teenth, 1 in the nineteenth Greek and 
English, one in 1831 in Latin onh, 5 
in the fifteenth centur\ , 29 in the six- 
teenth, 29 in the seventeenth . 10 in 
the eighteenth Latin and French 3 in 
the seventeenth century Ficnch onh 
1557, 1660 1685 It.dinn onh 162! ; 
Engh':h 1550 158*^ 1610 hn5, K'/m. 
1708 1735 in Crt.nn.nn, 1825 !8/»o 
An Arabic text oJ Ilnn.n b''n Kb k 
vva> printed in Caiuittn ii 1‘5'2 Ih" 
this miinber is nionrpic'i. rs’O < f- 
fort to correc, it :n>fn 




does not seem worth while Xhe many 
versified translations suggest that it 
as probably a popular pastime m the 
early years of the revival of learning 
to turn the Greek prose into Latin 
verse, or rarely a modern language 
The places of publication include all 
the well-known seats of printing The 
number of editions depended to a great 
extent on the free-trade in printing, es- 
peciall)’’ that dealing with copies of the 
classics, in the original tongues as well 
as 111 Latin translations 
In size, we have everything from 
quarto to 32mo, pocket sizes being nu- 
merous from the earliest printing The 
editors include all the great restorers 
and commentators of Greek medicine 
One of the most celebrated, although 
better known at present as a comic 
riter than a medical guide, was Fran- 
cois Rabelais, the biographer of Gar- 
gantua and Pantagruel His talents 
%\ ere w ell known to his contemporaries 
Familiar ^Mth Greek, Latin and Arab- 
ic, made bachelor at Montpellier in 
1530, he lectured on Galen and Hippo- 
crates 111 1331 Dr A F Le Double 
(Rabelais Anatomiste et Physiologiste, 
Pans, 1899) has shown the extent 
and accuracj of his anatomical knowl- 


centures included the Commentaries of 
Galen A careful study of the latter 
might explain the disinclination to 
original work so evident in students of 
those days Besides the seven sections 
of Galen, almost universally followed, 
there was sometimes an eighth, con- 
taining Aphorisms thought to be apoc- 
ryphal 

The lack of classification is remark- 
able, and Dezeimeris rearranged the 
Aphorisms according to a simple clini- 
cal classification, which I shall follow 
in making some selections, using the 
edition of 1841 The English text of 
Francis Adams (Sydenham Society, 
London, 1849), the scholarly surgeon 
of Banchory, the French of E Littre 
(Pans, 1844), and the German of 
Robert Fuchs (Munich, 1893) are 
convenient for modern readers 

My early studies of the Aphorisms 
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QmbtK et Ant Mufz Commentarus a<f- 
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cdtic Gargantua began to appear in 
1533, but m the preceding year Rabe- 
l.u*, had published a Greek edition of 


the Aphorisms, and m 1543 and 1545 
he puhh«hed T.atin \ersions of the lat- 
Ur from the translation of Nicholas 
LtoiiKcno Dr LeRoj Crummer has 
e v»r\ fine example of the ver} rare 
b>nir. text (1532), bound A\ith the 
Apt’, risms n5l5) and three other 


1 ly., ^1. 
X V ih 

; > > ' s t , 


ratio cl^ptcr*- and the Ars med- 
"t ^>*U:i. Main of the edi- 
th- M'uemh md «<e\cnteenth 



Fir. 1 Title page o£ 1545 Aphorisins, 
Cflited bj Rabelais, from specimen in the col* 
lection of Dr LeRoy Crummer 
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were made m a few examples I hap- 
pened to have in my own collection 
When I took up the matter more seri- 
ously, I extended the search, until I 
had examined more than fifty exam- 
ples It IS a pleasure to thank various 
libraries and individuals who have as- 
sisted me I am especially grateful to 
Lane Library, San Francisco, where 
there is a very interesting collection of 
Hippocratic material The Huntington 
Library, Pasadena, has two very rare 
editions of the Aphorisms, and I am 
also indebted to that library for the 
use of Its reference material The 
Barlow Library of Los Angeles, has 
been of great assistance I have al- 
ready mentioned my indebtedness to 
Dr. LeRoy Crummer, but should in- 
clude the interest and the extensive 
bibliographic knowledge of Mrs Crum- 
mer Aher I had covered the ground 
fairly thoroughly, I took advantage of 
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Fig 2 First page of Ionic Greek tcM of 
the Aphorisms, edited lai- h> Kabenis 
bound with No 1 and other Hippocratic 
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isms edited b\ Jean Brcclic, of Tours 
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the kindness and skill of Dr W \\ 
Francis, librarian of the Osier Library 
of McGill Unnersit}, Montreal Dr 
Francis made copies of the First 
Aphorism in all the earl} specimens in 
that great collection, and also man} 
extracts from commentaries, and add- 
ed man} suggestions of his own 
I can think of no more striking e\i- 
dence of the clca\agc between ancient 
and modern medicine than the U‘'C of 
the Aphorisms up to about one hun- 
dred }ears ago and their neglect now. 
I may therefore be pardoned if I gi\c 
a brief account of the work before 
going on to the real '•ubiect I ln\t 
chocen I shall follow the tr.uichtioj 
of Adams, at the same time e' jiri -v.in,' 
to his Shade the gratitude I ltd fo' 
his self-sacrificing labor-, all the more 
ge'iicrous becau-e he ie-->h,'’cd tint f<b 
preMOiis attempt to "cisiftr iij n ;!,<• 
great work it*- pre>,'tr p '*-'!.* ’ *0 f * 
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English literature of medicine has that none of the commentators has 
proved a complete failure” been able to follow the example. As 

Of the numerous definitions of an to the object of the work, I accept 
aphorism, I think one of the best is the suggestion made by many others, 
Adams’ version of Galen’s, viz , “a that it was intended to be a compre- 
writing remarkable for brevity and hensive treatise on the physical sci- 
point”. Brevity is a constant feature ence, physiology and medicine known 
of the Hippocratic writings, and in the at that time This explains the in- 
Aphorisms this has been carried so far elusion of the aphorisms about seasons, 
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autem preceps experimentum pe-’ 
riculofum^iudicium difficile. Nec folum 
feipfum prasftarc oportet oppcxrtuna fa- 
cientem, fed & Jtgram, & aflidentes, & 
exteriara. 

La vh efi hrhfue , mats I' art efl longtte, 

I occajim efi fittdaine ^ legeremens fajfij 
f experience periUetiJe dangerenfe : le in- 
gemem difiicile. Et nefefaut fenlement mon- 
firerfmre bien fan deuvir : tnnisanfiifattt qne 
le patient face de fa pan ce qu*il doit , & les 
yninifires ^ fermtetm qni font autom de Itiy 
joient tels qtt tis doiuent efire: que lescljn-'^ 
fes ^neriaires foiem conmnahles ^ & ainfi 
qtt il appartient, 

Gal, 11 eft tenu pour certain ,prcf-' 

tjnc entre tous Ics 'cxpolitcuis , que 

ccftc oraifon, foit qu’cllc fuft cn vn , oil 

'« plulTcurs Aphorifmes , cftlc probmc5^ 

j^rcfaiioh dc tout Toctturc, Mads cc n’clt 

... * 

/ 

! 

1 K fir'* \i>5 o-jvin from Xo ^ 



135 


The First Aphorism of Hippocrates 


and the nature of waters, while the 
parts on the symptoms, prognosis and 
treatment are appropriate. There are 
about four hundred separate apho- 
risms, some of them expressing truths 
that twenty-three centuries confirm, 
and others reflecting errors handed 
down from the infancy of anatomy 
and physiology The wealth of mate- 
rial goes far to explain the great re- 
gard in which the work was held in 
the Hippocratic dawn of mediane, as 
well as in the urge of the Renascence, 
while the far greater bulk and the 
ever-growing complexity of post-Har- 
veyan medicine removed the primitive 
advantage, and in time made the 
Aphorisms unnecessary, if not practi- 
cally useless I think, however, that 
the undergraduate in his first vision of 
clinical medicine, still more, the in- 
terne, might gain much pleasure, and 
perhaps get an intellectual stimulus 
from an occasional perusal of this ear- 
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Fig 6 The First Aphorism from N'o 5 
Compare the Greek te\t with that of No 2 


ly work, and jierhaps be led to a more 
serious stud) of other chapteis of 
ancient medicine 

The First Aphorism server as an 
Introduction, or Prolegoinciion. in the 
edition of Dcrciincri*?, and as I wi"-!! 
to give It special attention I on 
to another often alliulcrl to fScclio.i 
II. Aph 22 ) • “Disca«es winch ari'c 
from rejiletion aie cured In dcjiltimn, 
and those that arise from depittion ai<‘ 
cured In repletion , *uid 111 gentral tii'-- 
cases are cured In tlieir co.itnrK-^ ’ 
This IS comc.titnc'S incationcd -< the 
original "contraria omtrarn-' ciirant- 
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ur”, but the idea is better expressed 
m another Hippocratic work “On the 
Places in Man” It does not seem to 
require any discussion now Under the 
sub-title, “The Art of imitating the 
curative processes of Nature”, we find, 

I 21 “Those things which require to 
be evacuated should be evacuated, 
wherever they most tend, by the prop- 
er outlets”. Cosmetics and general 
prognosis join in II 54 “Largeness 
of person in youth is noble and not 
unbecoming, but in old age it is incon- 
venient and worse than a smaller stat- 
ure” Signs of imminence of disease 
may be represented by II 5 “Spon- 
taneous lassitude indicates disease” 
Uroscopy has eight aphorisms relating 
to it, VII 34 being one of the most 
interesting “When bubbles settle on 
the surface of the urine, they indicate 
disease of the kidneys” If this means 
bubbles that remain after shaking the 
urine, from albumin in the latter, we 
can only wonder how such knowledge 
can be explained without experience 
^\lth autopsies It seems to represent 
a different kind of observation from 
that in 11. 33 “In every disease it is 
a good sign when the patient’s intellect 
IS sound, and he is disposed to take 
\\haie\cr food is offered to him, but 
the contrary is bad” Equally sage is 
II 19 “In acute disease it is not quite 
‘•ate to progno'Jticate cither death or 
rtco\cr>” And II 42 “It is impos- 
vilik to rcmn\c a strong attack of 
apopk*\\. and not easi to rcmo\e a 
V taU o,k". In V 10. i\e ma\ not 
agne with the time clement, but the 
gtticrrd thought suggc^tiic' “Per- 


empyema” That Hippocrates was 
far in advance of his time in his 
knowledge of pleural disease is gen- 
erally known A good example is 
shown in VII 44* “When empyema 
is treated either by the cautery or in- 
cision, if pure and white pus flows 
from the wound, the patients recover; 
and if mixed with blood, slimy and 
fetid, they die” VI. 27 “Those cases 
of empyema which are treated by in- 
cision or the cautery, if the water or 
pus flows rapidly all at once, certainly 
prove fatal” An interesting statistical 
observation is given in V 9 “Phthisis 
most commonly occurs between the 
ages of eighteen and thirty-five” V 
12 IS not so clear “Phthisical per- 
sons, the hair of whose head fall off, 
die if diarrhoea set in” 


HIPPOCRATIS APHOmSMI. 
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sons are not equally acute, because 


The doctrine of critical days is a 
serious difficulty in Hippocratic writ- 
ings A good example, in the sense 
that It IS hard to understand, is IV 
64 “When in cases of fever jaundice 
occurs on the seventh, the ninth, the 
eleventh, or the fourteenth day, it is a 
good symptom, provided the hypo- 
chrondriac region be not hard Other- 
wise It IS not a good symptom” The 
very important doctrine of crises has 
a good example in II 12 “What re- 
mains In disease after the crisis is apt 
to produce relapses”, but II 23 seems 
more dogmatic than useful “Acute 
diseases come to a crisis in fourteen 
days”, unless we accept the explana- 
tion that we have here a definition of 
an acute disease II 2 illustrates prog- 
nosis in a simple form “When sleep 
puts an end to delirium, it is a good 
sign”, also, II 16 “When in a state 
of hunger, one ought not to undertake 
labor”, and II 48 “In every move- 
ment of the body whenever one begins 
to feel fatigue, it will be relieved by 
rest”, and II 4 “Neither repletion, 
nor fasting, nor anything else, is good 
when more than natural ’ II 21 has 
an appeal m these days of depression 
and secret ballots on Prohibition, 
“Drinking strong wines cures hunger”, 
and II 11 belongs to it “It is easier 
to fill up with drink than with food” 

A good example of thoughtful medical 
observation is reflected in I 14 
“Glowing bodies have the most innate 
heat, they theiefore require the most 
food, for otherwise their bodies arc 
wasted In old persons the heat is 
feeble, and theiefor they require little 
fuel, as It were, to the flame, for it 
vould be extinguished by much On 
this account, also, fc\ers in old per- 


their bodies are cold” There are man} 
aphorisms on diet I 4 reads “A 
slender and restricted diet is always 
dangerous in chronic diseases, and also 
in acute diseases, where it is not req- 
uisite” And again, “A diet brought 
to the extreme point of attenuation is 
dangerous, and repletion, when in the 
extreme, is also dangerous” II 38 
shows a diplomatic method still useful 
in practical dietetics “An article of 
food or drink which is slightly vorse, 
but more palatable, is to be preferred 
to such as are better but less palat- 
able” 

Therapeutic directions are numerous 
and varied II 37 reads “Purgatne 
medicines agiee ill with persons m 
good health” Hellebore, which many 
of us have never had occasion to pre- 
scribe, played an important part in 
ancient Greek medicine Wc find it in 
IV 16 “Hellebore IS dangerous to 
persons ^\hose besh is sound, for it 
induces convulsions” and V 1, “a 
spasm from taking hellebore is of a 
fatal nature”, but I\* 15 “When 
you %\ish the hellebore to act more, 
move the bod), and ^\hen to «:top let 
the patient get sleep and rest ’ 

Bleeding, of cour'se. vas much in 
use, and the adwce in VI 47 “IVr- 
sons who are beiiefitled b) ^enc^ectlon 
or purging, should be bled or purged 
in spring”, was widcl\ ob‘:cr\ed nniil 
late in the last ccntur\ The ‘•nnit 
ad\ice. without the purging w :e- 
peatcd in VII 53 The niks aboiii 
purging arc cxtcn«ne IV 5 
“About the tune of tin. dng-th\ and 
before it the admun'«tr.'itiirn of 
ti\e- IS unsunable ‘ \o'ims ttilv t,s 
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that this rule was followed hy all the 
Greek and Arab physicians Accord- 
ing to Galen, it is fighting against 
nature to determine inwardly by pur- 
gative medicine, while the heat is de- 
termining outwardly Even now I 
think we are not agreed upon the ad- 
vice in I 24 “Use purgative medi- 
cines sparingly in acute diseases and 
at the commencement, and not without 
circumspection” 

Aphorisms dealing with surgical 
problems are numerous and interest- 
ing, but I shall give only a few VI 
6 “A severe wound of the bladder, 
of the brain, of the heart, of the dia- 
phragm, of the small intestines, of the 
stomach, and of the liver, is deadly” 
Galen points out that the word “dead- 
ly” IS often used in the sense of “very 
dangerous” VII 14 says that “stupor 
or delirium from a blow on the head 
IS bad” VI 8 “In dropsical per- 
sons, ulcers forming on the body are 
not easily healed” VI 38 “It is bet- 
ter not to appl)*^ any treatment in cases 
of occult cancer (meaning either not 
ulcerated or deep-seated) , for if treat- 
ed the patients die quickly , but if not 
treated, they hold out a long time” 
I\ , 79 “In those cases where there 


a sandy sediment m the urine, thei 
is calculus in the bladder or kidneys' 
Galen added the words “or kidneys 
‘■a\uiir Uic> were not mentioned in tl 
copies of the Aphorisms then m us 
\ belief '.till encountered is shown : 
\ 1 12 “When a person has bei 
tnred «j{ chronic hemorrhoids, unle 
“JU be leu. there is danger of drop; 
or phtms.«v Hipcr\cmng” 

acolr.ij, a;,, I obstetrics arc free 
V 50 “It sou wish 
S' rn v.oman, apply 


large a cupping instrument as possible 
to the breasts” V 42 “A woman 
with child, if it be a male, has a good 
color, but if a female, she has a bad 
color”, raises many questions about 
the accuracy of observation, while V 
38 clearly goes back to the very old 
belief in the uterus as a two-cham- 
bered organ , it reads “If, in a woman 
pregnant with twins, either of her 
breasts lose its fulness, she will part 
with one of her children ; and if it is 
the right breast which becomes slender, 
it will be the male child, or if the left, 
the female” By the time of Galen the 
error had been recognized V 49 is 
interesting ethnologically, because 
Adams tells us the practice was popu- 
lar m the North of Scotland in his 
time, about one hundred years ago 
The Aphorism says “To procure the 
expulsion of the secundines, apply ^ 
sternutatory, and shut the nostrils and 
mouth” 


The First Aphorism is in two sen- 
tences, which I shall consider m the 
leverse order, for the second sentence 
forms a fitting introduction to the 
technical aphorisms that follow Jt 
reads, m Adams’ translation “The 
physician must not only be prepared to 
do what is right himself, but also to 
make the patient, the attendants, and 
externals cooperate ” This reveals a 
w'lse and experienced physician wdio 
knew' w’ell one of the most important 
parts of the practice of his art He 
knew the votary of the Old Medicine. 
W'ho had left his crutch and his votive 


offering in the Esculapian temple, he 
knew the solicitous relatives, from 
grandmother down, the fussy neigh" 
bors, with recommendations from the 
market place, the theater and g>*”' 
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nasium, and the advocates of all the 
cults, and he avoided all discussion and 
argument in one apodictic sentence 
The beginning of the Aphorism is also, 
I think, best rendeied in English by 
Adams, as follows “Life is short, and 
the Art long , the occasion fleeting , ex- 
perience fallacious, and judgment dif- 
ficult” The opening words have ar- 
rested the attention of some of the most 
acute minds in all the ages Cicero, 
Horace, Seneca, Pliny the Elder, 
Juvenal Martial, Sallust, and other 
Roman writers knew them Moliere 
used the first part of the aphorism in a 
medical comedy, "The Flying Doctor” 
Goethe quoted “Life is short. Art 
long” twice in the First Part of 
“Faust” Longfellow’s use of the 
words m the “Psalm of Life” is well 
known Daremberg, the learned medi- 
cal historian said “The beginning of 
the Aphorisms has an incomparable 
majesty It is impossible to imagine 
expressions so brief and so striking foi 
describing the grandeur of Medicine 
and the responsibility of the physician” 
In the original Greek the Aphorism is 
even more concise than is most trans- 
lations, as the Greeks omitted verbs, so 
that we might read “Life short, but 
the art long” etc It is an interesting 
pi oof of the practical \alue of the 
Greek language that of the ten chief 
words in the first half of the Aphor- 
ism, se\en aie in daily use in English 
words like biology, brachycephahc, 
technic, macrocosm, cnipiricisni, oxj- 
gcn, and crisis, and two others are 
used in chemistry It is hardlj neces- 
sary to say that all medical coiiinicn- 
tators hold that "Art" means the Art 
of iMedicmc The context makes this 
clear, but no medical man can object 
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to the more general application, as by 
Goethe and Longfellow 

The next phrase, “Occasion fleeting” 
deserves comment The word used for 
occasion means not time in a general 
way, but “fit”, “proper”, “exact or 
critical time”, “time in reference to 
subject” It corresponds to the Latin 
“opportunitas” The word for “fleet- 
ing” is literally “sharp,” “pointed”, 
“cutting”, “vehement”, “prompt”, 
"fleeting” 

It IS easy to see from this alone the 
keen therapeutic sense of the author 
We can understand how it w^as that he 
seized the time for opening an einp}'- 
ema, and w^e can imagine how his mind 
would have appreciated the exigent 
medicine of toda)', with a perforated 
peptic ulcer, an acute appendicitis or an 
empyema of the gall-bladder, a tw isted 
pedicle, a tumor of the spine, or a 
meningitis Yet the needed prompt- 
ness runs a risk at present of being 
missed by reason of the technical de- 
tails that seem necessar} and that can 
be done more rapidh if promptness is 
realized as essential I often think 
how^ applicable a certain saMiig at- 
tributed to Xapoleon is in such ca‘-cs 
It is said that after an carh Italian 
battle the oppo«:iiig comiiiander a'-ked 
for an armistice in order to inipro\c 
his po'sition Napoleon with more 
oratorj than Grant on a ‘.niiilar oc- 
cr.«;ion. said “No *. adding “It ma\ 
happen that I shall lo'c batllc' Init }ou 
will ne\cr catch me losing nnmitcs, 
either b\ o\erconriocnce or cloih In 
coni citing Greek into niedm.il L’'!in 
there were some difiiculticc ' <>v.- 
cacio’ that 1'=, "opportunitv . "th tmi' , 
or "iniorablc tiniL", i*- lUirh 
used b\ earl) cditnr" brt "*t*i(j*i<-” 
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was used by Hugo of Siena (d 1439) 
in a Venice, 1498, edition (Osier Li- 
brary, No 171), and in the Florence 
Articella of 1534 It also appears in 
the Van der Linden edition, Lugd 
Batav , 1665 “Acutum” was used for 
the 1498 and 1534, “praeceps” for the 
1665 Praeceps, “headlong”, “sudden”, 
was the adiective most frequently fol- 
lowing “occasio”, but “celeris”, and 
“volucns”, “fleet”, are also used 
Heurnius, 1543-1601, who edited 
many editions, was not satisfied with 
such simple language and said “Oc- 
casio momentosa & magni momenti” 
A few editors introduced a “neverthe- 
less” into the phrase English, French 
and German editors followed the gen- 
eral ideas, and ^ve find “occasion sud- 
den”, “roccasion echappe” (Le Clerc, 
1702), “I’occasion passe vite”, “I’oc- 
casion prompt a echapper”, “I’occasion 
fugitive , and **rechte Augenbhck”, 
"Gelcgcnheit fluchtig”, “schnell vor- 
ubeigelicnd”. “plotzlich” Dr Eliot 
used “occasion instant” m the inscrip- 
tion foi one of the Plarvard Medical 
V chool buildings, an unusual word 
equualeni to “urgent” (See Second 
hliistlc ol Paul to Timothy, Rev vers 
- be instant in season, out of sea- 


Ihe nc\t clause, “experience fall 
cious". has cuiscd more difficulty 
trariMatoi. than any other part, a, 
tuniKhes an interesting study “F 
i; ^"“^’•‘/nliax'is a frequent Lai 

‘ f- r Fm T 

' ‘ ‘^'^pcnmcntum falla- 

. Vhik we now di«:tingui 

’ CM.’ '"'i" and “c 

"J / always , 

‘“•me from a, 


when we test this word by its early 
use, we find that it indicates such 
things as trial, attempt, undertaking, 
thing to be proved, and so makes the 
basis of the old and modern woid em- 
piricism It often included attempts 
the outcome of which might be un- 
certain So It was used for a trick, a 
stratagem, hence a robbery or piracy; 
a temptation, in ecclasiastical writing, 
an attempt to seduce a female, an ac- 
tion by sea, and so on The qualifying 
adjective, translated “fallacious”, 
means more frequently “slippery”, or 
“likely to cause a slip, fall or hurt, 
insecure, doubtful, delusive, perilous, 
reeling, unstable” 

Galen recognized the point of weak- 
ness 111 the phrase, and commented at 
considerable length, but also with 
some obscurity It seems clear that 
he meant that therapeutic experiment 
is dangerous, because it may involve 
the life of a human being But we 
must understand the position of ther- 
apeutics at the time, with its division 
into sects, the Methodists who relied 
upon theory, the Empirics, who tried 
expel iments, and the Dogmatists, who 
took a middle course Evidently the 
Hippocrates who objected to the 
routine use of hellebore was not the 
same \vho incised the empyema In the 
former case he was probably right m 
withholding the drug, but in the latter 
he was trying the ‘dangerous experi- 
ment” of operation rather than leaving 
the patient to die according to rule 
If the incision did not heal, and the 
I^atient had what we now recognize 
as a tuberculous empyema, Hippocra- 
tes might W'cll have said “experience 
fallacious ’ Then as now, different 
degrees of faith 111 rules affected one’s 
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practice Guy of Chauliac with Gallic 
keenness read that part of the aphor- 
ism, “expenence fallacious and dan- 
gerous” As printing went on “ex- 
perimentum periculosum” was pre- 
feried, and “experimentum fallax” 
rare, and “experientia penculosa” al- 
most disappeared, reviving in 1829, 
Avhile “experientia fallax” disap- 
peared and reappeaied in a similar 
way In the Foes-Plant edition of 
1633 (Lugd ) Foes preferred "expen- 
entia fallax”, while Plant chose “ex- 
perientia penculosa” Heurii, who had 
to make matters more emphatic, intro- 
duced “empirica periclitatio penculosa” 
(1601, 1609, 1627, 1633) Even be- 
fore the experimental age was con- 
scious of its surroundings, the question 
of interpretation had to be considered, 
and so we find Paracelsus making a 
characteristic pronouncement For a 
copy of this I have to thank Dr W W 
Francis It is taken from No 177 of 
the Osier Catalog Except for Para- 
celsus specialists it would be too long 
to quote in full Paracelsus states that 
"in the beginning” there was no The- 
01 y, but only Experience “this loosens, 
that constipates” "Scientia ist 
nimmer Experimentum fallax das 
macht die Theoiika medica, etc” 

Dr Francis has also found an in- 
teresting comment m the “Medicina 
Hippocratica exponens Aphonsmos 
Hippocratis” Auctore Johanne de 
Gorter Ed Pnma Jtalica Patavii 
1747 From this it seems that de 
Gorter distinguished between expen- 
ment and expenence, and vent on to 
say “Not eieiy experiment is peril- 
ous. for many physicists and chemists 
have made many experiments, in vhich 
there vas no peril Hut in medicine 


an experiment is perilous, for the end 
of a rash experiment is death” 
Modern languages, of couise, gi\e 
only a reflection of the perplexities of 
the earlier Latin writers So we see 
that in Le Clerc in 1702, Dezeiineris in 
1841, and Littre in 1845 “trompeuse" 
is used to describe "rexperience ’ , 
Daremberg put it “lempirisme est 
dangereuse” The Geimans began 
later, and folloved the same lines J 
F C Grim, 1837 “Erfahrung trugci - 
ich”, Fuchs, 1895 “Versuch truger- 
ich”, Kurt Sprengel, 1789 “Erfah- 
rung misslich” , J A Petschaft, 1825 
“Der Versuch gefahilich” 

The English translation of Siirengel 
of 1708 IS very crude and i>uts the 
phiase “to make experiments danger- 
ous” An early' English edition, an- 
onymious, the Preface signed “S H ” 
London, 1610 puts it “experiente un- 
certain”. It was a refreshing \ariation 
when Francis G Benedict took Presi- 
dent Eliot’s version and made “experi- 
ment” an experiment m the modern 
way, not a therapeutic essay iicrhap- 
hundreds of years old, but a formal 
scientific procedure, ga^e a brilliant 
plea for the Aphorism as a guide 
*S\here the occasion for obsenation, 
foi test 01 proMiig may exist but for 
a shoit time and the danger of 
not making the ciitical cxpc-iinent at 
the piopcr time is indeed perilous' 
The icccnt discussion on "'I’lie \n 
and Human Xatuie’ by 8tevari H 
Roberts”' gi\cs eloquent testinv»'iy to 
the Mlabt\ of the ,ai>hori=iu nv a gmdi 
to the \rt in it^ clinical api’luaSn'M 

• Roberts ^tcwwt K Tl r ! 

hunnn intu-’t Veu 1 t. Jr ''ri! i' J 

CCM “O'/O 
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The last clause in the sentence, 
“judgment difficult”, has come down 
in almost the same words in all the 
versions I have examined, “judicium 
difficile” (Lat), “jugement difficile” 
(Fr ), “urtheilen schwierig” (Germ ) 
This IS all the more remarkable since a 
simpler and more clinical meaning was 
near at hand For the word “krisis”, 
translated as “judgment” or “deas- 
lon”, involving choice or discrimina- 


tion, also was used by Hippocrates for 
the crisis or critical stage of an illness. 
I find myself rejecting the latter 
interpretation “the crisis of a distem- 
per”, difficult, and agree with the more 
metaphysical interpretation given by so 
many others who have been puzzled 
and fascinated by the old but immortal 
medical theme “Life short, but the 
Art long, opportunity fleeting, expen- 
ence fallacious, judgment difficult” 


A Neglected Research 

M y SLGGESTION on this occasion [is] to initiate a thorough study 
of the problem of longevity in its special application to the medical 
profession I feel strongly that a study of the lives, the haffits and the re- 
creations of, say, one thousand men of mark in the medical world for the last 
^^1 would make an extremely valuable contribution to 

w e gc nd this study should be amplified by research into all the more 

the cause of death in the medical profes- 
to l)p f countries, with due regard to ages at death and the lessons 

nnd ^ ^ le countless instances of premature demise Let guesswork 

u Irttw ‘he saUent facts, for 

of the wasted suffers no greater social losses than that 

... ad.an;e of th;' atamable" hme^" 

....on umc”morr““a "T "’“‘s' effort, more exacting demands 

do^ iUm ”kes I '"‘'Kone leisure, than tL of the 

“f nitn renders n there are few who do not No class 

"ho praclice the .S 0? ..’"'? ""i.spensable service to society than those 

rpon no group of men falU a'heavicTburdS 

•>iid .11 war And none I.-.. , hurden or a greater responsibility in peace 

'."11 111 vlinh the hlessiit"of nT "Tf advance the cause of a true cmliaa- 
" and., tlv. supreme test of it* freedom from illness and suffering 

1 1 of mmkjnci Yet P^’^t of an ever-mcreasing pro- 

d 1 ■•.nii.i} dccidedh disca’icOTnirw-’JlT regarding its own health 

‘ ' ‘-Ug..,ee 5 if d’ Fpi ®^*ffgcstive of neglect that justifies 

1 ' ‘ 1930 p HorFMAx, LL D , m Ufc and Death w 

<' . X» ’> J, ™ cntial Insurance Company of America, 
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NON-MEDICAL DISTRIBUTION 
OF DRUGS AND MEDICINES 

The social, medical, and economic 
importance of the distribution and em- 
ployment of drugs under other than 
proper medical direction is forcefully 
set forth in a recent publication* from 
The Committee on the Costs of Medi- 
cal Care In this report it is stated 
that the people of the United States 
spend each year approximately $715,- 
000,000 for drugs and medicines, of 
which only 27 per cent ($190,000,000) 
IS the portion expended for prescrip- 
tions, or for other purchases made 
with the direct advice of medical prac- 
titioners This means that the public 
spends annually $525,000,000 for self- 
medication in its various forms The 
retail sales of home remedies account 
for $165,000,000 These are usuallj 
bought without the express instruction 
of the medical profession, but maj’’ 
have been purchased at the suggestion 
and oftentimes with the approAal of 
medical practitioners The nation’s bill 
for “patent medicines” comes to $360,- 
000,000 In the words of the Abstract 
of this publication (Number 14) * 

♦The Costs of Medicines, The Manu- 
facture and Distribution of Drugs and 
Medicines in the United States and the 
SerMces of Pharmaev in Medical Care, b\ 

C Rufus Rorem, Ph D , C P A . and Robfrt 
P Fischfxis, BS, Phar D, Uni\crsit\ of 
Chicago Press, 268 pages, April, 19 j 2 Price 
111 cloth. $2 50 Abstract obtainable from 
The Committee on the Costs of Medical Care, 
910 Sc\cntccnlh St, XW Washington. 
DC 


“Thus a total of $525,000,000 is spent 
by the American people for medicines 
on their own initiative to cure minor or 
chronic ills which seem too trmal or 
too frequent in occurrence to warrant a 
call upon a medical practitioner, and to 
alleviate temporarily physical or mental 
symptoms which may or may not be 
the danger signals of serious disord- 
ers ” The total amount spent for drugs 
and medicine is roughly of the same 
general order of magnitude as the sum 
spent for the services of physicians, or 
for hospitalization, and represents a 
charge, on the average, of between $20 
and $25 per family^ per year Since 
such purchases are made ^oluntanly 
by^ people wdio still have their earning 
capacity, and are distributed thiough- 
out the y^ear, they' ha\e not been con- 
sidered a burden and ha\c not pro- 
voked unfriendly or critical discussion 
The “drug stores” of this country 
receive each year $485,000,000 from 
the sale of home remedies and "patent 
medicines ’ The remainder of the ex- 
penditure for self-mcdication goes to 
mail-order houses general stoics, lurb- 
alists, Itinerant \cndors, etc Aspirin, 
and sometimes more potent anodynes 
and soporifics, can be obtained in nwny 
restaurants and at soda foimnnis 
connected w itli drug stores One must 
liaAC a good deal of sMiip,itliy fo*- the 
phannacist in the position m winch lu 
finds himself If he conducts his busi- 
ness with coiiscientioiis rtg.T'd lo the 
ethical code of his professu. i, v Inch 
decrees that he must no: isvuivt tin 
functions and prcro^Ttni'- oi a 
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cian by attempting to diagnose a custo- 
mer’s condition or by prescribing medi- 
cines for him, he does so in full knowl- 
edge that he is playing to the hand of 
a less conscientious competitor At a 
time when the standards of education 
and expel lence which must be met in 
order to qualify for licensure as a 
phaimacist are being raised in many 
states, the whole tendency of pharm- 
acology, therapeutics and pharmaceuti- 
cal manufacture is such as to give the 
pharmacist less and less opportunity 
to practice the science of compounding 
medicines He is forced to turn to 
merchandising, to catering, and to the 
ait of salesmanship in order to secure 
economic independence Although 
fewer doctois compound and dispense 
remedies fiom their offices, there is an 
increasing tendency foi physicians to 
pi escribe medicines already compound- 
ed under proprietary names Judging 
bj the advertisements which crowd 
mail) European medical journals, this 
tendenc) has reached a level on the con- 
t incut which we may earnestly hope 
will neicr be approached here 
W hilc the better t) pe of druggist no 
lousier stocks patent medicines for ve- 
nereal diseases and deprecates over-the- 
counter prescribing for them, it is com- 
mon Knowledge that it is in connection 
with till*, group of diseases that the 
mo'l n.igrant disregard for profession- 
al ctliK and public welfaie exists 
lint which is ‘common knowledge’ is 
liKivi'-i supported b) thoroughly con- 
trol^ fj uuc'tigation In the course of 


cial hygiene in San Francisco, questioii- 
nanes were filled in and returned by 
130 drug stores Of these, 79 per cent 
reported that 1,545 patients with dis- 
orders thought to be gonorrhea and 
323 with disorders thought to be syph- 
ilis had applied for advice or for reme- 
dies during the month of 
Of the 102 druggists who stated what 
they did for those requesting such aid, 

19 per cent admitted that they fur- 
nished remedies , 10 per cent furnished 
remedies occasionally, but in some m 
stances referred them to a physician 
or clinic, 49 per cent always referred 
inquirers to a physician or clinic, an 
23 per cent stated that they gave no 
information As a check on the an- 
swers given, investigators visited 
such establishments and gave a vague 
account of symptoms leading to an m 
ference of the presence of venerea 
disease The replies received indicated 
that 56 per cent of the drug stores vis 
ited were willing to undertake the i 
legal practice of medicine by dia^os 
mg, or by prescnbing, or both uy 
31 per cent definitely refused either to 
diagnose or to prescribe, and advise 
the inquirer to go to a doctor or c uuc 
Similar investigations have been cou 
ducted in several other cities. lu ^ 
cago, 63 per cent of the drug 
visited made diagnoses and offered to 
sell remedies or to treat syphilis or gou 
orrhea; in New Oilcans, 34 per cen i 
111 Washington, D C , only four p^^ 
cent In addition, 445 young men o 
San Francisco w^ere interviewed cas 


\* of the medical aspects of so- 

r ‘i' ov , M D , aiul \V vtTi R 
1 ^ '! I> 'toKcal a jKct- o: social 

-i t-.i r-V'-i-ot Jr Social IIvk. 


uall) on the street and in barber shops 
and pool rooms to ascertain what the) 
would do, or adMse doing, if mfectc 
with a icnereal disease Thirty-s 
per cent ad\ iscd going to a drug store 
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for aid, as compared to 23 per cent 
who would go to a physician and 18 
per cent who would go to a clinic 
There were six per cent who advised 
going to an herbalist or similar charla- 
tan 

The extent to which the Chinese heib 
doctor, whose mateiia medica includes 
weird “remedies” of animal as well as 
vegetable origin, flourishes along the 
Pacific slope is almost beyond belief 
The survey to which reference has 
been made revealed over 75 Chinese 
herb shops in San Francisco and vicin- 
ity alone It is estimated that there are 
more than a thousand of them in this 
country During the survey 12 herb- 
alists weie nsited and all offered to 
sell remedies to “cure” s)'philis or gon- 
orrhea “Six out of eight herbalists to 
whom letters were written diagnosed 
one of these diseases by means of tlie 
insufficient symptoms described in the 
letters and ‘guaianteed’ to cure by cor- 
respondence The terms ranged from 
$10 to $50 ” 

In the curient telephone directory of 
one of the larger cities of the state of 
Washington there is displayed an ad- 
vertisement which reads, in part, as 
follows “Wing Wo Chinese Medicine 
Co , established 1899 Come in no 
matter what your ailment The Chin- 
ese successfully use roots, herbs, barks, 
and berries for ever}’ ailment of man- 
kind ” Whether such concerns can be 
prosecuted under medical practice acts 
or not. It IS extremely iinlikeh that 
the telephone compaii} would in this 
instance continue such adicrtising if 
pioper representations were made to it 


by the County and State IMedical So- 
cieties 

There are a number of ways in which 
the piactitioner can do something to 
lessen this distribution of drugs with- 
out proper medical supernsion Here 
his personal interests are in such full 
accord wnth those of public welfare 
that he need not feel hampered lest his 
activities be construed as entire!} self- 
serving He should lose no opportun- 
ity to keep befoie his clientele and the 
lay public the fact, so much to their 
advantage, that the indispositions for 
which they undertake self-medicalion 
may be the manifestations of serious 
affections w'hich lequire diagnosis in 
their early stages if the} arc to he 
cuied or controlled He should in- 
voke the aid of, and lend his support 
to, those possessed of legal authorit}, 
as well as better business bureaus, and 
other agencies to secure the elimination 
of those practicing medicine illegal!} 
or making fraudulent promises of cure 
Finally, he should secure in «;o far as 
possible, the sincere cooperation of 
phaimacists He can demonstrate In** 
appieciation of the problem facing the 
phaimacist In refraining from being a 
competitne compounder of medicine^ 
himself and b} prescribing in ‘•uch a 
mannei as to make u<!c of the proft^- 
sional knowledge and «ki!l of tin* 
phannaci'st. rather than di pending 
largelv upon medicines alread} enm- 
ixiundcd and sold under propricnr. 
names Roth cconomicalh and il.in- 
pcutically the patient ‘:hotiId hm i' 

In «;uch a cour'-e of action 
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Death Rates m a Group of Insuicd Per- 
sons (Public Health Reports, 1932, 
xlvn, 437-440 ) 

Tables which can be found in the Sta- 
tistical Bulletin of January, 1932, issued by 
the Metropolitan Life Insurance Company, 
provide an index, in advance of govern- 
mental figures, of the mortality status of 
the general population They present the 
mortality experience of the industrial de- 
partment of this company, by principal 
causes of death, for 1931 as compared with 
1911 and 1921-1930, inclusive, and for De- 
cember, 1931 ,The rates for recent years 
arc based on between 17,000,000 and 19,000,- 
000 insured persons in the United States and 
Canada Although this is a more or less 
selected group and is largely urban, the death 
r.ite is a fair indication of the trend in the 
general population In recent jears the gen- 
eral death rates in this group have been 


averaging about 72 per cent of the dei 
rate for the registration area of the Unit 
Stmts Six diseases, tuberculosis, dii 
theria, whooping cough, pneumonia, di; 
rheal complaints, and puerperal conditio 
rttorded lower mortality rates in 1931 tl 
utr before The rate for tjphoid fe 
I'^piakd the minimal figure previously 
tauud The mortahtv rate for tubcrculc 
<irnpptd 7 per cent in spite of the prev; 
utr economic conditions This is a lar 
♦hrrtv>t thin the average vcar-to->car 
’!*' during the preceding decade, and 
r is ctnt lower than for 1' 

5' 'f-litv irom dirhthcria showed a drop 
« p-r cinl m one vear and of 50 per < 
' incipient > 

' V , '' V’" *''*'* ‘ ’’crinnmg. the j 

, •* ' ' mminnim lor the di 

' t -Mr tin The dmth rate 
", childbirth <ho 

, ^ ' I'*’ c** it Uir ibiv groui 

w ‘u this ,kchr 
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rate Tliat some of the reduction is real can 
be demonstrated by computing the rate on 
the basis of live births New minimal death 
rates were recorded for accidental burns and 
for injuries m railroad accidents, and rates 
lower than those m 1930 for alcoholism and 
chronic nephritis On the other hand, an in- 
crease of 7 4 per cent appeared m the death 
rate for cancer m 1931 While the death 
rate for diseases of the heart is slowly ris- 
ing, the increase is found m the older ages 
only Diabetes recorded a new high rate, 
144 per cent greater than m 1930 and 61 
per cent above that of 20 years ago Here 
the increase is m the age group past 45 
years, and particularly among women The 
mortality from automobile accidents in- 
creased more than five per cent over the 
rate for 1930 For this cause of death there 
has been a rise of almost 900 per cent in 20 
years, and it is estimated that not less than 
34,000 people lost their lives m automobile 
accidents in the United States m 1931 The 
Bulletin upon which this article is based 
states that "as yet there has not been any 
appreciable injury to the public health from 
the economic conditions that have prevailed 
[Editorial Comment As has been point- 
ed out previously m the editorial columns of 
the Axnai.s, the reasons why present econ- 
omic conditions have not produced a recog- 
nizable deleterious effect m respect to 
mortality and morbidity are multiple Even 
m economic depression itself there are posi- 
tiv'C and negative public health factors, the 
algebraic sum of which is not easily de- 
terminable After all, study of such statisti- 
cal analvscs as that of the paper here ab- 
stracted, leaves the firm impression that the 
chief factor in lowering mortality rates has 
been the progress which Medicine has made 
m the prevention and treatment of those 
diseases which take their heavy toll before 
the middle period of life Rising mortahtj 
rates for the so-callcd degenerative dis- 
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eases must be expected, since all must die 
Life-savings at one end of the scale must 
be balanced by life-losses at the other, for 
preventive medicine can neither bestow im- 
mortality nor appreciably alter the histo- 
genetic life limit imposed upon human proto- 
plasm by the evolutionary processes of mil- 
lions of years Rather may we not expect 
that the proportion of those past middle life 
Avho will attain extreme old age will de- 
crease, since there will be preserved to reach 
that group some who are intrinsically less 
resistant? One must view with apprehension 
the rapidly rising list of automobile casual- 
ties, preventable for the greater part, and 
yet taking an amiual toll from all walks of 
life, including those best fitted to render 
significant service to the race Our own pro- 
fession pays a heavy tribute to this cause of 
death ] 

Ctrl hosts of the Lwer By Frank B Mal- 
lORii, MD (New Engl Jr Med, 1932, 
ccvi, 1231-1239) 

Among 9346 autopsies performed at the 
Boston City Hospital during the past 35 
years there were found 550 examples of 
well-marked hepatic cirrhosis, an incidence 
of 5 88 per cent These were classified as 
follows 


Alcoholic cirrhosis 

270 

48 90 per cent 

Pigment cirrhosis 

49 

890 per cent 

Healed acute j el low' 
atrophy 

46 

8 36 per cent 

Syphilitic cirrhosis 

28 

5 09 per cent 

Colon bacillus 
cirrhosis 

25 

4 54 per cent 

Obstructive 

cirrhosis 

24 

4 36 per cent 

Obstructne and colon 
bacillus cirrhosis 

3 

0 54 per cent 

Cancer cirrhosis 

1 

0 IS per cent 

Not classified 

104 

18 90 per cent 

It was found that 

healed 

acute } el low 


atrophj and sxplulitic cirrhosis nia\ occur 
at anj age but alcoholic cirrhO'>is and pic- 
ment cirrhosis are practicalK limited to 
adult life and cause death at a late ai;c, 
indicating that these latter lesions require 
man} a cars for dcaclopmcnt The inci- 
dences of ascites, jaundice, esophageal aarix 
hemorrhage and of aarious degree- of en- 
largement' of the spleen arc giaen for each 


type of cirrhosis represented in the senes 
Enlargement of the spleen a\ith increase in 
stroma elements was of frequent occurrence 
and IS directl} due to the obstruction to the 
flow of portal blood through the liter 
Twelve examples of primary liter cell can- 
cer were encountered Four of these were 
m association with pigment cirrhosis and 
three each tvith alcoholic cirrhosis and 
healed acute jellotv atrophj Obstructite 
cirrhosis is caused bj occlusion of cither 
the hepatic or common bile duct There re- 
sults a slight to considerable sclerosis 
around all of the bile ducts, producing a 
smooth to finelj' granular cirrhosis which is 
commonlj" called biliarj cirrhosis The 
cirrhosis produced bj' an ascending colon 
bacillus cholangitis likewise intoltes the bile 
ducts and the immcdiatelj' surrounding tis- 
sues If anj' tjpe of cirrhosis should be 
recognized as Hanot’s, it would seem to be 
the earl} stage of this [The editor has 
thought that diffuse congenital sjphilis in an 
adult liver more nearlj meets the conception 
of Hanot’s cirrhosis ] It seems probable 
that in addition to the well-known group of 
toxic substances, capable of producing acute 
jcilow atroplw of the Iner, the direct action 
of a streptococcus must be added in con- 
sidering the etiologs of this import int form, 
which IS so frcquentl} missed in clinical 
diagnosis Pigment cirrhosis forms the fn st 
and most important lesion in hemochroma- 
tosis It is charactenzed bj the prc-cncc oi 
two pigments in the Incr cells, hcmofn-cm 
derned from hemoglobin and hemosiderin 
which IS slowl} dc\ eloped from the hcim 
fuscin Pigment cirrhosis can be produced 
in rabbits, sheep and monkejs b\ means oj 
chronic copper poisoning in 6 to 12 ironths 
proeided the dose is large enough In nan 
as far as can be ascertained from rha.ral 
obscreations, well-marked picmc.it rirrl ' i- 
requires in the neichlnrh vsd of hitrc 
scars for dcxclopmc’it 'Hie chici 
of chronic copper po.so iinc are to 1 -* i< ’ 
in the copper coils tisc'l .n ilotd! " ar 
paratus n w ncs n ade i'<m r'a,cs 7 
which copper antainmc .1 c\l i ’'s } \c 
been -pr.a\e<l and in <»crija5‘ i'- < ' 'h * 
the cuMiiig gn ’di ig r.i ’ po' , 1 . <si f , 
and brass \s to alrob'd c ft ' s f'- 

peril’ mtal ceidenre is aea • 'i '' '1 ; 



148 


Abstracts 


being the cause of this lesion The essential 
histopathological lesion, hitherto not gener- 
ally recognized, involves the development of 
minute hyaline droplets within the cytoplasm 
ot the liver cells These droplets fuse to 
form an irregular hyaline meshwork about 
the nuclei There is some experimental evi- 
dence that a similar basic lesion is produced 
by phosphorus, so that the suggestion is made 
that this substance may be the cause of so- 
called alcoholic cirrhosis However, the 
presence of phosphorus in alcoholic bever- 
ages has not been demonstrated as yet so 
that certain desirable links in the chain of 
evidence are still missing 


AukicuIq) Fthitllaiion Ambulotoy TtcqI- 
went with Qumtdmc By S A Weis- 

M \x, M D (Arch Int Med , 1932, xlix 
728-734 

fins article deals with 24 patients with 
auricular fibrillation ^\ho were treated by the 
ambulator} method with qumidine sulphate 
in the outpatient department of the Univer- 
Mt} of .Minnesota All patients were first 
Riicn digitalis If the heart is decom- 
pensated the patient is well digitalized until 
there IS evidence that the heart is fulh 
compensated, or nearly so Qumidine is then 
Kuen ,n small doses 01 gm on the first 
02 gm on the following day, and or 

\ em For five days thi« 

do^c ,s maintained, with 0 1 gm taken everi 

te Ik do.c oC „„„,d,nc .s mercasdd to 1 

tine d.„« l,a.c keen mien) ^li 

•imoiml maj l,c mcrcaecd to 20, 30, or ever 
nr.™, „er da,, aliia,, 

••■t tiio hour inlcnals As soon a. 
"fine rhulim becomes rcnular ,1,0“^ ol 

' ' ' "r-tmt; t ^ daily 

• ■' -< ■o-ed m T; ot 

'' of the 24 cases treated 


that IS, 708 per cent Eighteen of the 24 
patients were 50 years of age or over, in 
14 of this group, 77 per cent, the heart was 
restored to normal rhythm Regular rhythm 
was restored, also, in three of the remaining 
SIX Those with hypertension seemed to 
respond more quickly than the rheumatic 
group Two accidents occurred during 
treatment one death from coronary 
thrombosis, and one case of hemiplegia 

A Case of FiiedlandeCs Pneumonia By E 
H Bensley, BA, MD (Canad Med 
Assoc Jr, 1932, xxvi, 681-684) 

The patient, an adult, white male, 42 years 
of age, was well until three days before ad- 
mission to the Montreal General Hospital 
On rising m the morning, he had vomited, 
soon suffered from headache, and had chills, 
warm flushes and sweats, cough, and ex- 
pectoration The temperature ranged be- 
tween 1014° and 1044®, and signs of con- 
solidation appeared at the left base on the 
day following admission The patient’s 
condition became steadily worse and he died 
38 hours after admission to the hospital, on 
the sixth day of the illness At autopsy, the 
entire upper lobe of the right lung and large 
portions of both lobes of the left showed 
consolidation From the cut surface of the 
solid areas, a large amount of mucinous 
greyish purulent material was exuded Mi- 
croscopical examination showed considerable 
numbers of large mononuclear cells as well 
as polymorphonuclear leucocytes in the 
alveoli Red cells and fibrin were less 
prominent in the exudate than is usually true 
of pneumococcal pneumonia The Fried- 
lander’s bacillus was obtained from three 
sources in this case — the sputum (ante mor- 
tem), ante mortem blood culture, and post 
mortem blood culture A white mouse, in- 
oculated intrapentoneally with washed 
sputum, yielded pure cultures of Fried- 
lander s bacillus from the heart’s blood and 
the peritoneal exudate 
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Cancer What Evetyone Should Know 
About It By James A Tobey, Dr P 
H , Fellow, American Public Health As- 
sociation , Associate Fellow, American 
Medical Association, Member, American 
Society for the Control of Cancer With 
introductions by Joseph Coet Beoodgood, 

M D and H L Menckem 323 pages 
with 17 illustrations Alfred A Knopf, 
New York, 1032 Price, $3 00 
Cancer, What Ever3'one Should Know 
About It, IS written, as the title indicates, 
particularly to inform the laitj' about cancer 
The author has taken pains to explain all 
medical terms and procedures m detail Dr 
Tobey describes the nature of cancer and 
gives Its history throughout the ages A 
chapter is devoted to brief life stones of 
famous persons who had cancer, as the 
Bonaparte family. Presidents Grant and 
Cleveland, and many others In giving the 
types and locations of cancer it is stated that 
cancer of the stomach is the most serious 
form of the disease, causing about one-third 
of all deaths from cancer He believes it 
to be as curable as anj other form when an 
earl3'’ diagnosis is made More frequent 
gastrointestinal X-ra3 examinations arc ad- 
vocated in all cases of chronic d3spcpsia in 
the hope of reducing the mortalit3’ of cancer 
of the stomach 

"Danger signals of all cancers can be 
summarized in these -words 

1 Any lump in the breast or other part 
of the bod3, especial^ one which begins to 
grow or change , 

2 An3 sore that docs not heal particular- 
ly on the face or mouth , 

3 An3 unusual discharge or bleeding 
from an3 part of the bod\ Pain, it should 
be remembered, is alwa3S one of the liter 
siTiiptoms ’ 

In regard to treatment 
“No member of an\ of the healing cults oat- 
sidc the pile of regular medicine is capible 
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of giving proper treatment for cancer, and 
faith healing is worse than nothing ’ He 
emphasizes that there is no serum nor lac- 
cine, no salve, plaster or paste and no chemi- 
cal, except radium, which had been pro\cn 
to alleviate cancer In regard to irradiation, 
x-ray or radium, he states that “it cannot 
surpass surgery in man3 instances, and in 
others it is only a supplement to it, but in 
numerous cases it is an effcctiie substitute 
He gives an interesting review of the history 
of x-ra3* and radium, particularh' Madame 
Curie’s life and work Dr James Ewing is 
quoted as to the hercdit3 of cancer, whose 
view, in brief, is that the hereditar3 in- 
fluence docs not con\C 3 fbc disease but onlv 
structural peculiarities rendering certain 
organs especialb prone to cancer Dr 
Maude Sbe’s work and Dr Wartliin’s can- 
cer famib arc also described The author 
makes it clear that cont.igion plais no pirt 
in the causation of cancer and reptatedb 
warns against quack cancer cures, telling at 
length of the cmIs of “The Great Americin 
Fraud’ He adiocatcs surgcr3, x-rav and 
radium as the onb known treatment of 
cancer The whole message is one of hope 
and cheerfulness The author feels tint 
cancer is largch prcicntablc with proper 
knowledge, and curable if diagnosed and 
treated earb But how icri oiten it is im- 
possible to make an carh diagnosis, }>ec.it;'c 
of inaccessibihti and hek of definite 'hill- 
ings! But to err in the direction oi nj*in.- 
ism mae not be altogether a fault in i i rJ 
intended for intelligent he men 

K C \V 

.t/'Phed Pharthifiloi' lU \ 1 Cum J , 

MC,MD FRCP PR'l Pr --s - 
oi Mitcrn Mcd'n ir 1 Pi,ir,'”‘'rc' ' f' 

the Unierr'it\ oi Ldiil-rr, *i • ri-Ji 
Profes'or <>, PI irtr iC( 1 * t e , i r Li 
lersite oi Ci, c To.ui -'1 , 

Uniec's cf Ls-n’ i n’ > 
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590 pages, 72 illustrations P Blakiston’s 
Son and Co , Inc , Philadelphia, 1932 
Price, $400 net 

This edition of Applied Pharmacology 
follows Its predecessor after an interval of 
but two years This has been necessary in 
order to incorporate the recent advances in 
therapeutics This book differs from the 
purely academic presentation of Pharmaco- 
logy in an effort to bridge the gap which is 
too often widely existent between that sci- 
ence and therapeutics Thus we find the 
subject matter arranged, for the greater 
part, according to organs and systems with 
a Mew to function, rather than with regard 
to the origin or nature of the medicinal 
agents themselves Throughout, the aim has 
been to present such actions of drugs as are 
capable of scientific demonstration There 
arc certain minor changes which, in the next 
edition, would increase the usefulness of this 
book Some point is made of the relative 
costs of drugs, but these values are in Eng- 
lish currency requiring the American read- 
er to transpose to terms with which he is 
more familiar It is questionable whether 
a chapter of but 17 pages covering all forms 
of radiations is worth including or even 
germane to the subject covered by the title 
Although familiar with the work of Aub 
and his associates, the author seems to have 
missed the point (page 538) that the most 
tfTcctnc treatment of some forms of lead 
poisoning IS to promote lead fixation, as con- 
trasted with lead elimination The index 
has not kept up with the revision Al- 
tliom-h the text includes a paragraph on 
cpludrinc the index docs not refer to that 
drug Av,dc from such minor faults, tins 
I '' '<■'■> useful hook, well-printed and un- 
u-inll\ irtc irnm tvpoeraphical errors 


f'Mf ' SMiff Jr,iv A'-A'oi Vauual Scc- 
‘ v'l ! diMoo Rev rittcn and Edited by 1 t 
H C Piii.*;n.K\, MC US-\’ m 

2>^ dK P,„i n i; 


11^ Tr** rflt* 
■>* ' 1 O’ 


ibis b’ 


was tile joint 
'•.s-'al riso and vps 
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until the care of the sick of a peace time 
army and the service to World War veter- 
ans have given to the radiologists of the 
Army precisely the same problems as con- 
front their colleagues in civil life The 
chapters treated are X-ray Physics , Dangers 
and Protection, Laboratory Experiments, 
Fluoroscopy, Technic, Field Unit, Locali- 
zation , Bones and Joints , Sinuses , Mastoids 
and Brain, Teeth and Maxillae, Thoracic 
Viscera, Urinary Tract, and Gastrointestin- 
al Tract Therapy is not considered, but in 
a clear and concise form there is provided 
an adequate description and discussion of 
apparatus, technic, and interpretation Prac- 
tical suggestions for safeguarding the use of 
x-ray apparatus and for handling radio- 
active substances make a valuable section 
The localization of missiles and other for- 
eign bodies is treated very completely The 
mechanical structure of this manual is pleas- 
ing and practical In addition to its special 
use in military service, this book is admir- 
ably adapted to the needs of those whose sit- 
uation is such that they are required to do 
occasional roentgenologic work without the 
elaborate equipment of laboratories devoted 
exclusively to this specialty Is it not equal- 
ly true of the roentgenologist outside of the 
Army that "he must remember, however, 
that his work is valuable only in so far as 
he assists the physician or surgeon in arriv- 
ing at correct conclusions, and that this can 
be accomplished only by mutual coopera- 
tion”? 


Pathology fot Nuiscs By EugENE C 
PrcTTC, M D , Pathologist and Director of 
the Clinical Laboratories of the West Sub- 
urban Hospital, Oak Park, Illinois, Con- 
sulting Pathologist, Chicago State Hos- 
pital 251 pages, 65 illustrations, some m 
color F A Davis Company , Phila* 
dclphia, 1932 Price, $1 75 

clearly stated in the preface, and as 
apparent from the text, this book is intended 
to provide instruction in the fundamentals 
^ paiholog\, of necessity simpl> and bncfl> 
put , and to gi\ c detailed practical instruc- 
tions for the intelligent handling of spcci- 
mens rcqmred for the laboratory. In gen- 
cnl the <siibjcct matter is fairly well chosen 
to meet these ends j\ simply written intro* 
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ductory chapter explaining what is meant 
by normal and abnormal life, health and 
disease, would be of value There are many 
statements in respect to detailed pathology 
which are open to question Some may be 
the result of an unusual personal experi- 
ence It IS not the experience of most 
pathologists, for instance, to find that 
“diaphragmatic hernia is not an uncommon 
developmental anomaly’ Curiously, actin- 
om3cosis IS said to be caused by a “ycast- 
hke organism ’, and to be a condition “rare- 
ly occurring in this countr3'’’ The chapter 
headings are extremely misleading, for lep- 
rosy and Hodgkin’s disease are considered 
111 the chapter headed Tuberculosis, and 
gonorrhea and chancroid under S3'philis 
Illustrations of malignant melanoblastoma, 
both primary and secondary, occur in the 
chapter headed Benign Tumors This book 
shows the results of careful proof reading 
and non-medical editorial supervision The 
typography is excellent 

Modem Genoal Anesthesia, A Piactical 
Handbook By jAMts G PoE, M D , 
Lecturer on General Anesthesia in the 
Medical and Dental Departments of Ba3 lor 
University, Anesthesiologist of Ba3lor 
University Hospital of Dallas, Consult- 
ing Anesthetist to the Shriners’ Hospital 
for Crippled Children, and Parkland Hos- 
pital, Dallas, Texas, etc Second Edition, 
Complete^ Revised and Enlarged 231 
pages, 12 illustrations and 2 charts F 
A Davis Compan3, Philadelphia, 1932 
Price $2 50 

In Modern General Anesthesia the author 
presents the subject matter in a ^c^v clear 
and concise manner which should make the 
book of great value to the student of anes- 
thesia At the beginning is a \er3 complete 
chart (which should be redrawn for the 
next edition to eliminate the misspelled 
w’ords) showing the zones of the third stage 
of ether or ether sequence anesthesia At 
the end of each descriptuc section is a brief, 
easih followed outline of the important nn- 
terial in the section Throughout the book. 
Dr Poe stresses important points some oi 
which the untrained arc likcla to overlooJ 
He also emphasizes the importance oi stand- 
ard colors for gas tanks to preaent co’iius.mi 


and accidents, particularla in emergencies 
The author believes that the danger of igni- 
tion during the administration of eth3lene 
IS practicalh the same as with ether and 
warns of the danger of static ignitions oc- 
curring when using eth3lene or ether in 
fractional rebreathing since there is in- 
sufficient humidit3' irom rebreathing to 
eliminate the possibilit3 of static discharge 
The same danger exists m giving ethvlenc 
intermittently for relief of labor pains He 
feels that eth3'lene has a decided place in 
anesthesia The author discusses intelligcnt- 
b' the choice of an anesthetic and states that 
because of its strong likelihood of causing 
protoplasmic poisoning, chloroform should 
not be used as an anesthetic except in 
emergency The nonvolatile anesthetics and 
local and spinal anesthesia arc described in 
detail “Since the advent of the use of the 
pleasant gaseous anesthetics, cvcr3 patient 
should be induced into anesthetic sleep as 
comfortabb' as the3 go to sleep m their own 
bed at home, and a technic that docs not 
admit of this accomplishment has no place 
m modern anesthetic practiv e ” This quota- 
tion IS characteristic of the attitude of the 
author toward his chosen field 

RCW 

Couits and Doctors B3 Ltovn PM.r 
Strvker XXV -}- 2 i 6 pages The Mac- 
millan Co , Xevv York, 1932 Price ?2 00 
“Taking a leaf from the pagas 01 prevent- 
ive medicine, I have tried to exphm the 
nature ot a malpractice action, m the Imp^ 
that an understanding of this nnl idv mav 
render tho'-c vv ho undcr«tniul it more immii.ic 
to its dread ravages ' Thus does the author 
state the purpose ot the work which hi las 
so well accomplished For main vtars the 
general counsel lor the Afcdical ?ocntv <{ 
the State 01 New ork he draws iqv i a 
rich practical cxpcric-ice for much rf *i' 
m.atcrial pre-ciited ^lo-t of the trca’i rs o 1 
the legal aspect* of tin. p’”>rticc ni n.'- I’Ct c 
luglcct the phase 01 the '•vbjcet fujk i*'"*! 
here that i- tlm-c cvci.*- '■'id p'-bc c* w! '"h 
bring tilt pawician into c ’rt 0 dciti’i ’ 
or expert vvitncse m an ac’.< ” •* - - 

practiie \n cMcin td « i n ‘m ti s - P ' I 
md II of tic paticft-j’ V' -n , rrb» 
vith Jc It-al rc^p ^ - 1 
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leads to the de\elopment in part III of the 
elements of the action for malpractice with 
a careful elucidation of the necessary proofs 
to be established b> the plaintiff and the 
possible lines of defense which ma> be under- 
taken by the defendant Of equal \alue is 
the explanation of the most common errors 
committed bj phjsicians which expose them 
to malpractice suits The simple straight- 
forward adiice herein contained can scarce- 
h fail to be of lalue to those in all the 
branches of medicine For those interested 
in the man} cases quoted and cited as illus- 
tratuc material, \er} complete and satis- 
f actor} indices are proiided This interest- 
ing and laliiable book went to the fourth 
printing in fi\e months It desenes to be 
a medical “best seller’ J C B 

'I he Principal A’ciioik Patlns.’ays Nciiio- 
loifical Clmi^ and Schemes luUh Explana- 
tory Notes B} AxDRfw* Theodore Ras- 
mlssfn, PhD, Professor of Keurolog}, 
Department of Anatom}, Uniiersit} of 
Minnesota Medical School, Minneapolis, 


Minn 73 pages, 28 figures The Mac- 
millan Compam, New York City, 1932 
As the outgrow'th of an extensive teach- 
ing experience Rasmussen has prepared this 
monograph to aid the student in acquiring 
usable knowledge of the more important 
nervous pathw'a} s in the central nervous 
system It represents a correlation and 
fusion of structural information (morph- 
ology) with knowledge of function, and thus 
It builds a d}namic conception of the nerv- 
ous s}stem The structural diagrams are 
supplemented by schematic outlines embody- 
ing much of the same information A 
certain element of dogmatic presentation is 
necessar} to bridge the gaps in this field 
This IS inevitable, and such changes as may 
be made desirable by additions to our knowl- 
edge can be incorporated in the subsequent 
editions which are sure to be required for 
such a well -conceived book While intended 
for the student, both undergraduate and more 
adianced, this should prove a I'aluable aid 
to the practitioner and a reference source 
not to be despised by even the professional 
neurologist 



College News Notes 


POST-CLINICAL TOUR 

Immediately following the completion of 
the San Francisco Clinical Session, about 
125 members of the College and their 
families left on a Post-Convention Tour, 
MSiting the Yosemite Valley, Los Angeles 
and environs, and the Grand Canj-on of 
Arizona 

From Sundaj morning, April 10, to Tues- 
daj noon, April 12, the group w'ere enter- 
tained in Los Angeles by members of South- 
ern California, under the leadership of Dr 
Francis M Pottenger, the incoming Presi- 
dent, and Dr Egerton L Crispin, Governor 
for Southern California Trips were ar- 
ranged through Holhwood and Beverly 
Hills to the sea, with a visit to the beautiful 
Japanese home and gardens of Mr Bern- 
heimer, overlooking Santa Monica Bay and 


the Pacific Ocean Dinner and a delight- 
ful program were given at the Uplifters’ 
Club Will Rogers was among the enter- 
tainers at the Club, and man} members had 
the opportunity of meeting him personallj 
and shaking his hand A visit was also 
made to Pasadena and the California Insti- 
tute of Technology where the Wind Tunnel 
of the Guggenheim School of Aeronautics, 
and the kfillion Volt X-Raj Tube were 
demonstrated Dr Pottenger acted as host 
to the entire group for luncheon on the 
lawns of the Pottenger Sanatorium in the 
foothills of the Sierra Madrc ’Mountains m 
MonroMa Members were also taken to 
the Huntington Librarj at San ifarmo, 
where they saw the Gutenberg Bible and 
the Huntington Galleries, where hang iiianj 
rare and noted paintings, including the 
“Blue Boj” The Mission San Gabriel, one 
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of the oldest of the historic Spanish Mis- 
sions of early California, was also visited 
Never before has such a delightful Post- 
Convention Tour been arranged, and the 
appreciation of one and all was expressed 
to every member of the College in Southern 
California, who so graciously assisted in the 
arrangements of the program 


William D Stroud Elected Treasurer 
OF THE College 

Following the sudden and untimely death 
of Dr Elmer H Funk, who was elected 
Treasurer of the American College of Phy- 
sicians during the San Francisco Session in 
April, the Board of Regents have elected 
Dr William D Stroud, of Philadelphia, 
Treasurer, with duties to start at once 
Dr Stroud is Associate Professor of 
Cardiolog> in the University of Pennsylvania 
Graduate School of i^Iedicine, Ph>sician-in- 
Chief of the Heart Clinic, Pennsylvania Hos- 
pital, a member of the staff of the Robinette 
Foundation of the University of Penn- 
vjlvania, Ph> sician-in-Cliargc of the Chil- 
dren’s Heart Hospital, and Cardiologist to 
tlie Bryn Mawr Hospital 


■XRl'ANCFMrNTS FOR ^lOXTREAL 
Slssiox, 1933 

Tlic Scicntccnth Annual Clinical Session 
01 the American College of Phjsicians will 
be held in Montrecil, Canada, February 6-10, 
1931 Tlic Board oi Regents of the Col- 
lege iliiring the San Francisco Session, 
"Picificfl the month of Februarj, in accord- 
ance V uh the original practice of the Col- 
lege to Intel m midwinter when there would 
ht no conflicts with the meetings of other 
r uir.fnl bodies or of state societies The 
lotal Committee on Arrangements at Mon- 
trtil, vhich Dr Jonathan C Mcakins is 
«‘.e'-r-'l Cl.urmnn, selected the week of 
6 'ts 1 time that would be most 
‘ t.» ii,^ IfKal proiession. a time wlicn 

•1 - p-oh-ihU he most settled. 

- *. •- s* vloh ihi Vinter sports are at 
• , • 1 . , 1 . ft, -i preceding the 

t" n-* on Medicrd Educa- 

' f " r*ch a m-mbtr of the 

lO,. %. eoUege of Pbv- 


sicians must go The personnel of the 
Montreal Committees is as follows. 

General Chairman* 

Jonathan C Meakins 
Committee on Arrangements 

J C Meakins, Chairman 
C F Martin 
E P Benoit 
J E Dube 
R H M Hardisty 
A T Henderson 
Joseph Kaufmann 
D S Lewis 
E H. Mason 
C F Moffatt 
I M Rabinowitch 
C G Sutherland 
H P Wright 
Committee on Clinics 

J C Meakins, Chairman 
C F Moffatt 
I M Rabinowitch 
E P Benoit 
J E Dube 
H P Wright 
E Dube 

Committee on Auditorium and Local 
Transportation 

Joseph Kaufmann, Chairman 
R H M Hardisty 
E H Mason 
Committee on Publicity 

C G Sutherland j Joint 
E P Benoit ( Chairmen 

(Additional appointments pending) 
Committee on Convocation and Banquet* 

C F Martin ) Joint 
E de L Harwood | Chairmen 
D S Lewis 
J E Dube 
A T Henderson 

Committee on Entertainment of Visiting 
Women 

Mrs J C Meakins, Convenor 

(Additional appointments pending) 

President F M Pottenger appointed on 
Ma> 3, 1932, the following Nominating Com 
miucc 

James H Means, Boston, Chairmo^i 
Noble Wiltj Jones, Portland 
Ernest B Bradlej, Lexington 
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Edward J G Beardsley, Philadelphia 
Charles F Martin, Montreal 

The above appointments are in accordance 
with the provision of the By-Laws, Article 
I, Section 3, which states that the President 
“shall appoint within one month after in- 
duction to office a Nominating Committee 
of five, composed of two members of the 
Board of Regents, two members of the Board 
of Governors, and one Fellow at large, 
whose duty it shall be to nominate candi- 
dates for the elective offices. Board of Re- 
gents, and Board of Governors The selec- 
tion of nominees for the Board of Governors 
shall be made after due consideration of 
suggestions of members from the respective 
States, Provinces or Districts which will be 
represented by the nominees, if elected The 
list of nominees for President-Elect, and for 
the First, Second and Third Vice Presidents 
shall be submitted to all the Masters and 
Fellows of the College at least one month 
before the annual meeting, and the election 
of all nominees shall be by the members 
of the College at its annual business meeting 
This does not preclude nominations made 
from the floor at the annual meeting itself” 


Under the sponsorship of Dr A B Brow- 
er (Fellow), Dajton, Ohio, Governor of the 
College for the State of Ohio, a meeting 
and luncheon of all Ohio members of the 
College was held during the Ohio State 
Medical Association’s meeting at Da>ton 
during the first week in May Those pres- 
ent decided to hold a similar meeting an- 
nually at the time of the annual meeting 
of the Ohio State Medical Association m 
the future Among those who attended the 
luncheon were thirtj -three Fellows and 
thirteen Associates 


Dr Adolph Sachs (Fellow), Omaha 
Nebr, Governor of the College for the 
State of Nebraska, was elected President 
of the Nebraska State Medical Association 
at the annual meeting of that societv during 
the week of Maj 23 

Dr Homer Da\i‘; (Fellow), Genoa, Nebr, 
was elected a Vice President 

Cecil O Lorio (Fellow), Baton Rouge, 
I<a , w as the sj mposiarch and contributed a 


paper on “Childhood Type Tuberculosis ' in 
a symposium on tuberculosis bj' the Staff 
of Our Lady of the Lake Sanitarium, Baton 
Rouge, March 23, 1932 Dr Lester J Wil- 
liams (Fellow), Baton Rouge, read a paper 
also, his subject being “X-ray of Tuber- 
culosis” 


During the five daj's following the San 
Francisco Clinical Session, Dr Linn J Bojd 
(Fellow), New York Citj, addressed the 
Sophomore, Junior, and Senior classes at 
the University of California, was the guest 
speaker at Dr Kerr’s Staff Conference, and 
addressed the San Francisco Countj ^fcdical 
Society 


Acknowledgement is made of the receipt 
of gifts to the College Library of publica- 
tions by members, as follows 
Dr Frederick R Barnes (Fellow), Fall 
River, Mass , — 1 reprint , 

Dr Graftort T Brown (Fellow), Wa«h- 
mgton, D C, — 1 reprint, 

Dr Lewis W Brown (Associate), New- 
ark, N J 1 reprint , 

Dr I W Held (Fellow’) » New "i’erk, 
N Y , — 10 reprints , 

Dr Roland N Klcnimcr (Fellow) Lan- 
caster, Pa , — 2 reprints , 

Dr Lowell L Lane (Associate), Phih- 
delphia. Pa , — 3 reprints , 

Dr James Z Naurison (Fellow), Spring- 
field, Mass, — 1 reprint, 

Dr Paul H Ringer (Fellow) A<hc>i!lc 
N C , — 4 reprints , 

Dr Karl Rolhsclnld (rdlow). New 

Brunsw ick, N J , — 1 reprint , 

Dr W L R Schotistacdt <rcllov ), 
Fresno, C,alif, — I reprint. 

Dr Leon L Solomon {.\«socntrL I^un'- 
Mile, K\ ,— 2 reprints , 

Dr Henrv K I'inIo- (Fclkwl New 

York, N Y ,— 1 reprint , 

Dr Edwin Hcncs, Jr (I‘rIIo\1 

waukee, \Si' — 1 li'-’-’k "yilv •'"Ic" r-c- 
ccedings oi the Iiitc Sfi'c 'I-.*'* 

Medical \«'Ociati’o'i of ^ rt'i K" « h * 
1931’. 
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Dr E A Baumgartner (Fellow), Clif- 
ton Springs, N Y — collected papers from 
the Clifton Springs Samtarium and Clinic 
on “Studies in Tropical Sprue”, bound in 
one volume, 

Dr David W Kramer (Associate), 
Philadelphia, Pa — 4 reprints. 

Dr George B Lake (Associate), High- 
land Park, 111 — 1 reprint, 

Dr C Ray Lounsberry (Fellow), San 
Diego, Calif — 1 reprint. 

Dr V C Rowland (Fellow), Cleveland, 
Ohio — 3 reprints. 

Dr A Comingo Griffith (Fellow), Kansas 
City, Mo — 2 books formerly the property of 
his father. Dr Jefferson D Griffith “A 
Compleat Treatise of the Gravel and Stone” 
b> Nicholas Robinson, MD, 1723, 

“A Treatise on Surgical Anatomy” by 
Velpeau (in two volumes), 1830 


Dr Samuel H Snider (Fellow), Kansas 
City, Missouri, addressed the Hennepin 
Count}, Minnesota Medical Society on 
March 16 on “Routine Methods m the 
Diagnosis of Pulmonary Tuberculosis” He 
also addressed the Minnesota Trudeau So- 
cict} that acning on the subject of “Bron- 
chial Function in Pulmonary Tuberculosis” 


by the Hudson County Tuberculosis Hos- 
pital and Sanatorium, its staff and friends, 
“in recognition of the achievements and devo- 
tion to the welfare of society engendered by 
Dr Berthold S Poliak” (Fellow), on the 
occasion of the Twenty-fifth Anniversary 
of his medical directorship of that institu- 
tion 


Dr Warren Pearce (Fellow), Quincy, 
111, delivered the Chairman’s address before 
the Medical Section of the Illinois State 
Medical Society meeting at Springfield, May 
17-19, 1932 


Dr Andrew C Ivy (Fellow), Professor 
of Physiology and Pharmacology, North- 
western University Medical School, Chi- 
cago, delivered the annual address before 
the Gorgas Medical Society of the School 
of Medicine, University of Alabama, May 
7 His subject was “Physiologic Aspects of 
the Etiology, Symptoms, and Treatment of 
Gastroduodenal Ulcer”. 


Dr Edward E Cornwell (Fellow), 
Brooklyn, N Y , read a paper before the 
American Therapeutic Society at Baltimore, 
May 17, on “A Problem of the Circulation” 


Dr Grafton T}ler Bro%\n (Fellow), 
\yashmglon, D C, addressed the Atlantic 
Count} Midical Societ}, Atlantic City, N J, 
on March 11 His subject was “Seasonal 
IIu} -!• e\ cr”, ^\Ith special reference to the 
Middle .\tlantic States Dr. Samuel Bar- 
biMi (Ftllo\i.) and Dr Samuel L Salasin 
(Fell.mL both of \tlantic Cit}, participated 
in the di'-cu‘:sion 

vrliflcs b\ Dr Brown also appeared m 
‘bt Jimnr%. 1932, issue of the Journal of 
Alb r,n and in the Februar} issue of .\r- 
i.iiM (It ntf>*ar} n,*olo';s 


^ D- IH'Da B'.w.to (FtUow), Xtw 
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Dr David Riesman (Fellow), Plnladelphia, 
Pa , delivered an address on “Vascular 
Crises” before the Evanston Branch of the 
Chicago Medical Society, April 7, 1932. 


Arthur A Shawkey (Fellow), 
Charleston, W Va , addressed the Hemp* 
stead Academy of Medicine, Portsmouth, 
Ohio, on the evening of April 11, 1932 His 
subject was “The Hypertonic Infant” 


Or Samuel M Fcmberg (Fellow), Chi- 
cago, 111 , spoke before the Kankakee County 
Medical Societ} (Illinois), April 14, 1932, 
his subject being “Allergy of the Respira- 
tor} Tract”. 


Peter Whitman Rowland (Fellow), 
nismit}, Miss, at a recent meeting of 
‘he State Medical Association (Jackson, 
I®', April 12) announced Ins fort} -ninth 
, *.Tr of continuous membership in the As* 
‘•ociatio.i 
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Dr Samuel A Levine (Fellow), Boston, 
Mass, delivered an address and conducted 
clinics on various aspects of lieart disease 
before the Orleans Parish Medical Society 
at New Orleans on March 31, 1932 


Dr Edward J Stieglitz (Fellow), Chi- 
cago, III , addressed the Saint Joseph 
Clinical Society (St Joseph, Mo ) April 21, 
1932, on “Nephritis in Pregnancy”, and 
again, at a noon luncheon, on “The Etiology 
and Pathogenesis of Hypertension” 


Dr Robert L Schaefer (Fellow), New 
York, N Y, gave a talk before the Noon 
Day Study Club of Detroit on “Endocrine 
Diagnosis and Treatment”, and spoke before 
the staff of Grace Hospital of Detroit on 
“The Anterior Lobe of the Pituitary”, on 
April IS, 1932 


Dr Udo J Wile (Fellow), Ann Arbor, 
Mich , addressed the Fifty-ninth Annual 
Meeting of the Northern Tri-state Medical 
Association at Toledo, Ohio, on April 12, 
1932 His subject was “The Fluid Status of 
Sj'philis Therapy” Dr Wile also gave a 
dermatological clinic 

Dr Warren T Vaughan (Fellow), Rich- 
mond, Va , spoke before the Association on 
"The Control of Pollen Allergj ’ 


Dr William C Voorsanger (Fellow’), San 
Francisco, Calif, was reccntlj elected Presi- 
dent of the California Stale Tuberculosis 
Association 


Dr Arthur C Christie (Fellow), Wash- 
ington, D C, President, Medical Socictj of 
the District of Columbia, has been selected 
as chairman of the c\ecutuc committee m 
charge of the annual eirh diagnosis cam- 
paign of the Association for the Pre\cntion 
of Tuberculosis, which was hunched in the 
District the first part of April In a talk 
rcMCWing the In-^torj of “Tuberculosis Re- 
porting”, Dr Christie appealed for more ct- 
fcctne reporting of cases 
The annual session of the Jfcdical Focicts 
of the District of Columbia was held, Ma\ 
4-5, 1932, under the prcsidcnc\ of Dr 
Christie. 


Dr Lawrason Brow’n (Fellow), Saranac 
Lake, N Y, delivered the Hermann M 
Biggs Memorial Lecture at tlie New York 
Academy of Medicine on Maj 5, 1932 His 
subject was “Robert Koch and His Life 
Work” The Biggs lecture was established 
in 1925 by the w’ldow of Dr Biggs 


Dr William D Anderson (Fellow’), 
Chattanooga, Tenn, w’as elected a mcc presi- 
dent of the Tennessee State Medical As- 
sociation at its annual meeting in Memphis 
on April 14, 1932 


Dr Daniel J Glomset (Fellow ) , Des 
Moines, Iowa, was made president-elect of 
Medical Societj of the Afissoun Vallcj at 
Its annual meeting in Omaha, March 29-31, 
1932 


Dr Alfred Henrj (Associate), Iiidiaii- 
apolis, Ind , president, National Tuberculosis 
Association, addressed the Illinois Tubercu- 
losis Association at its annual meeting in 
Danville, III , on April 25, 1932 He spoke 
on “Our Job Now” 


Dr John A Lanford (Fellow), New 
Orleans, La , has been made cinirnnn of a 
state cancer committee organized, Fcbnnrj 
22, bv Dr Sidncj C Barrow in coojicratioii 
with the American Society for the Control 
of Cancer 


Dr Lewelijs F Barker (Fellow) Rnlli- 
morc, Md, Professor Emeritus oi Medi- 
cine Johns Hopkins Uni\or<iti School of 
Medicine, dclirercd the annual Alpha 
Omega Mplia lecture at Jefferson Mtalral 
College Philadelphia Pa , on March 4, 1*5’2 
His subject was "Mcilical and Other Cr i- 
diiions in So\ itt Russia ’ 


Dr Louis Hamma’i (rtllo>vl Haliitn rc 
rtid. presided oicr the fort\ nir b ^ ir si 
mtctuig oi the Amc-ica’i Cl n ato’r.,, r-al - 1 
Clinical Association, I cld ,at tl c Ft c 
Golf Club, \bsccon N J n-.*”- 
Cnt Mat 5-7 Xiro.”- t! e ‘p akc-t r* s* c 
scientific sc«‘ oas ,\crr lie rrlh'i ’ I s’ 
lows Dr Georpe U. M t 
Dr T Buni- I” Vr 

N y'. Dr P'd D P- • *' 
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Dr Joseph H Pratt (Fellow), Boston, 
Mass , was chairman of the roundtable dis- 
cussion on diseases of the heart and Dr 
Lawrason Brown (Fellow), Saranac Lake, 
N Y was chairman of the roundtable dis- 
cussion on diseases of the lungs 


treatment of heart disease in Philadelphia, 
May 16-19, inclusive The following Phila- 
delphia members of the College participated 
as shown 

Dr Ross V Patterson (Fellow), dean, 
Jefferson Medical College,— “A Rational 
Plan for the Diagnosis and Treatment of 


At the Thirty-Third Annual Meeting of 
the American Therapeutic Society, held in 
Baltimore, Maryland, on May 16 and 17, 
the following officers were elected for the 
coming >ear 

President, Frank Smithies (Master), Chi- 
cago, 111 , 

1st Vice-President, Julius Friedenwald 
(Fellow), Baltimore, Md , 

2nd Vice-President, Alpheus F Jennings 
(Fellow), Detroit, Mich , 

3rd Vice-President, Grafton Tyler Brown 
(Fellow), Washington, D C , 

Secretary, Oscar B Hunter (Fellow), 
Washington, D C , 

Treasurer, Alphonse McMahon (Fellow), 
St Louis, Iklo 


Dr Hugh S Gumming (Fellow), Wash- 
ington, D C , carlj in March took the oath 
of office as Surgeon-General of the U S 
Public Health Service for the fourth time 
Dr Gumming entered the Service thirty- 
eight jears ago and has been Surgeon-Gen- 
eral since 1920 


Heart Affections” 

Dr Edward J G Beardsley (Fellow), 
clinical professor of medicine, Jefferson 
Medical College,— “Problems Associated 
with Aortic Regurgitation” 

Dr Elmer H Funk (Fellow), professor 
of materia medica, therapeutics, and chnica 
medicine, Jefferson Medical College, 
“Acute Endocarditis” 

Dr Henry K Mohler (Fellow), assist- 
ant professor of medicine, Jefferson Medica 
College,— “Heart Block” 

Dr Edward Weiss (Fellow), associate m 
medicine, Jefferson Medical College,— Con- 
genital Heart Disease” 

Dr William Egbert Robertson (Fellow), 
professor of theory and practice of me i- 
cine, Temple University Medical School,-- 
“The Diagnosis of the Failing Hear 
Muscle” 

Dr H Brooker Mills (Fellow), proles- 
sor of pediatrics. Temple University Medica 
School, (and associates), — “Heart Disease in 
Children” 


Tlie American Association of the History 
of Medicine held its annual meeting in At- 
lantic Citv, Ma> 2, 1932, with Dr Da\id 
Ricitiian (’Fellow), Philadelphia, presiding 
The following Fellows contributed to the 
program Dr Carl V Weller, Ann Arbor, 
MilIi ; Dr Cliarlcs W Burr. Philadelphia, 
Pa , Dr W illiani S Midilkton, Madison, 
\S •« , Dr 11 R M Landis, Plnladclplua. 
Pa. Dr Ic.'tlUs P Barker, Baltimore. 
Md 


D- H iroli! ? w-anV f Fellow ), Quinci, 
lU, ti.'^ r.' •' t)S an .arltrlc "The X-Raj 
n s> *f C.iro ,< \p{w-r hmi- , vl.ich 
ti t’ *■ \p-il i-ci’c of the 

n., . sf... j 


Dr Joseph B Wolffe (Associate), associ- 
ate professor of cardiovascular diseases. 
Temple University Medical School, Co- 
arctation of the Aorta” (with case demon- 
stration) 


Dr E B Krumbhaar (Fellow), professor 

of pathology, U of P Medical School^ 
“Demonstration of the Pathology oi me 
Cardiovascular System” 


Dr John Eiman (Fellow), patholog>st, 
Presbjterian Hospital, — “Anatomy of the 
Conducting Sjstem with Demonstration of 


Injection of the Purkinje System 


and 


Demonstration of Injection of Coronarj 
S> <itcm ' 


Dr William D Stroud (Fellow), 

'or in cardiologv. Graduate School of ^fedi- 
cint., U of P.,— “Treatment of Cardiac 
vrrlntlimia* 


' v-vr Dr J.-inic- E Talltj (Fellow), cmcritu' 
I'lrl p-ofrv j- of cirdiologv. Graduate School 
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of Medicine, U of P , — “Cardiovascular 
Phenomena of Thyroid Disease” 

Dr S Calvin Smith (Fellow), associate 
professor of cardiology, U of P , — ^“Demon- 
stration and Discussion of Electrocardiog- 
raphy in Diagnosis and Treatment of Heart 
Disease” 

Dr Charles C Wolferth (Fellow), 
Robinette Foundation, U of P, — “The Re- 
lation of Cardiology to General Medicine” 

Dr David Riesman (Fellow), professor 
of clinical medicine, U of P Medical 
School, — “Some of the Difficulties in the 
Diagnosis of Mitral Stenosis” 

Dr Truman Schnabel (Fellow), physician 
of the Philadelphia General Hospital and 
assistant in medicine, U of P Medical 
School, — “Diet and the Gastro-intestinal 
Tract in Relationship to Cardiovascular 
Disease” 


Dr William H Kraemer (Fellow), Wil- 
mington, Del , was elected president of the 
Alumni Association of Jefferson Medical 
College at the thirty-sixth annual meeting 
of the association, February 18 
The following Fellows were also elected 
to office 

Dr Ross V Patterson, — ice chairman , 
Dr Louis H Clerf, — ^vice president. 

Dr Harold W Jones, — treasurer 


Dr Edward J G Beardslej (Fellow), 
Philadelphia, Pa, Go\emor for Eastern 
Pennsylvania, addressed the Bridgeport, 
Connecticut, Medical Association on "Prac- 
tical Post-Graduate Instruction in our own 
offices”, May 3, 1932 
Dr Daniel P Griffin (Fellow), Bridge- 
port, Conn , IS President of the Association 
and at his request Dr Bcardslc\ also spoke 
briefly on the objects and ideals of the 
American College of Ph}<!icians 


Dr H\man I Goldstein (Associate), 
Camden, N J , recenth read a paper before 
the Medical Societ> of New Jersev, at At- 
lantic City, on the subject “Recent Ad- 
aainces in the Treatment of Some Discaccs 
m Children” 


Dr Pauline Williams (Fellow), Rich- 
mond, Va , national president of the Mpha 


Epsilon Iota Fraternit 3 of medical women, 
presided at the biennial conaention of that 
organization held at Portland, Ore, June 
10-12, inclusive This fraternitj embraces a 
membership of 1,500 women plijsicians and 
women medical students, the chapters are 
established in tw'enty-tw’O class A medical 
schools throughout the countrj 


Dr Allen K Krause (Fellow), Tucson 
Ariz, delivered the Theodore B Sachs resi- 
dent lectures in tuberculosis at the Univer- 
sity of Illinois College of Aledicinc, April 
18-29 This lectureship is endowed b\ the 
Chicago Tuberculosis Institute 


Dr John H Peck (Fellow), Des Moines, 
Iowa, W’as re-elected President of the Iowa 
Tuberculosis Association at its recent an- 
nual meeting in Burlington 


Dr J A Myers (Fellow), Minneapolis, 
Minn, addressed the Fifth Councilor Dis- 
trict Medical Society at Boone, Iowa, April 
13, on “Tuberculosis in Childhood' 


The following Fellows of the College par- 
ticipated on the program at the sixty -fifth 
annual session of the Afississippi State Medi- 
cal Association, April 12-14, at Jack--nn 
AIiss, as indicated 

Dr Lloyd Thompon, Hot Sprincs Arl — 
“Modem Renaissance of Syphilis* , 

Dr Allan C Eustis, New Orleans, Ua — 
"Headaches Causes and Treatment . 

Dr James G Carr, Chicago, 111 — "Trta*- 
ment of Cardiac and Renal Edema , 

Dr Edward C Mitchell. Memphis, Tciii 
— ^“Asthma from the \ icw point of the l\di- 
atrician” , 

Dr alter S Leathers Na<h\illt, Tcnn 
presented the annual oration 


Dr Huir\ A Christian fEcllowl P i 
Mass addressed the Mahonint: Co mt\ Mti’ - 
cal Socict\, Youngstown, C*hio « ,i Xp'o 2 
Its siNth aiimial Po'irradfa'c D ■ 

‘•Vanct’cs of Brif lit s Di'ca^e a *il 'k- r 
Alanagement and ’ D-ti-rt c' ' * *• ' 
Uses 

Dr Sam icl \ Lc' it c < I’c”',* > * - 
Mast aPo a*’(i-r ve*, • r * '<•' * >* 

“A Ci't’ical C'r-rp "l * llr<'l U 
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and “Bedside Recognition and Treatment of “Relation of the State Board of Health to 
Cardiac Irregularities” the General Practitioner”. 


Dr Ernest R Zemp (Fellow), Knoxville, 
Tenn, spoke on “Gastric Ulcer” before the 
ninety-ninth annual meeting of the Tenn- 
essee State Medical Association at Memphis, 
April 12-14 


At a meeting in the Embassy of Mexico, 
Washington, D C, on April 5, Surgeon 
General Hugh S Gumming (Fellow) was 
appointed President of a newly organized 
chapter of the Pan-American Medical As- 
sociation for the District of Columbia 


In connection with a special four months’ 
course in Internal Medicine held at the 
Harvard University Medical School, April 
1 to August 1, Dr Frank Dennette Adams 
(Fellow) , Boston, Mass , has charge, for 
SIX weeks, of a course in Internal Medicine 
at the Massachusetts General Hospital, 
which began June 20 During July, Dr. 
Samuel A Levine (Fellow), Boston, Mass, 
will conduct a course in modern diagnosis 
and treatment of heart disease at the Peter 
Bent Brigham Hospital 


Dr Samuel A Browm (Fellow), New 
York, N Y , recently resigned as Dean of 
New York University and Bellevue Hos- 
pital ^Icdical College, and has been made 
a member of the Unnersity Council Dr 
Brown had been Dean for sixteen years 


Dr Ilcnrj J Ullmann (Fellow), Santa 
Barbara, Calif , addressed the San Diego 
County Medical Society, May 5, on “The 
M'ork of the Cancer Commission” 


Dr Waller C Alvarez (Fellow), Roches- 
ter, Minn , was one of the guest speakers 
at the eights -third annual session of the 
Medical Association of Georgia, :^ray 17- 
20, .It Sasannah Dr AKarez’s subject was 
‘Praetical Points m the Oire of Patients 
ith Indigestion" 


Dr Janiis II Hutton (Associate), Chi- 
c is’o. 111 , Ins been appointed Consulting 
I or-n'ilofist to the hospitals of the Ilh- 
t I-- Stite Department of Public Welfare 


T'e totlo.MT.g ImUows of the College ad- 
f 1 tU Mediail .,nd Chinirgical F.acult> 
1 recent meeting in Balti- 

^ Arr., 2>27 


D' H-*-: \ C.ri t VI. Ro t.,n Mass — 
'> •'* the 'n.cr,-ipv of 

* r- 'f D ^ 

^ ''‘•"*•5 Pr. --nhU .t., 
-J . w,v.rc Juic*' . 

I P.iti. 
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The following members of the College 
contributed to the program of the Nebraska 
State Medical Association, held at Lincoln, 
Nebr, May 24-26 

Dr Ernest S Wegner (Associate), Lin- 
coln, Nebr — “Infant Feeding”, 

Dr Arthur D Dunn (Fellow), Omaha, 
Nebr — “Cholecystography” , 

Dr Andrew C Ivy (Fellow), Chicago, 
111 — “Physiology of Mucus Secretion with 
some experimental results on the prevention 
of Ulcer with ‘Gastric Mucin’”, 

Dr Walter C Alvarez (Fellow), Roch- 
ester, Minn — “Practical Points in the 
Handling of Patients with Gastro-Intestinal 
Disease” 


Dr. Edgar B Friedenwald (Fellow)i 
Baltimore, Md , on May 13 addressed the 
Atlantic Count> Medical Society, Atlantic 
City, N J , on “Diet Problems and Ther- 
apeusis in Children” 


Dr L B McBrayer (Fellow), Southern 
Pines, N C , w'as re-elected Secretary of 
the Medical Societ 3 ’ of the State of North 
Carolina at its annual meeting on April 20 


The following Fellows of the College de- 
ijtrcd papers at the annual meeting of the 
Antional Tuberculosis Association held nt 
Colorado Springs, June 6-9 
Dr James Burns Amberson, Jr, New 
•■'‘1, K — “Comparative Value of P«i" 

per rnd Celluloid Films for Chest Roent- 

Cases", 

* C.irl H Greene, Rochester, Minn — 
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“Treatment of Addison’s Disease with 
Cortical Hormone of the Suprarenal 
Gland" 

Dr Gerald B Webb (Fellow), Colorado 
Springs, Colo, addressed the annual dinner 
meeting on “Robert Koch”. 


Dr Roy Lyman Se.\ton (Associate), 
Washington, D C, addressed the Tippe- 
canoe County Medical Society, May S, at 
Lafayette, Ind , on “Colon Disturbances and 
Involvements including Endocrine Aspects” 


Dr William S Middleton (Fellow), 
Madison, Wis , and Dr Arthur L Anderson 
(Fellow), Springfield, Mo, addressed the 
Missouri State Medical Association at 
Jefferson City, May 23-26, on “Syphilis of 
the Circulator)' System” and “Value of 
Routine Basal Metabolism in the Examina- 
tion of Patients”, respectively. 


Dr Louis E Viko (Fellow) was recent- 
1) appointed Health Officer of Salt Lake 
City 


Dr George G Ornstcin (Fellow), New 
York, N Y, spoke before the Cambria 
County Medical Society, Cresson, Pa, May 
12, on “Diagnosis and Treatment of Pul- 
monary Tuberculosis” 


Dr Wilhs F Manges (Fellow), Phila- 
delphia, Pa , delivered an address on “Rela- 
tion of Sinus Infection to Pulmonar) Dis- 
eases” before the Elc^e^th Councilor Dis- 
trict Medical Society, Ma) 19 


“Collapse Therap) in the Treatment of 
Pulmonaiw’ Tuberculosis" was the subject 
of a paper dehsered bs Dr Charles H 
Marcy (Fellow), Pittsburgh, Pa, before 
the Eric Counts Medical Socict), Eric, Pa, 
on Maj 3 


Dr. Joseph H Barach (Fellow). Pitts- 
burgh, Pa , addressed the Craw ford Counts 
Medical Socitts, Mas 9, on “Focal In- 
fection” 


Dr James H Means (Fellow L Boston 
Mass, ssas re-elected Stcrctars oi the As- 
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sociation of American Phssicians at its re- 
cent meeting 


At the annual meeting of the American 
Gastro-Enterological Association, May 2, Dr 
Charles G Lucas (Fellow), Louissillc, Ks , 
ss'as reelected Secretar) 


Dr Arthur L Bloomfield (Felloss), San 
Francisco, Calif, ss-as elected President of 
the American Society for Clinical Insesti- 
gation, on May 2 


Dr Hoss’ard T Karsner (Fellow), Clcsc- 
land, Ohio, ssas recently reelected Secretary 
of the American Association of Pathologists 
and Bacteriologists for the ensuing )C3r 


Dr William E Engelbach (Fellow), New 
York, N Y, addressed the staff of St 
John’s Hospital, Brookisn, Ma) 3, on “Re- 
sults of Therapy in Pituitary Disorders' 
On May 16, Dr Engelbach addressed the 
joint meeting of tlie Baltimore Medical So- 
ciety and the American Therapeutic Socicts 
at Baltimore on “Endocrine Therapy m Dis- 
orders of the Hypophssis” 


Dr Abraham M Ornetcen (Fellow), 
Philadelphia, Pa, has been appointed As- 
sistant Professor of Ncuroloo in the Lni- 
\ersitj of Pcnns\hania School of Mcilicinc. 
Dr Ornstcen has also been elected Presi- 
dent of the Philadelphia Neurologic d So- 
ciety 


Dr John G FitzGerald (Fellow), Tn-- 
onto, Ont , has been appointed Dcm of tl.c 
Unnersits of Toronto Ficnlty of Mabc.rc 


Dr E J G Bcird‘-h' (Pcllew) Pii'h- 
dclphia. Pa, as a giic>>t ^penker. -uid-t sm d 
the Kiwnni' Club ot \\ov><llMrs, N T . 

12. on “The Innncncc of the Ih ‘p/. il *s 
on the Conimmiit% 

Dr Ralph K IlollmO cd frd'' . i. 
Wc'Uille, N J was nPo -> /m; oi t’ c 
Chib on this t.ccnv>f>*j 


Dr W.nhcr M ?, i''-- i tPcli i D”-- 
ton Oli’o w.ns in', rritil Prr ? * •' r 
Ati.crcm .‘^■'c.c’s <t C hnrii J*. * '* 

•ts rtruit 1 .ictir" i ' Or r- * , 
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Dr David W Kramer (Associate) , Phila- 
delphia, Pa , was recently appointed Visiting 
Physician to the Medical Staff at the St 
Luke's and Children's Hospitals 


Perpetual Memorial Fund 
IN Honor of 
Dr John B Deaver 
The Aid Association of the Philadelphia 
County Medical Society is establishing a 
special perpetual fund in honor of Dr John 


B Deaver, only the income of which will 
be used to afford aid to needy physicians and 
their families All friends of Dr Deaver 
are invited to participate All money re- 
ceived will be placed in the Dr John B 
Deaver Perpetual Memorial Fund Checks 
should be drawn to the order of the Aid 
Association of the Philadelphia County 
Medical Society and sent to 

Dr Francis Heed Adler, Secretary, 
313 So 17th Street, Philadelphia, Pa 


OBITUARIES 


DR ORLANDO HENDERSON 
PETTY 

Dr Orlando Henderson Petty (Fel- 
low), Philadelplna, Pennsylvania, an 
outstanding medical hero of the World 
War, died as the result of a self-m- 
flicted gunshot wound, at his home on 
June 2, 1932 Dr Petty was born m 
Cadix, Ohio, m 1874, and received his 
academic education in that State, with 
Ins B S degree from Franklin College 
He was graduated in medicine from 
the Jefferson Medical College of Phil- 
adelphia in 1904. Dr Petty served his 
mtcrnship at St Timothy’s Hospital, 
Ro\borough, Philadelphia, m which in- 
stitution he later became pathologist 
and visiting plnsician 

xShortlv after Dr Pettj completed 
hi- iiiteni'.hip. a latent lung lesion made 
Itself cviddit and he was advised to 
live* an opcn-air CM-^tcnce with restric- 
tion- as to plusical activities Follow'- 
inij the cniorct*^! and unwelcome vaca- 
tion. Ml ofiporlunit) presented itself to 
bveonn* as-ocialtd v tth Dr John B 
Lowriiiu p di-tinitni-hed surgLon of 
J‘iV'-*..vn I'.i. m tlu Htld of mdus- 
kfitl ‘ 11 ' vftcr P \t.rtr -pent in 

xh' V rr- l>r. IVt*. rctumeil to the 
S' -n*' , .j* I'hd-delphi'i and Cfvjti 
Li"’’ i\ : I'-'M Cl k's'-al practice in 


Roxboroiigh where he became inti- 
mately associated with that great physi- 
cian and medical teacher, Milton H 
Fussell During this penod Dr Petty 
became actively engaged in clinical 
teaching at the Jefferson Medical Col- 
lege, in which unremunerative and dis- 
interested labor he continued for many 
years 

Dr Petty was, for a period, patholo- 
gist to the Germantown Hospital and 
faithfully served the City of Philadel- 
phia as a medical inspector of its public 
schools 

At the time the United States enter- 
ed the World War Dr Petty, in spite 
of excellent reasons why he should de- 
lay his military service, applied for ac- 
tiv’e service and was immediately aS" 
signed to the Marine Corps He sailed 
for France in August, 1917, and was 
soon serving in the field with the Fifth 
Mannes, Second Division. The Corps 
to which Dr Petty was assigned was 
soon in the thick of battle and Dr 
Pett} distinguished himself by out- 
standing bravery and heroism For his 
conduct on the field of battle and his 
cfikicnt professional services, he rc- 
cened the Congressional Medal 
Honor, The United States Distinguish- 
td Sen ice Cross, the Croix de Gucrrc 
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of France with palm, and the War 
Cross of Italy Dr Petty shared with 
Dr Joel T Boone the signal honor of 
being the only two officers of the Med- 
ical Corps to receive the Congressional 
Medal of Honor 

Dr Petty was severely gassed during 
his heroic work with the wounded and 
spent much time in the Military Hos- 
pital as a result At the conclusion of 
the war Dr Petty returned to his home 
city a nationally acknowledged hero, 
but in extremely poor physical and fi- 
nancial condition, to take up the prob- 
lems of readjustment 

Without thought of self. Dr Petty 
began immediately and with character- 
istic energy and enthusiasm his under- 
graduate teaching and, at the same 
time, expended strength, that his dis- 
ordered body could ill afford, in many 
medical, military service and other civic 
undertakings He was elected Presi- 
dent of the Philadelphia County Medi- 
cal Society, President of the Medical 
Club of Philadelphia, Commander of 
the Thomas Roberts Reath Post No 
186 of the American Legion, National 
Commander of the Army and Navy 
Legion of Valor, and vas active and 
interested in many similar agencies 

In 1923, Dr Petty, whose medical 
interests had been especially with tlie 
disorders of metabolism, iias elected 
Professor of the Diseases of IVIetabo- 
hsm in the Graduate School of ^ledi- 
cine of the Universit} of Peniisjhania 
where he came in contact i\ith many 
graduate physicians from \arious parts 
of the A\orid Aledical articles and 
Iwoks from Dr Petti ’s pen and ad- 
dresses by him stimulated a nei\ in- 
terest 111 disorders of nutrition Dr. 
Petti built at the Philadelphia General 


Hospital a Department of Nutntion 
and headed an active service for the 
investigation of metabolic disorders 
For a short period in 1931 Dr Pett}' 
served as Director of Public Health of 
Philadelphia to succeed the late Dr 
Andrew A Cairns, under whom Dr 
Petty had worked many years as Medi- 
cal School Inspector 
When one contemplates what Dr 
Orlando Henderson Petty acomplished 
in the twenty-eight 3 ’^ears that he hied 
after receiving his medical degree and 
considers the handicap of persistent 
ill health that had never been absent, 
one can but w’onder at the spirit, the 
determination and the unconquerable 
ambition that drove him on For man}' 
years pnor to his militarj ser\ ice. Dr 
Petty’s life w'as a continual struggle to 
overcome a more or less acti\ e tubercu- 
lous lesion which he would neier, con- 
sciousl}’ acknowledge Following the 
exposures and the physical and emo- 
tional stress of militarj' life, the lung 
lesion became acti\e and duodenal ul- 
cer also de\ eloped which later was 
never entire!} s\mptom free During 
the last months of Dr Pett}’s hfe a 
prostatic lesion de\ eloped that dcnnnd- 
ed surgical attention in spite of the ex- 
isting serious contra-indicaiion<> X*- 
though all this were not enough for 
one pain-racked and Innas'-ed l'ra%t 
man to endure, nature further restrict- 
ed Dr. Pett} s actiMtic; In a 'crious 
painful and di«;abhng attack of cor >- 
nar\ occlusion Under the be-t 
tions a ph}':ician in Dr Petti '"i pruar- 
iouc •state of phi'-ic’’! and mc.ral h 'dth 
could onl\ find a wai Out h\ nkh, . *> 
prolonged re-t with e. tirt. tm 1 * ,n 
from pin 'teal and cmo’.nTr’ «■•-! d 
«:tra’n Dr Petti n.*" In**’ Vi 't • 
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pressing period of our national history 
and the w'eight of all his ills and anxie- 
ties proved too great a strain Through- 
out the United States are physicians 
whom Dr Petty has taught, with 
whom he has served, or with whom he 
has maintained friendly contacts All 
these and many other admirers and 
friends will sincerely regret his pass- 
ing Dr Petty was a sincere, dogmatic, 
and conscientious teacher , perhaps, 
even in his end, there is a potential les- 
son for each of us to remember A 
physician’s health is his greatest asset 
and this, in spite of everything, he 
must preserve by a judicious care for 
his own body. 

E J G Beardsley, M D , F A C P , 
Governor for Eastern Pennsylvania). 


DR JOPIN ALDEN EIGHTY 
Dr John Alden Lichty was born m 
1866 I-Ic received the degrees of 
Pli B , Ph M , and Ph D from Mount 
Union College, and MD from the 
Unnersitj of Pcnnsjlvania School of 
Medicine in 1893 He also did post- 
graduate work at the University of 
rcnn\\hania in patliolog>' and dis- 
c.iccs of the dige«;the s}stcm; also post- 
giaduate \\ork at the University of 
I’-trlin He \\'a<i associate professor of 
nv’diune. l'ni\trcii\ of Pittsburgh 
Sch-.ol of Medicine from 1909 to 
P>23; Mining pin Rician, Me^c^ Hos- 
i.'tal Piti^hurdi. 1912 to 1923*; msu- 
t.*' {duMCKin Columbia Hospital 
lit* ^>urf,h. to 1923; consultint 
Prcsb%tirian Hospital 
i'"' 1 1916, supc''intcruknt, Clif- 

* ^ u.aarium and Clinic 

P'2' 9. P. th- . o. b-. rh.ah Hr 


a member and ex-president, Ontario 
County Medical Society; member and 
ex-chairman of Medical Section, New 
York State Medical Society, member 
and ex-vice chairman of Medical Sec- 
tion, American Medical Association; 
ex-member and ex-chairman of Medi- 
cal Section, Pennsylvania State Medi- 
cal Society, member and ex-president, 
American Gastro-Enterological Asso- 
ciation ; member American Climatologi- 
cal and Clinical Association, and mem- 
ber American Association for Ad- 
vancement of Science Dr Lichty was 
also a member of the Alpha Tau 
Omega and Phi Beta Pi fraternities 
Dr Lichty was the author of many 
articles published in various medical 
journals and was the author of the 
chapter on Arthritis of the Text, “Dis- 
eases of IMiddle Life”, F A. Davis 
Company, also of the chapter on Ap- 
pendicitis of Tice’s “Practice of Medi- 
cine” 

Dr Lichty was elected a Fellow of 
the American College of Physicians on 
December 29, 1916, and, therefore, was 
one of the earliest members of the or- 
ganization He served in a great many 
capacities in the College, including, 
member of the Board of Regents, 1922 
to 1930, Third Vice-President, 1930 
to 1932 One of his greatest contri- 
butions to the College was the early or- 
ganization and Chairmanship of the 
Credentials Committee, on which be 
'’Cned faithfully and painstakingly for 
sc\eral years The College was very 
near to Dr Lichty and even after the 
f’U'.et of hjs last illness he tried to 
‘'tne the College and to attend one 
annual meetings. 
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DR CHARLES ROLLIN GRANDY 
Charles Rollin Grandy (Associate), 
Norfolk, Va , died, June 10, 1932, from 
a cerebral hemorrhage and heart dis- 
ease , aged 61 years 
Dr Grandy was born m Norfolk, 
educated at the Norfolk Academy and 
the Bellevue High School He held the 
degrees of A B and M D from the 
University of Virginia, the latter hav- 
ing been conferred in 1892 He did 
post-graduate work at the University 
of Berlin and the University of Frei- 
burg, German}^ He was formerly at- 
tending physician to the Norfolk Prot- 
estant Hospital and physician-in- 
charge of the Norfolk Tuberculosis 
Clinic For many years, he was chair- 
man of the Norfolk School Board 
Early in Dr Grandy’s career, he be- 
came interested in combating tubercu- 
losis, to which work he devoted his 
energy the greater pait of his life He 
was responsible for the first compre- 
hensive public health law m the State 
of Virginia He organized the Anti- 
Tuberculosis League of Norfolk, and 
was Its first president He served m 
this capacity for twenty-seven years 
In recognition of his service, Norfolk 
dedicated its tuberculosis sanatorium 
last November as the Charles R 
Grandy Sanatorium 
Dr Grandy was an ex-president of 
the Norfolk County jMedical Societ}% a 
member of the Seaboard Medical Asso- 
ciation, an ex-president of the Medical 
Societ} of Virginia, a Fcllo^^ of the 
American Medical Assoaation, a mem- 
ber of the American Association for 
the Adiancement of Science, a mem- 
ber of the American Public Health As- 


soaation, a member of the National 
Tuberculosis Association, and had been 
an Associate of the Amencan College 
of Physicians almost from its incep- 
tion 

DR NELSON GAPEN 

Dr Nelson Gapen (Fellow), Wash- 
ington, D C, died January 7, 1932, 
of mastoiditis and meningitis, aged, 
53 years 

Dr Gapen was bom m Washington, 
wdiere he attended public school and 
graduated from the Georgetown Uni- 
versity Scliool of Medicine in 1900 
He sei ved his internship m the Garfield 
Memorial Hospital of Washington, and 
pursued \'arious post-graduate courses 
thereafter at the Army Medical School, 
Harxard Medical School, and the Um- 
%ersity of Michigan jMedical School 
For a time, he was Director of the 
lilary Imogene Bassett Hospital, of 
Cooperstowm, New* York During the 
World War. he W'as m the office of the 
Chief Surgeon, Air Sernce USA, 
assisted m the formation of the origi- 
nal ^Icdical Research Board for A\ia- 
tion, and attained the rank of Colonel 
At the time of his death he was Pro- 
fessor of Materia Jfcdica, Plnrmicol- 
og}' and Therapeutic; in the Gcorcc- 
towm Uimersit} School of Medicine 
Dr Gapen was a member of the Medi- 
cal Socich of the District of Coluinbi i. 
the Association of Militan .‘^iirgcoii';, 
a Fellow of the Amencan Mtd'c! 
Association, and had been a JMIoa 
of the Amencan Collecre of Pin sicinn-’ 
^incc 1929 

(Furnished Ihroimli the c>>nrt^-<r <*’' 
Eugcnh R WniTMorc M D P. \ 

C P . Wa«biiigton. DC) 
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DR GEORGE HENRY 
SHERMAN 

Dr George Henry Sherman (Asso- 
ciate), Detroit, Michigan, died April 
19, 1932, following an operation for 
appendicitis, in a hospital at Mel- 
bourne, Fla , aged 74 years 

Dr Sherman was a graduate of the 
Chicago Medical College, 1883 , he had 
not been in practice for several years. 

DR ALEXANDER BROWN 
KA.LBAUGH 

Dr Alexander Brown Kalbaugh 
(Associate), Westernport, Maryland, 
died suddenly May 15, 1932, of coro- 
nary embolism, aged 48 years 

Dr Kalbaugh was a graduate of the 
University College of Medicine, Rich- 
mond. Va , 1907 , he did postgraduate 
ivork at the University of Liverpool 
during 1919 During the World War 
he scncd as First Lieutenant in the 
Medical Corps of the Air Service at 
IvC Bourget and Orley Air Fields, 
France he also ser\ ed with Charge de 
\‘'S.uilt. French Tank Corps. 

Dr Kalbaugh was an ex-president of 
the Allegan) -Garrett County Medical 


Society, an ex-vice president of the Tn- 
State Medical Society, member of the 
Medical and Chirurgical Faculty of 
Maryland, member of the Southern 
Medical Association, a Fellow of the 
American Medical Association and had 
been an Associate of the American 
College of Physicians since 1921. 

dr ARTHUR J BURRIDGE 

Dr. Arthur J. Burridge (Fellow), 
Winnipeg, Manitoba, Canada, died 
March 15, 1932, aged 56 years. 

Dr Burridge was born in London, 
Ontario, Canada; attended the public 
and high schools of Winnipeg, and the 
Manitoba Medical College, from which 
he graduated in 1897 For many years 
he was Internist to the Grace Mater- 
nity Hospital and a member of th.e hon- 
orary attending staff of the Winnipeg 
General Hospital ; he was Associate 
Professor of Medicine on the Univer- 
sity of Manitoba Faculty of Medicine. 

Dr Burridge was a member of the 
Winnipeg Medical Society, the Mani- 
toba Medical Association, and had been 
a Fellow of the American College of 
Physicians since January 30, 1920 



The Relation of Lipoid Nephrosis to Nephritis'^t 


Bell, M D 

N EPHROSIS” IS now general- 
ly used in a broad sense to 
include all forms of renal 
disease which are regarded as degener- 
ative in nature, in contradistinction to 
"nephritis” which refers to those of 
inflammatory origin However, in re- 
cent clinical literature many writers 
use nephrosis in a restricted sense to 
designate "lipoid nephrosis” only 
For many years, two forms of 
glomerulonephntis have been recog- 
nized 

a The asotcunc type is character- 
ized in the advanced stage by nitrogen 
retention Edema is present from time 
to time but is not a conspicuous feat- 
ure except in the acute stage and dur- 
ing acute exacerbations Hypertension 
IS nearly always present in the chronic 
stage, but is often absent m mild acute 
cases The degree of albuminuria \aries 
at diffeient times, but is generally 
greater during acute phases An in- 
creased number of er)thioc\tcs is com- 
monly found m the uiinc, espccialh 
duiing acute stages Fatal cases termi- 
nate 111 uremia, and the postmortem 
reieals small contracted Uulncjs m the 
chrome form There is a definite in- 
flammator} reaction vhich leads to 

♦From the Department of Patliolop\ L ni- 
xcrsiti of Mmneson Mtnncipoji' ^fmn 
TPrtccntctl at the S.m FrincJ^co MeauR 
of the \merican Colli Rt ot Ph\«icun^ spnl 
4 , 1032 


, Minneapolis, Minn 

occlusion of the glomerular capillaries 
In subacute and chronic forms, the 
impermeable glomeruli gradually be- 
come hyaline and their associated tub- 
ules undergo atrophy 

b The hydiopic oi ncphiotic type 
is characterized b} marked edema and 
set ere albuminuria Death is frequent- 
ly due to intercurrent infections and 
not to uremia At postmortem large 
fatty kidneys are found This form 
of renal disease, formerly n a in c d 
chronic parenchymatous nephritis, is 
now called “hpoid nephrosis” A great 
many im estigators behete that hijoid 
neplirosis may be separated into two 
distinct types, t iz , pure lipoid nephro- 
sis, and a mixed ttpe 

(1) Pure lipoid neplirocic B\ gen- 
eral agreement the outstanding elnncal 
features of tins disease arc the pus- 
cnce of marked albuminuria .uni ccNtre 
edema, and absence of IniK'rtcn^wn. 
hematuria, and renal in’^ufiinencN 
Lipcmia and deertase of pla<-mn p.n- 
tcins. cspccialK of plasma albumin, 
arc also considered e«‘=c,iti,al w’ 

the tlinicaf picture The an.’to im.'* 
definition demands enlarged ki(i”i\'' 
with norm.il glifineruli and tvi'i’ - 
filled with lipoid dri>.»!tj‘* If n •' > 
sidcred a dtgener.une d t' ' 

tiibulcv 

(2i The m Md t.fi, 'i ' .< * 
wac wllid ".nphisti' v i;'. -i i'/.' 
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tendency” by Volhard and Fahr It 
is also called the nephrotic type of 
glomerulonephritis The disease has 
all the positive features of pure hpoid 
nephrosis but not all of its negative 
charactenstics Hypertension, hema- 
turia, or impaired renal function are 
demonstrable m addition to the ne- 
phrotic syndrome There are sharp dif- 
ferences of opinion as to the nature of 
this renal disease. Many writers con- 
sider It glomerulonephritis with super- 
imposed nephrosis, or vice versa, 
others regard it as a form of nephro- 
sis , and a few believe it to be a form 
of glomerulonephritis. The structural 
changes in the kidneys have not been 
cxtensi\cly investigated In a limited 
material I found non-contracted kid- 
nc}S uith fatty tubules, and a definite 
glomerular lesion The glomerular 
lesion consists chiefly of thickening of 
tlic capillary basement membrane with 
narrowing of the capillary lumens, but 
there IS a variable amount of endo- 
thelial proliferation 

A number of iniestigators attempt 
to make a sharp distinction between 
pure hi>oid nephrosis and the mixed 
t\pc. Some rigidU exclude from the 
"pure” group cicry case in ^\h^ch there 
i*- .it arn time during tlic course of the 
.an delation of blood pressure, 
an abnormal number of erythrocitcs in 
the unne, c»r an\ impairment of renal 
fu'utio 1 If the oii'^et follows an acute 
i.u't.i’o'i It i*- co’iside'rcd a mixed Upc 
‘ )dv r iitc'- r«rf more liberal and ad- 
.’t to the group of pure nephrO'-e'; 
o ' -J''* *.h>v. minor dtdatioii*; such 
t S" hvjv rte.i-ion, a slight 

,» .‘r, — ifi .n. o- -> 

f~ r-, f • thr . - j'l tl;<. nnr.e 

jT- pubh^hed re- 


ports which conform to the rigid def- 
inition as outlined above The more 
thoroughly the patient is studied, the 
more frequently some minor deviation 
IS demonstrated; yet there are a few 
cases which conform to the rigid defini- 
tion It IS obviously inconsistent to 
exclude thoroughly studied cases which 
show minor deviations, and to include 
cases with incomplete data that show 
nothing inconsistent with pure nephro- 
sis In his recent review, Leiter, 1931, 
seems to accept as pure nephrosis cases 
without complete clinical study when 
the pathological report stated that the 
glomeruli were normal 

The Ceinicae Phenomena oe Lip- 
oid Nephrosis 

Age Incidence. According to the 
published reports, lipoid nephrosis oc- 
curs more frequently in children than 
in adults, and it comprises a larger 
percentage of the nephntides m the 
former than in the latter Clausen, 
1925, observed 125 cases of nephritis in 
children, of which 102 were classed as 
hemorrhagic (glomerular) and 23 as 
parenchymatous (lipoid nephrosis) Iii 
general, the age distribution corre- 
sponds to that of glomerulonephritis 

Onset The symptom that brings the 
patient to the physician is usually 
edema, but there is often a prodromal 
period of aveakness, loss of appetite, 
and general malaise which precedes the 
onset of edema Schwarz and KoliUi 
1922, considered the absence of pre- 
ceding infection .an important feature 
of the di'^e.'ise Blackfan, 1926, found 
an initial acute infection m only two ot 
fourteen cases lie contrasts nephro- 
‘•is with .acute glomerulonephritis m 
tbi^i rt'iwct V.an SKkt, 1930, found 
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three out of nine cases in which infec- 
tion seemed to play a role However, 
other writers do not consider the ab- 
sence of preceding infection a dis- 
tinctive feature Davison and Salinger, 
1927, stated that the onset may be with 
or without a preceding infection The 
initial infection is usually in the up- 
per respiratory tract Aldrich, 1926, 
found that three of seven cases of 
nephrosis were preceded by a cold and 
that colds often cause exacerbations 
Lyttle and Rosenberg, 1929, found a 
history of infection in six out of eight 
patients They consider persistent or 
recuirent infection the chief cause of 
dironicity Apparently there is a his- 
tory of preceding infection less fre- 
quently in nephrosis than in acute 
glomerulonephritis, but there is no 
sound reason for excluding a case from 
this group because it follows an acute 
infection 

Heiiiatiiiia All investigators who 
regard nephrosis as distinct from glo- 
mei ulonephritis are agreed tliat no case 
with hematuria should be classed as 
pure nephrosis, although the majority 
would accept in this group cases with 
a slight increase of erj throcytes in the 
urine Obviously the presence of a 
few erythroc 3 'tes does not exclude 
nephrosis, since Addis has shown that 
the urine of normal individuals com- 
monly contains a few red cells In 
the mixed type an increase of er\ thro- 
cjdes or even a gross hematuria is oc- 
casional! v seen, but not as frequentlv 
as in acute glomerulonephritis These 
differences with lespect to hematuria 
indicate that the glomerular lesion of 
nephrosis is somewhat diftcrcnt from 
that of glomerulonephritis 

Albitminui la Severe alhummuria i*' 


an essential feature of nephrosis Dur- 
ing the active periods of the disease 
large quantities of protein are excreted 
daily in the urine, but during remis- 
sions the amount becomes much less, 
and the urine may even become normal 
The urinary protein is about 85 to 90 
per cent albumin and the rest chieflv 
globulin (Van Slyke, Geill) As the 
albuminuria continues, the plasma pro- 
teins decrease Corresponding w ith the 
greater loss of albumin in the urine 
there is a much greater decrease of 
plasma albumin than of globulin It 
IS highly probable that this depletion of 
the blood proteins is the basic disturb- 
ance in nephrosis which gives rise to 
the distmctiv'c clinical features that set 
it apart as a special tv’pe of nephri- 
tis 

There is no doubt that the urinarv 
proteins are derived from the plasma 
proteins This is indicated b) the high 
proportion of albumin in the uiine .and 
the corresponding decrease of plasma 
albumin The plasma proteins are ex- 
creted by the kidnevs 

Does this excretion take place 
through the tubules or through the 
glomeruli^ In instances of severe al- 
buminuria microscopic sections of the 
kidnevs show the capsular spaces <lis- 
tended with protein precipitated bv 
the fixing reagent Tins can bar ’Iv be 
interpreted as a reflux from tlic tumult <- 
since it is too widc'-prcad and uniform, 
and It IS occasionallv seen m the cap- 
sular sp.acc when there i= i one m tin. 
adjoining part o' the tub ik Ibov 
1931 has shown ilm bahlorif’e m- 
jcctions c.ause .albiimmun • m *’b re n.- 
lar fish, hut not in tho-e v -«h x'l-” t - 
ular kidnevs The tvi'kiK- ^ < 
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^ incing that protein is excreted through 
the glomerular capillaries 

Is the excretion due to injury of the 
glomerular capillaries, or to alterations 
in the plasma proteins themselves^ 
Since normal kidneys excrete foreign 
protein readily, it is conceivable that 
the plasma proteins may be so altered 
by toxic substances that they are treat- 
ed by the kidney as foreign protein 
This seems to be \\hat Epstein had in 
mind uhen he called nephrosis “al- 
buminuric diabetes” This theory is 
supported by Andrews, Thomas and 
^Velker, 1929, who consider albumin- 
uria a detoxicating mechanism for 
eliminating poisonous products of pro- 
tein metabolism and not primarily due 
to disease of the kidneys They be- 
lie; c that the normal plasma proteins 
arc so altered by combination with 
toMc substances that they behave as 
foreign proteins Accoiding to this 
Mcw It IS not necessary to assume an 
injury of the glomerular capillaries 
But this ihcor) IS highly improbable 
i UK arc mail) forms of albuminuria 
V Inch must he ascribed entirely to cap- 
;»ary mjun Simple passive conges- 
tion ot one kidney causes albuminuria 
oi th.> alKctcd organ onh When the 
•-uM arnr; ,s clamped for from 30 
t«‘ niinntcs and then released a 

resuus from the 
,Mlumia The urme from 
;■ normal Orthostatic 

. ‘ ^<>ntnnuii, a depend upon 

. ; •’*' ;^"t'"l‘nic..mthckidne; 

n-niKcuphiiti. and the mixed 
‘h n*i>hr..Mc there is con- 
o’nu*d (vnknet of capd- 
of all thi^, 

V '’'/'’---an. to m- 


bummuna of pure lipoid nephrosis 
Fulthermore, Hewitt, 1929, has shown 
that purified plasma and urine albumin 
in nephrosis and nephntis exhibit a 
corresponding rotatory power indicat- 
ing that they are identical The evi- 
dence IS fairly convincing that the al- 
buminuria of both types of lipoid 
nephrosis is due to injury of the glom- 
erular capillaries, even though one may 
be unwilling to accept the anatomical 
evidences of such injury 

The albuminuria of nephrosis is not 
different from that of glomerulonephri- 
tis except that it is often more severe 
and more frequently cyclic m character 
Severe albuminuria is frequently seen 
m acute glomerulonephritis and in 
active chronic glomerulonephritis The 
amount of albumin in the urme tends 
to decrease as the kidneys become con- 
tracted, probably because the capillary 
surface available for filtration de- 
creases The protein is decreased by 
the same factors that reduce the crys- 
talloids 

Bdema Marked edema is an essen- 
tial feature of nephrosis It is a prom- 
inent initial symptom and often the 
most important cause of the patient’s 
discomfort ,Like albuminuria, it is 
intense in the active stages and slight 
or absent m the remissions Edema 
IS by no means peculiar to nephrosis 
It occurs in glomerulonephritis, eclamp- 
sia, and amyloid disease of the 
kidneys It is sometimes severe in 
acute and subacute glomerulonephritis, 
lut IS usuall} not prominent in the 
cirnmc stage It tends to decrease as 
renal insufficiency develops, but some 
edema is usually present at times in 
t le late stages Renal disease ith se- 
'ere edema may be lipoid nephrosis, 
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icute or subacute glomerulonephritis, 
or amyloid disease of the kidneys 
A^hen severe renal edema is present, 
jne may safely conclude that the kid- 
neys are not contracted, but the exact 
structural changes cannot be inferred 
with ceitamty 

Epstein has shown that one of the 
most important causes of renal edema 
IS the decrease of the plasma proteins, 
which lowers the osmotic pressure of 
the blood and causes an increased flow 
of fluid from the blood into the tissues 
Edema usually occurs when the total 
piotein falls below five per cent, or the 
albumin below two per cent, and it is 
neaily ahvays present when the albu- 
min falls below one per cent The loss 
of plasma albumin lowers the osmotic 
pressuie much more than the loss of 
a coi responding peicentage of globu- 
lin, since the molecules of the former 
are much smallei Edema may be pro- 
duced experimentally by repeated 
bleeding of an animal until the plasma 
protein falls to a low level (Leiter, 
Barker and Kirk, Kumpf) There 
is no loss of albumin in the uiine in 
this experiment The kidneys remain 
normal 

The decrease of plasma protein is, 
howe\er, not the only factor in renal 
edema In acute glomei ulonephritis 
edema develops before the plasma pro- 
teins ha^e decreased Al'?o in liixnd 
nephrosis edema may dexelop or dis- 
appear while the plasma piotein lex el 
remains unchanged It is influenced 
bx'’ the fluid and salt intake and bx 
intercurrent infections 

It IS xxidclv belicxed that renal edema 
IS due to disease of the tubule*; This 
is evidcntlx the opinion of those xxho 
speak of “tubular nephritis ’ and 


“nephritis xxuth a nephrotic tendencx * 
It is supposed that a nephrotic element 
(tubular injury) is superimposed on 
an inflammatory glomerular lesion 
But there is no exndence to siij)- 
port this theory The renal dis- 
ease in which tubular injury is 
most severe, viz , bicliloride of mer- 
cury nephrosis, shoxx-^s no edema at all 
or only a trace In chronic gloineru- 
lonepliritis, in xvluch edema is usiiallx 
not conspicuous, the tubular injurx is 
much more extensix^e than it is in 
lipoid nephrosis A majority of the 
tubules are in x^anous stages of atroph} , 
and the persistent ones shoxv the same 
accumulations of lipoid and hyaline 
granules as are seen in hpoid nephro- 
sis Fahr states that the tubular in- 
jury in nephrosis may proceed to necro- 
sis of the tubule and subsequent atro- 
phy of Its glomerulus In the prepa- 
rations xxdnch I hax’e studied, hoxxcxer, 
the only lesion xvhich leads to destruc- 
tion of a tubule is closure of the capil- 
laries of its associated glomerulus The 
functional disturbances in "tubular 
nephritis” arc due to escape of i)la<;ma 
proteins thiough the glomeruli 
Dcctcase of Plasma Ptoirnis The 
loss of protein in the urine (alhumni- 
una) soon leads to depletion ot the 
plasma protein*; Albumin is dccrenscd 
moic than globulin since it is c\crctcd 
in innch greater quantitx Po';‘>ihlx 
the smaller alhumm molccuk*; 
through the glomerular capillarK“« more 
rcadilx than the laigcr glohuhn nioh- 
aile*; When the tot il ph<<ma protein 
I*; loxx the glohuhn exccodN the alh'i- 
inin hecau‘'e K"*' glohuhn is events d 
and bccaucc gl*ihnhn r p'il. 

icgcnerated than '■Ihutnm Thf' "c’a- 
tion of jirotein dtfnt.io t<> t h in , J 
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been discussed above It is possible 
that depletion of the plasma proteins 
IS also responsible for lipemia and 
other systemic disturbances m lipoid 
nephrosis Decrease of plasma pro- 
teins IS not peculiar to pure lipoid 
nephrosis It occurs also in the ne- 
phrotic type of glomerulonephritis 
CFahr and Swanson, 1926, and Linder, 
Lundsgaard and Van Slyke, 1924) and 
in amyloid renal disease The occur- 
rence of this phenomenon in lobar 
pneumonia is not understood 
Lipeviia An increase of fats in the 
blood IS usually found in hpoid nephro- 
sis The degree of lipemia is very vari- 
able but corresponds in a general way 
with the intensity of edema and albu- 
minuria Kumpf, 1931, produced h- 
pcmia as well as edema m rabbits by 
lepcatcd bleedings— a result which 
suggests that depletion of the plasma 
proteins is a causal factor in lipemia 
'riie greater part of the fat in the blood 
i'' neutral fat Lipemia occurs also in 
glnnieriiloncphi itis when albuminuria 
and alenia arc con'spiciious, but it dis- 
ai»i>c,irs as the disease progresses to- 
ward uremia 


Iht'cricuKwn H\pertension is cc 
•'idcrcd j'eculiar to nephritis and i 
<<>n'P''iil)le vith pure nephrosis Wh 
It L a-»H lattrl A\ith a clinical pictx 
^‘vl'< rv 1st tvpiLal of lipoid nephro' 
t a tbs* IS, considered a mi\ed t\ 

<*. .'j nd luphrosis, jj; 

ti't siipeninix)^ 

‘ or v.cextrsa Diftlculi 

’> r* thf ,ii mjrjsjs of cases v, 

‘ * ‘‘t *>•', ht cU*’ .umns f)f blfj 

^ I jtr,'ssur«. mr»> 

^ ‘ i aj. » . ,idaiis(.,on n 




O' :nv first 
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of life Occasionally the blood pres- 
sure remains at normal levels for sev- 
eral months, and then gradually be- 
comes definitely high Are cases of 
this type pure nephrosis or the mixed 
form ^ There are many borderline 
cases in which the distinction between 
pure and mixed lipoid nephrosis on 
the basis of blood pressure becomes 
somewhat arbitrary 
The elevation of blood pressure in 
nephritis is probably due to increased 
resistance to the flow of blood through 
the kidneys Increased resistance may 
be caused by spastic or organic nar- 
rowing of the arterioles, or by obstruc- 
tion of the glomerular circulation In 
lipoid nephrosis with hypertension 
there is seldom any disease of the 
arterioles, but the glomerular capil- 
laries are definitely narrowed by thick- 
ening of the basement membrane, and 
by endothelial increase In a previous 
publication, 1929, I have described and 
illustrated this lesion 
Renal Insufficiency The absence of 
evidence of renal insufficiency is an es- 
sential part of the concept of pure 
nephrosis Even a slight nitrogen re- 
tention in the terminal stages is suf- 
ficient to exclude the case from the 
group of pure nephroses, according 
to the views of many winters But 
some impairment of renal function is 
often demonstrable in nephrosis with- 
out Inpertension if the function is 
studied thoroughly in the terminal 
stages Van Sl 3 'ke found a definite 
decrease of function, as measured by 
the urea clearance test, in eight of ten 
cases of "degeneratue renal disea'-e ” 
Most of thc'-c were instances of l^xnd 
luphro^is without liMKTtcnsion Three 
of hiN jjTiticnt'j died txpical iiieniic 
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deaths Schreyogg, 1931, includes as 
“genuine nephrosis” three patients in 
whom the non-protein nitrogen was 
at times 70 to 75 mgm per 100 cc 
of blood If one excludes from pure 
nephrosis all cases with any impair- 
ment of renal function, one is more apt 
to exclude a case that has been studied 
thoroughly than one with incomplete 
data A single determination of blood 
urea nitrogen does not establish the 
status of renal function 

A number of investigators report 
instances of typical pure nephrosis 
wluch later develop the features of 
glomerulonephritis, viz , nitrogen re- 
tention, uremia, h 3 'pertension Shap- 
iro, 1930, reported a pure nephrosis 
that later developed pool concentration 
(1007 to 1010), low phenolsulphon- 
phthalem excretion (two per cent), 
and slight nitrogen retention The 
blood pressure was never elevated 
Contracted kidneys were found post- 
mortem Lyttle and Rosenberg, 1929, 
cite a pure nephiosis in a boy 
eleven years old, which nitliin 
two months became t) pical acute 
glomerulonephritis with hypertension 
and nitrogen retention Other instances 
in which the clinical picture shifted 
from nephrosis to nephritis are re- 
ported by Mason, 1926, and Christian, 
1929 It IS, therefore, well established 
that the clinical picture of pure lipoid 
nephrosis maj’’ pass o\cr into that of 
typical glomerulonephritis 

Cont) acted Ktdncy<;fioni Nephrosis 
Fahr behcies that nephrosis mav pro- 
gress into a contracted kidnc} ^fackay 
and Johnston. 1930, and Elirich, I930_ 
describe a case of nephrosis of 17 
years duration There was no nitrogen 
retention and no lupertciiMon but a 


definite impairment of renal function 
was indicated by the low phenolsul- 
phonphthalein output Death was due 
to peritonitis The kidne} s were greatly 
enlarged (300 gm each) and fatty, and 
about half of the glomeruli showed 
various stages of h} aline degeneration 
Ehrich considers tubular degeneration 
the primar}*^ lesion 

Clinical Coiitse Neplirosis with def- 
inite hypertension or renal insufficiency, 
le, the mixed type, may progress to 
uremia, but death usually results from 
infection or some other cause before 
the blood metabolites have reached the 
uremic level Nephrosis of pure type, 
or wuth only minor deviations from 
tins clinical picture, rarely ends iii 
uremia Some cases recoier aftci a 
duration of months or years The 
disease is cyclic in character, jicnods 
of albuminuria and edema alternating 
with remissions dunng which the 
patient is greatly improv ed Tlic mor- 
tality is higher than in acute glomeru- 
lonephritis, and death is usiialh due 
to infections, the most frequent of 
which IS pneumococcic or streptococcic 
peritonitis Erisipelas is next in fre- 
qiienc 3 % 

The Role of Infection It was '^tatcil 
above that manv authors arc unwilhnu 
to admit that pure hpoid ncphro‘:i<^ nnv 
have Us onset following an mfcciion, 
their objections being based m part it 
least upon the theoiv that the di'fM 
is not of infection': origin 'j I’c ‘” 1^11 
following an mfcttiou'; jirocr':*^ c . 1 - 
dcntlv infrequent, but it can h.>r<r\ 1" 
doubted that it occurs occ'.-i -• 

\II wTitcr*> are in rign < n:t u* 3 o s < < ' 
that low rc^i^nucc to iniicti "• c’ 
actcri^tic of the tu'-c 
sore thnvnt otivu 



174 


E. T. Bell 


ance of edema and albuminuria in a 
patient temporarily free from these 
symptoms Peritonitis is a frequent 
complication not only as a terminal 
infection but at any time during the 
course of the disease (Schwarz and 
Kohn, 1926, Eckstein, 1926) It may 
persist for a long time, and the patient 
may sunuve one or more attacks The 
organisms found in the ascitic fluid 
are usually pneumococci, but often 
streptococa 

Of ^eat interest are the remark- 

S ? Schwarz and 

0 in, 1926, that a bacterienua is pres- 
ent from time to time in nephrosis 
riip' obsened this in six out of nine 

So*' in- 

fections as these authors describe sue- 

dcst that infection may play a primary 

role in hpoid nephrosis Since infeS^ 

he d " recurrence of 


P-tTiionoGicAL Anatomy 
In Iiotli tjpe, of hpoid nephrosis the 
are large and yellowish and 

'■;>r e.stemal surfaces am smooth The 

are tilled tilth lipoid <1^^ 
liiirc are no esscntnl , ,ir» '‘"P"'® 

O-e eloincnuirr are"’r' 

iryM c-iMly recognized. (Figures 

V !•', tj, ^ nniircsiue 

‘ ‘ ‘ tb.ckcned 

J** ivifhli 

^ "■ *n)>ra„e. 


I In some instances there are a great 
i many endothelial nuclei, but usually the 
t increase is not prominent When death 
occurs, as it usually does, before the 
• disease has progressed to definite renal 
1 insufficiency, this is the usual micro- 
scopic picture It differs from typical 
chronic glomerulonephritis in that there 
IS little or no tubular atrophy and that 
the glomerular lesion is chiefly a thick- 
ening of the capillary basement niem- 
rane However, when the disease has 
progressed to uremia, a great many hy- 
aline glomeruli with atrophic tubules 
are seen A study of the different 
stages in the formation of a hyaline 
glomeiulus shows convmangly that the 
hyaline condition is brought about by 
a progressive thickening of the capil- 
lary basement membrane The lesion 
is clearly primary m the glomerulus 
since It is prominent there before the 
tubule begins to undergo atrophy A 
moderately contracted kidney may de- 
' e op from the mixed type of hpoid 
nephrosis It differs from the con- 
racted kidney of typical glomerulo- 
nep iritis in that the hyaline glomeruli 
arise chiefly from thickening of the 
^pillary basement membrane and not 
rom endothelial proliferation as in the 
^ ter However, m typical glomerulo- 
nep intis some of the glomeruli are ob- 
^be same way as in nephro- 

. Pnre hpoid nephrosis, as well as 
m instances w ith only minor deviation*; 
rom this picture, most authors dc- 
enbe the glomeruli as normal This 
‘’(.riatron has been made so fre- 
incnt y tliat normal glomeruli are now 
gcncralh considered as an essential 
Ctitiirc of hpoid nephrosis, and tlicrc 
tendency on the part of some au- 
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thors to exclude instances with ab- 
normal glomeruli from this group 
Wohlbach and Blackfan, 1929, found 
slight glomerular lesions in their cases 
but attributed them to the associated 
peritonitis 

The idea that the glomeiuh are en- 
tirely normal in pure nephrosis began 
with Fahr, 1914 However, Fahr later 
modified his view somewhat In his 
article in the Henke-Lubarsch Hand- 
buch, 1925, he describes and illustrates 
very striking glomerular lesions in a 
case which shows nothing inconsistent 
clinically -with pure nephrosis His 


illustrations are made from sections 
stained ^vlth heinatoxjlin and eosin 
but they eMdently represent h\ aline 
thickenings of the basement membrane 
such as I have described, 1929 Fahr 
at first attributed the glomerular lesions 
to tubular disease, but later he stated 
that the glomerulai lesion is primary 
He insists, howei er, that the glomeru- 
lar lesion IS degenerate e (glomerulo- 
nephrosis) and distinct from glomeru- 
lonephritis, and he believes that glo- 
merulonephrosis ma} lead to tubular 
atroph} and a contracted kidnei E\i- 
denth Fahr still belieies that neplirosi*? 
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Fig 1 mdropic or ncphrot.c oi c plo.i .n-lc J 

large and pale and the external cHrficv« art ‘ ^ ^ ^ ^ 

and somewhat atrophic ‘ r" Minll n Ic’m c< r ’ I 

them The glomeruhr capilHnc- ire ^e „ . j ,, , , 

mothers tW arc no Inahne plomcriih Hen a.oxM -e. 
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IS a degenerative disease, but he appar- 
ently no longer maintains that the 
nephrotic contracted kidney results 
from tubular degeneration. 

Aschoff, 1927, stated that there are 
glomerular as well as tubular lesions 
ill lipoid nephrosis, but gives no de- 
tailed obsen^ations 

111 1929, I made a detailed histo- 
logical study of the glomeruli of four 
cases of nephrosis which showed only 
niinor variations from the clinical pic- 
ture of pure lipoid nephrosis. These 
showed increase of endothelial cells or 
irregular thickenings of the basement 
membrane It has been objected, how- 


ever, that my cases were not examples 
of pure nephrosis Since that time I 
have had the opportunity of studying 
three cases of nephrosis which fulfill 
the most rigid requirements of the pure 
type. Two of these cases were kindly 
furnished me by Dr Klemperer of 
New York City. In one of these the 
glomeruli showed a marked irregular 
thickening of the basement membrane 
and a definite increase in the size of 
the endothelial cells The lesion is 
more pronounced than in the four 
cases published by me in 1929. In Dr 
Klemperer’s second case there is no 
definite increase of endothelial cells, 
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and the changes in the basement mem- 
brane are only slight The third case, 
furnished me through the courtesy of 
Dr Amberg of the Mayo Clinic, shows 
patchy thickenings of the capillary 
basement but no increase of endothe- 
lial cells 

It must be admitted, therefore, that 
there are instances of lipoid nephrosis 
in which the anatomical evidence of 
injur}’’ to the glomerular capillanes is 
only slight and perhaps not convincing 
It is highly probable, however, that if 
the various investigators would use a 
stain that demonstrates the capillary 


basement membrane the reports of 
normal glomeruli would be much 
fewer 

Wolbach and Blackfan obserA ed 
slight inflammatory changes in the 
glomeruli in nephrosis, but attiibuted 
them to the associated peritonitis This 
interpretation cannot be dlspro^ ed, } ct 
there is evidence of disturbed glom- 
erular function before the de\elop- 
ment of peritonitis Also, the glomcrii- 
litis that one occasionally finds with 
peritonitis usually shows many poly- 
morphonuclear and mononuclear leu- 
cocytes 



Fig 3 Hxdronic or nephrotic l\j)c oi chronic plomcrnWt ph-,ti< Do- i i i 'r - 
There are mam luahnc gloinernh «.th itrophic tnbn\< 11 ih rnc ,‘,c 
aglomeruhis Arocanmne .tarn the extreme ' 

membrane with narrow me ami occUwion oi the cap Ilai^ ii. 
membrane Miow<? numerous fcnc«tration< 
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EtiOIvOGY and Pathogunusis OS' 
Nephrosis 

(a) ExUmenal Origin At the 
present time a majority of authors 
subscribe to the view that the primary 
cause of nephrosis is some metabolic 
disorder Because of the hpemia and 
the fatty infiltration of the renal tub- 
ules some believe that the primary dis- 
turbance IS in fat metabolism Others, 
impressed by the great loss of plasma 
protein, believe that the basic trouble 
IS in protein metabolism, or that it is 
due to toxic alterations of the plasma 
proteins which lead to their excretion 
b\ the kidney The changes in the 
kidne\ s are considered secondary to 
the metabolic disorder ; and it is con- 
tended that the renal lesion is not se- 


' ere cnougli to produce such wide- 
spread disturbances It is also main- 
tained that patients with nephrosis 
Iiaic a \ery low resistance to infectior 
and readily deielop nephritis as a sec- 
ondarj complication. 

In preceding paragiaphs strong evi 
denre has been cited, indicating tha 
the pla'^ma proteins arc identical witl 
the urine proteins and that they are no 
.ihcreil 111 ain v.a> We can explain thi 
cv return of protein onlj on the as 
‘^umption of injuiN of the glomerula 




P>H ines o\cn m instances c\he 
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anatomical evidence No other organ 
shows alterations of structure or func- 
tion consistently The tubules are filled 
with lipoid droplets, and plasma pro- 
teins escape through the glomerular 
capillaries But there are two theories 
as to the nature of the renal lesion 

One group of authors maintains that 
it is a degenerative lesion affecting only 
the tubules Others admit that the 
glomeruli may be involved, but con- 
sider the glomerular lesion degenera- 
tive in character and distinct from 
glomerulonephritis (Fahr) A few 
consider it a form of glomerulonephri- 
tis 

The theory that the disease is lim- 
ited to the tubules has very little in its 
favor The protein escapes from the 
glomeruli. The tubules are filled with 
lipoid droplets but they are less in- 
volved than in glomerulonephritis 
When the tubules undergo atrophy it 
IS a result of obstruction of their as- 
sociated glomeruli They do not be- 
come necrotic It is difficult to believe 
that SO mild a tubular injury could pro- 
duce the clinical phenomena of neph- 
rosis 

The theory that the glomerular in- 
jury IS degenerative and not inflam- 
matory in nature cannot be dismissed 
lightly The chief structural change is 
thickening of the capillary basement 
membrane — a lesion that is also found 
m eclampsia (Bell, 1931) and m pri- 
Inpertension (McGregor, 1930) 

luithcr this is interpreted as inflam- 
in.'itor\ or degenerate e depends upon 
bow mnammation is defined An in- 
crease of endothelial nuclei is often 
ynind m both Upcs of lipoid nephro- 
It is much less marked than the 
et.f o. ’dial proliferation of tvptcal 
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glomerulonephritis, but it is presum- 
ably an inflammatory reaction m both 
instances 

The theory that hpoid nephrosis is a 
distinct entity meets with great diffi- 
culties in explaining the nature of the 
mixed type which is generally admit- 
ted to be a form of glomerulonephritis 
The advocates of this theory have no 
difficulty m superimposing nephrosis 
on nephritis, or nephritis on nephrosis 
They are not m agreement as to 
whether nephrosis is the main disease 
or the appendix, although the basic 
conception is radically different Vol- 
hard and Fahr considered nephritis the 
mam disease and nephrosis the ap- 
pendix, but most of their followers 
have reversed the sequence apparently 
without realizing the radical departure 
from Volhard and Fahr’s conception 

Edema is a general feature of neph- 
ritis There is no logical basis for the 
assumption that every nephritis with 
edema has a nephrotic component On 
the other hand, it is equally difficult to 
believe that almost all cases of nephro- 
sis have a nephritic component The 
nephritic appendix may be a slight 
hematuria, a temporary hypertension, 
or a moderate functional impairment, 
or one or more of these symptoms may 
be pronounced The nephrotic s}m- 
drome is too closely connected nith 
nephritis to be an independent entit> 

The theory that lipoid nephrosis is 
a form of gloinei uloncphritis is based 
upon both clinical and anatomical cm- 
dence Clinically there is the gradual 
blending of pure nephrosis ^Mlh ne- 
phrotic glomerulonephritis If one uses 
delicate functional tests it is difficult 
to find a case without some inipair- 
nient of renal function (Van ShKe) 
An initial clinical picture of nephrosis 


may pass o\er into that of nephritis 
One IS rarely certain of the diagnosis 
of pure nephrosis during the life of 
the patient On the anatomical side, 
there is evidence of alterations of the 
walls of the glomerular capillaries in 
some instances of pure nephrosis and 
in all well-defined examples of the 
mixed type The glomerular lesions are 
of the same t 3 'pe in both forms of ne- 
phrosis, but are much less pronounced 
in those that correspond to or approach 
the pure t)fpe The lesions m the glo- 
meruli are not identical with those of 
tj'pical glomerulonephritis, since in 
nephrosis thickening of the basement 
membrane is usually more conspicuou‘> 
than endothelial proliferation , but one 
often finds glomeruli with thick base- 
ment membranes in tjpical glomenilo- 
nephritis 

It is reasonable to suppose that the 
glomerular capillaries arc first injured 
by some toxic substance of bacterial 
origin When no reaction occurs m 
the capillaries, the phenomena of ne- 
phrosis de\eIop, hut when a reaction 
occurs (thickening of the basement 
membrane, endothelial proliferation! 
the symptoms considered cliaractcri<-tic 
of nephritis dcielop When onl\ a little 
reaction occurs, the patient presents 
slight \ariations from the picture of 
pure nephrosis \\ lien the l(.si(»n pro- 
gresses to the ixiint oi complete ob- 
struction of the capillaries the glnm* r- 
ulus becomes Inaliiu its tiiluih undi'"- 
goes atrophv. and a form oj cr nt’-ri' ltd 
kidnei dc\ clop'- 
ll possible that (he tf<\it '-'ib-t'.'r'* 
re'-i>Misiblc for tlu <npillar% nii ' 
somewlrt diiTerint ui 'Uplro' - '*'3 
mphriti' rneuin 'tUvCi u 
a more impo-niit r.^’t m ' u - - 
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It IS widely believed that infection 
IS not the primary cause of nephrosis 
since the onset is usually not preceded 
by an infectious process, yet there is 
abundant evidence that relapses are 
caused by infection Randerath re- 
ported two cases in which severe infec- 
tion preceded the renal symptoms, and 
Schwarz and Kohn have shown that 
bacteriemia occurs from time to time 
during the course of the disease It 
has been shown that peritonitis may 
last for several months, causing a per- 
sistence of symptoms In certain in- 
stances, at least, latent infection ap- 
pears to be a primary cause of the re- 
nal symptoms and not merely a sec- 
ondary factor 


Summary 


'l^\o forms of chronic glomerulo- 
nephritis arc recognized an azotemic 
t}pe characteri7cd by nitrogen reten- 
tion, and an h}dropic or nephrotic 
tipc charactenred by marked edema 
and allniniinuria 1'hcrc are numer- 
ous transitions bet^^ccn these groups 
chnicalh In the nephrotic t^pe the 
kiduc>s .ire usually large and fatty, 
while in the azotemic t\pc the} are 
commonly contracted 


1 lu' ludiopic Upc, non tailed li 
mphro-m, ,s often subduided 
I'Ute h{v),d nephroMi, and a n 
(utpl.riti^ v,ith a nephrotic 
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Edema is a general feature of ne- 
phritis There is no basis for the belief 
that every nephritis with edema has a 
nephrotic component. 

If nephrosis be a distinct entity, 
nearly all cases of nephrosis have a 
nephritic component 

In well-defined instances of the 
mixed type of hpoid nephrosis there 
IS a marked thickening of the capillary 
basement membrane in the glomeruli 
and a variable amount of endothelial 
proliferation Lesions of tins type, but 
much less pronounced, are found in 
some instances of pure nephrosis as 
well as m nephrosis with slight vari- 
ations from the pure type 
The theory is proposed that the pri- 
mary disturbance in both nephrosis 
and nephritis is an injury of the glom- 
erular capillaries by some toxic sub- 
stance If little or no reaction occurs 
in the capillaries the clinical picture of 
pure nephrosis develops ; a moderate 
reaction produces some of the symp- 
toms assigned to nephritis, viz , hema- 
turia, hypertension, impaired kidney 
function, a marked reaction gives the 
clinical picture of nephritis 
The clinical picture depends in large 
measure on the character of the injur} 
m the glomerular capillaries When 
they arc open and allow albumin to 
escape in large quantities, nephrosis 
cle^ clops When they are narrowed 
or occluded, there is not much loss of 
^ilbumm but hypertension and nitrogen 
ensue 

l-ipoid nephrosis is not a distinct 
onnt} hut a form of glomerulo- 
nephritis 

I'bis iinc-titjation \%.is supported ® 
Cnot fr„n tj,(, Tounda- 
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The Occurrence of Cystinuria in Healthy 
Young Men and Women'^t 

By Howard B Lewis, Ph D , Am Arbo), Muhtgan 


C YSTINURIA has been con- 
sidered a relatively rare error 
of metabolism Since the re- 
port of the first cystine calculus of 
the urinary tract by Wollaston in 1810, 
the number of observed cases has been 
surprisingly small Kretschmer,^ in a 
review of the occurrence of cystine 
calculi written m 1916, was able to 
find reports of only 107 cases of cystine 
calculi in a period of more than a cen- 
tur)'- since Wollaston’s original ob- 
servation The present author has re- 
viewed elsewhere- the literature since 
1920 and has summarized 71 cases of 
cystinuria, although calculus formation 
had not been observed m all of these 
Cystinuria in the past has usually 
been diagnosed by microscopic ex- 
amination of the urine, the presence of 
the typical hexagonal plates of c^stmc 
crystals m a urinary sediment can 
hardly escape detection particularly if 
these aie present m considerable num- 
bers The diagnosis of cjstinuna has 
usually been made in connection uith 
the examination of urines of patients 
presenting symptoms of renal colic or 
calculi of the gcnifo-uriiiary tract 
C 3 'stinuria uncomplicated b\ calculu'- 
formation has been detected almost cn- 

*Froin the Department of PJi> siologicnl 
Cliemi<itri, Uni\crsit\ of ilichipan 
tRcccncd for publication March 26, 


tirely by examinations of the urine of 
relatives of patients ^\ho ha\e been 
compelled to seek surgical aid for the 
removal of calculi 

It seems probable that cystinuria 
uncomplicated by calculi may occur 
more frequently than is usuallv be- 
lieved Garrod® states that Simon en- 
countered one cystine sediment m 

15.000 urines examined, and Prim- 
a\era, one in 20,000 Sondern* ol>- 
served C 3 ^stmuna m four urines of 

35.000 specimens exanuned It has 
been stated that onh' “2l4 per cent of 
C3'stinuncs de\elop stone, but the fig- 
ure is probabl 3 ’- high, on account of the 
large number of unrecognized ca'je*: of 
C 3 'stimina” ^ Since, as already <tate<l 
c3Stimiria has licen diagnosed ahno*:t 
imTiriabh m connection with the pres- 
ence of calculi, the basis of such an 
estimate is not clear to the prc'cnl 
author 

In ^ie^v of the interest in the faniilnl 
and genetic rclation''hips of C3‘>timiria 
and III lieu of the paiinii of din 
concerning the frcqucnc\ of c»=t!;nim 
uncomplicated b 3 t-alculn-; fornn;** n 
it has seemed of laluc npori ibe -t- 
vult<; of a « 3 <tcnnt*c A <*„' \-al t \'>''n • *■- 
tion of more thin lOOCn rr.rc'* »* 
\oung men and vontn, **,•- 

dents for the nv"'t jnrt t’ t vn ‘ 
cnee of O'lmc It i*' t’ " 
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present report, by demonstrating the 
feasibility of routine chemical examina- 
tion of urine for cystine, may stimulate 
further work by others Only when 
more data concerning the inadence and 
genetic relationships of cystinuria are 
a\ailable will a more perfect under- 
standing of this anomaly, which pre- 
sents so many surgical and medical 
problems, be made possible 
In recent years, two chemical tests 
for c} Stine which are simple and cap- 
able of clinical application have been 
suggested The first and simpler of 
these is the cj anide-nitroprusside test, 
M Inch has been used as a test for 
c) Stine for some years, but which does 
not appear to have been applied to the 
detection of cystine in unne extensive- 
h Tins test depends upon the fact 
iliat cystine may be reduced to its sulf- 
ludr\l denvatne. cjstcme, by sodium 
cvanidc and that cysteine, in the pres- 
ence of sodium c}anide gives a bnlhant 
magenta color with sodium nitroprus- 
sidc 111 and® has recently advocated 
the < hniCcil ubc of this test in routine 
f‘\amination of urine, especially in 
ta'-CN of renal colic Wc ha^c carried 
tins test as follows To 5 cc. of 
unne, 2 c c of a 5 per cent sodium 
ctrmulc solution arc added and the re- 


iv .allowed to proceed for 1 
nini'Ut**- A few rlrops (’usually 
di’-Acred from a scrologia 
I I *{'' I or 2 cc capaciu) of a 
: '<»! liuuon of sodium nilu 
; u ’d‘ .>*•< ,t thorough mt> 
* . nr' -I }5<,*h mtrnpru-"-td« .an 
• 5 1;^ frcdil 

. ‘ - .'.'r.fl v:iu’ - »so,' jn1 

‘ •’ ^ M'uir unp. 

' ta 


tamed Protein, if present m the 
unne, should be removed before test- 
ing, this can best be accomplished by 
heat coagulation and removal of the 
precipitate by filtration. 

The color developed is similar to 
that obtained in the well known nitro- 
prusside test for creatinine (Weyl) or 
acetone (Legal) However color pro- 
duction with these substances is ob- 
• tamed only m the presence of a strong- 
er alkali, as sodium hydroxide The 
cyamde-nitroprusside reaction is not 
specific for cystine or cysteine, but is 
given by any compound containing the 
sulfhydryl group ( — SH) or by any 
compound which on reduction by 
cyanide is capable of yielding this 
sulfhydryl group 

A second more specific but less 
simply performed test is the naph- 
thoquinonesulfonic acid test of Sulli- 
van ’’ We have carried out this test 
according to the directions of Sullivan. 
To 5 c c of urine, 2 c c of a freshly 
prepared 5 per cent aqueous solution 
of sodium cyanide are added ; the solu- 
tion is thoroughly mixed and the re- 
duction IS allowed to proceed for 10 
minutes at room temperature (20** — ■ 
25°C ) One c c of a freshly ptepared 
0 5 per cent aqueous solution of 1>2- 
naphthoqunione-4-sodium sulfonate* i*? 
added, the contents of the tubes arc 
carefully mixed, and immediately See 
of a 10 per cent solution of anhydrous 
'?odium sulfite** in 0 5 N sodium 
h>droxide are added The solutions 
are ini\ed and the reaction is allow'cd 
to prococtl for 30 niimUcs at room 

imj be obtaincrl from the Kastnun 
KMil toiijan,, Roebp^tcr. New York 

Merck's C P fanlijd- 
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temperature After the addition of 1 
c c of a 2 per cent solution of sodium 
liydrosulfite (NaoSoOi) m OS N 
sodium hydroxide, a pure led color is 
obtained if cystine is present With 
other sulfur compounds and many 
other biologically important substances 
(ammo acids, carbohydrates, acetone, 
etc ), a yellow color is obtained Ac- 
cording to the extensive studies of 
Sullivan this reaction is more specific 
for cystine (or cysteine) than any of 
the other tests proposed 

In our experience with parallel tests 
in which both of these reactions were 
earned out, a negative cyamde-nitro- 
prusside reaction has never been ob- 
served m a urine with which the Sul- 
livan reaction was positive Occasion- 
ally a weakly positive cyanide-nitro- 
prusside reaction has been observed in 
a urine which showed a negative Sul- 
livan test We would recommend 
therefore that the simpler cyanide- 
nitroprusside test be used in routine 
examinations of urine for the presence 
of cystine, but that all urines which 
show a positive reaction with this test 
should also be tested by the reaction of 
Sullivan A positive Sulluan test in 
the light of our present knowledge is 
definite evidence of the presence of 
cystine 

Most of the samples of unne examined 
were obtained in connection ^\lth the medical 
examinations guen to entering students at 
the Universitj of Michigan in the fall of 
1929, 1930 and 1931 We wish to express 
our appreciation of the cooperation of the 
members of the Uni\crsit\ Health ScrMCC, 
Dr W G Fors>thc and Dr Marmret Bell, 
both at the time of the fall cxaimmtions ind 
during later follow-up examinations Through 
the courtesy of Dr Glcnadinc Snow and 
Profecsor Perre Brtiiidage it wa*! possible 


to examine urines of about 1100 students 
at the Michigan State Normal College in 
the fall of 1930 and with the cooperation of 
Professor D L Randall we were able to 
examine 106 urines collected from male stu- 
dents at Albion College in the fall of 1929 

The urines of a total of 10534 stu- 
dents have been examined (6253 men 
4281 women) We believe that the 
analysis of these data affords trust- 
worthy information concerning the in- 
cidence of cystinuria in healthy in- 
dividuals of the age group tvhich in- 
cludes the average student In almost 
ever}’' case in which positne tests foi 
cystine were obtained, additional 
samples were examined at frequent in- 
tervals We have thus been able to 
study a considerable number of the 
group at inter\als over a period of 30 
months 

The results may be summarircd as 
follows In this senes we ha%c ob- 
served four individuals (three men and 
one w’oman) in w’hosc urines cjclinc 
cr)'stals ha\ e usually been present 
These urines presented the typical pic- 
ture of c}Stinuria, have gi\cn stronqh 
positive cyanide-nitroprussidc and Siil- 
hxan tests, and, as shown later in the 
tables, the percentage of unnan or- 
ganic sulfur was disimcfl} higher than 
normal, a characteristic of c}«timirn 
In addition 14 indiMduaH Imc Ix-cn 
examined repeatcdl\ in who«e urines 
strongly positnc tC'-ts b\ both 
rc.actions were regular!} olilamcd al- 
though c}'5linc cr\ctpls ha\c jilmt Is i-.i 
present in the urine* Wt coi,<.idi r 
this group as dcfinitch c.-'Siimrsc 
the firit and smaller grmip In 
of tlu«e 18 indn uhi.ih 3n\e wt l’'t’’ 

•111 out iri'5i\ ill i! B C (T-’ c HI , 

CtSUl’C WO' lro-1 • r * - r. 
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able to obtain any history of the oc- 
currence of calculi 
The urines of a third group of 11 
indniduals have consistently shown 
weak tests for cystine by both the 
c} anide-nitroprusside and Sullivan re- 
actions and in many of these urines the 
percentages of organic sulfur of the 
urine have been found to vary only 
slightly from the noimal values The 
urines of still a fourth group of 11 m- 
dn iduals have given occasional weakly 
positive color tests, particularly by the 
cjanide-nitroprusside reaction; but the 
sulfur distributions of these urines 
have been normal There seems little 
doubt that cistiniiria, m the sense of 
the excretion of abnormal amounts of 
the amino acid in the urine, may be of 
more common occurrence than is to be 
inferred from the reports of the lind- 
iiifr of c\ Stine calculi or cystine crystals 
in the urine 

In a further study of the first two 
group**, the distribution of urinary sul- 


fur was determined in some instances 
Under normal conditions, cystine aris- 
ing from the catabolism of protein, 
either exogenous or endogenous, is 
oxidized almost completely and the 
sulfur present m the cystine molecule, 
oxidized to sulfuric acid, is excreted by 
the kidneys as sulfate sulfur A small 
part of the total sulfur excreted in the 
urine is present as organic ("neutral”) 
or unoxidized sulfur There exists in 
normal urine a trace only of cystine 
In the metabolic error, cystmuria, on 
the other hand, a very considerable part 
of the cystine formed m catabolism 
escapes oxidation and is excreted as 
such by the kidne5^s. Since the sulfur 
of the cystine molecule is m the un- 
oxidized form (organic sulfur), a 
marked rise m the excretion of organic 
sulfur is observed as a characteristic of 
cystmunc urine 

In table I are presented studies of 
the distribution of the sulfur of normal 
urines for comparison It will be ob- 
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served that the organic sulfur com- 
prises much less than 20 per cent of 
the total sulfur excreted, in most cases 
less than 15 per cent In marked con- 
trast to these values obtained for 
normal urines are the results of similar 
studies of individuals whose urine as 
indicated by positive Sullivan and 
cyanide-nitroprusside tests contained 
cystine (tables II and III) Values 
for organic sulfur as high as 40 pei 
cent of the total sulfur excreted are 
commonly found and in a few in- 
dividuals only does the percentage of 
organic sulfur fall below 20 per cent 

Particularly interesting are the re- 
sults of the studies with S P presented 
in table II * This subject was 17 
years of age when first observed and 

*In tables II and III, unless otherwise 
indicated, the quantitative estimations of 
cystine were made by the colorimetric 
method of Looney 


has never failed to show marked 
cystinuria in about 25 examinations of 
the urine extending over a period of 
18 months Not onl} is the excretion 
of cystine very marked, but abundant 
cystine crj'stals have been present uni- 
formly in the urine, particular!} on 
standing Figure 1 is a microphotograph 
of sediment from such a urine This 
photograph ^\as made from ci^ stals ob- 
tained without centrifugation b} means 
of a pipette from a urine about 30 
minutes after the sample nas \oided 
The sediment is shown to be almost 
pure cystine 

Despite this abundant excretion of 
cystine, no lustory of colic of the 
urinaiy- tract or other indication of 
calculus formation has been obtained 
The unne of an older brother of the 
patient has been examined for c}stine 
with negative results The analjses m 
the table include both 24 hour urines 
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and those excreted in shorter periods 
The organic sulfur m urines collected 
over the shorter periods (three hours) 
appears to be higher than that of the 
24 hour samples This is undoubtedly 
due to the fact that much of the oi- 
gaiiic sulfur is not determined in the 
urines collected over the longer periods, 
since in these urines cystine, as shown 
in the fables, separates out and is not 
determined in the sulfur partition of 
the filtered mines 
Subject BCJ (table III) is a boy 
of 11 years, who has uniformly shown 
large numbers of cystine crystals in the 
urine An elder sister of this boy was 
operated upon for removal of cystine 
calculi and was definitely cystinunc® 
Repeated examinations of the urines of 
the father, mothei, younger brother 
and four other sisteis of the subject 
have failed to show cystmuna 
The urine of subject F P (table 
III) has always given strongly positive 
tests for cystine by both the Sullivan 
and cyanide-nitroprusside tests but in 
only one examination has the presence 
of cystine crystals in the urinary sedi- 
ment been observed This subject un- 
doubtedly would not be recognized as a 
cystinunc on the basis of the usual ex- 
aminations of the un»a? y srdnnojt, but 
both chemical tests for cystine and the 
percentage of utiuaiy organic sulfin 
indicate definitely a marked c) stiniina 
The case of H H (table III) is similar 
In three examinations large number': 
of cjstme crystals were found m the 
urinary sediment, but the most recent 
examination of the urine failed to re- 
veal cj Stine cristals Despite this, the 
condition of cvstimiria still persisted 
as IS shonn both b> the mtcii‘:c Sul- 
livan reaction gnen by the urine and 
by the high percentage of organic sul- 


fur (441 per cent), a figure slightly 
higher than that prer lously obser\ ed in 
a study of this case 
The studies here reported sene to 
emphasize the fact that failure to de- 
tect cystine microscopically^ in the 
urinary sediment is not an adequate 
criterion of the absence of cystmuna 
In clinical reports of cystmuna, the 
statement is frequently made that 
cystmuna is mternuttent or that the 
cystmuna has ceased after operatne 
removal of calculi Reference is oc- 
casionally made to cy'stme calculi 
without cy'stinuria These statements 
are based on the failure to detect 
cystine m the urine microscopically’ or 
on inadequate chemical tests for 
cystine We have studied a case m 
which cystine calculi were remoicd at 
operation, but m which the presence of 
cystine cry'stals in the uniiary sediment 
\vas detected nucroscopically’ in only 
one specimen of the urine *' Houeicr, 
the urines at all times showed the pres- 
ence of consideiable amounts of c\ dine 
on chemical eianimatwn Undoubted- 
ly this case would have been cited in 
the past as an illustration of the cc-^ca- 
tion of cystmuna aftei ojieiaint tk- 
moval of calculi 

Since chemical lc';t«i uhicb are ‘suf- 
ficiently simple to be adapted to cbmcai 
U':c, arc now available I'oi the dttOLtvM 
of cv Stine, it is urced that neb oj 
cvstimiria and ev'tme ciUulii'' ie 
studied carol ulh bv the iko of r/ni - 
cal methods It is hojicd tint tin <’ ur* 
here prc«cntod mav stunulati 5ar:)*(.r 
study of this mteredme but im 
ly’ understood error oj 
Only by cartfidh Co'idtMtt -m i > 
can we arrive at .'u u'lb-- 

‘sta.idmg of tbi'' di'tvr' "'.vi u ‘ - 
I'nhcm 
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have assisted in the routine examinations 
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Hffects of the Adniinistfatioii of Glucose and Insulin 
on the Glycogen Content of Normal and 
Experimental Damaged Livers'^t 

By T L Althausen, M D , San Piancisco, California 


T he glycogen of the liver has a 
far reaching influence on the 
well-being of the body Not only 
IS the metabolism of carbohydrates, 
fats, and probably proteins disturbed 
when hepatic glycogen is drastically 
diminished, but the liver and the entire 
organism become more susceptible to 
toxic influences causing functional or 
organic damage The glycogen content 
of the liver is reduced m diflPuse in- 
juries to this organ This is true both 
of experimental animals after such 
procedures as administration of hepatic 
poisons or ligature of the common bile 
duct and of human beings suffering 
fiom diseases of the liver A Mrtual 
disappearance of hepatic gljxogen has 
been established in cases of acute 
yellow atrophy of the liver bj' Umber' 
and b}' Kimura " 

Evidence has accumulated to show 
that the amount of glycogen found in 
the liver at any gnen time represent*; 
the balance between continuous build- 
ing up and release of this substance a*; 
glucose rather than the extent of its 
storage, analogous to that of fat 'I hi*; 

♦Presented .7t the San Franci'co ^^cctInp 
of the \incrican College of Ph\ sicnns, Apnl 
5 1032 

tFrom the Department of Medicine Uni- 
\ersit\ of California ^^cdIC^l School S".n 
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new conception is shifting the emphasis 
from a deficiency of glycogen to the 
underlying disturbance in carbohydrate 
metabolism of which gly'cogen, al- 
though representing only one link, is a 
very useful indicator It is interest- 
ing that in experimental injury of the 
liver, simultaneously with the decrease 
in glycogen, there is an influx of fat 
wuth increased formation of inter- 
mediary substance, e g , ketone bodies ■* 
Parallel w’lth this goes a lowering of 
the blood sugar le^el and other dis- 
turbances of blood sugar regulation 
From the point of mcw of clinical 
medicine it is important whether llic 
fault) metabolism seen in diseases of 
the Iner and expressed in a low’ hepatic 
glycogen can be fa\orabl) influenced 
by therapeutic measures With this 
object oral and intra\cnous administra- 
tion of glucose has liccn practiced for 
years, especially in cases of dcla>cd 
chloroform poisoning and in acute 
yellow atroplu of the Iner ?inrt the 
adicnt of insulin this liormont Ins hten 
used in conjunction with glucose m 
many forms of hejiatic dncT-e 

Xuincroiis reports of f,>'ior*'b'{ 
curatnc or s\niptonntir result w di 
the insulin-ghuosc tlier.ipy Ir m fi.'- 
intcd hrgch from Htrir in a.'d I'r ■ h 
clinics recording cT-rs , v a, 

\cllow .’’trnjiln of lh« 1 


loj 



194 


T. L. Althausen 


jaundice, arsenical hepatitis, cirrhosis 
of the liver, lues of the liver, acute 
phosphorus poisoning, cholecystitis, 
and carcinoma of the liver As basis 
of this therapy the authors to whom 
reference has been made invariably 
mentioned an increase in the glycogen 
content of the liver after administra- 
tion of insulin and glucose Since in 
the literature there are no data on the 
beha\ior of glj cogen in damaged livers, 
this assumption rests on an analogy 
i\ith certain observations on normal 
animals Only one medical writer, 
Ravdiii,^'"’ on theoretical grounds ad- 
\iscs caution regarding the use of in- 
sulin in hepatic diseases 


1 HE ErrncT or Glucose and Insulin 


o\ THE Glycogen of the 
Normal Liver 

It IS a mooted question whether in- 
sulin fa\ors the deposition of hepatic 
gl>coi»cn m the non-diabetic animal 
Depending on experimental conditions 
increa'^c, no change, or decrease m the 
gl\ cogen of the h\cr after insulin and 
glnco'^e ha\c been reported b) different 
nucMigators the majority of whom 
performed no comparali\c expcri- 
nu’rits With glucose alone 


Am mg tho author.', who report si 
^oT.trol I'perimcnts Macleod*'’' fou 
sh It th/ .tddition of insulin retarded 1 
'Up 'tti..! of glvcogcn after glucose 
'imnub with a low mu 
of th. hwr In a 

ah Hid inn of {j, 

‘ ‘ nlu' artnilK n.lin 

' * . ‘<5 th , r m -pm of ; 

'•' ' CV,ri 




From a complete balance sheet for in- 
gested sugar they calculated that in the 
experiment without insulin three times 
as much of the given glucose was de- 
posited in the form of glycogen as m 
the expenment with insulin. 

Finally, Rubino, Varela and Col- 
lazo,^® who studied the hepatic glycogen 
in a series of rabbits over a period of 
twenty-four hours, found that after in- 
sulin and glucose there was a sharp rise 
in glycogen at the two-hour period fol- 
lowed by a rapid decline which ended 
in a level below that at the beginning 
of the experiment. On the other hand 
the animals which received only glu- 
cose exhibited an increased glycogen 
content of the liver throughout the 
twenty-four hours of observation 

An explanation for such a decreased 
deposition of glycogen was offered by 
the Coris^® who found that under the 
influence of insulin more carbohydrate 
was oxidized leaving less to be de- 
posited as glycogen When they in- 
creased the amount of glucose given to 
the insulinized animals to the point 
where their blood sugar ivas main- 
tained on the same level as that of the 
animals which had received glucose 
alone, the same amount of glycogen 
"as found m the livers in both groups 
According to this e\ idence the amount 
of glycogen deposited m livers of 
normal animals is a function of th^ 
height of the blood sugar. 

In our experiments rabbits Mcrc 
gi'cn 0 5 units of insulin plus 2 5 gm 
of gluco<;c per kgm of body weight and 
'’aenlieed three hour', later for gheogen 
daerminatioiis * In normal aniniil- 
^ was an a\er.igc increase oi 

I' iir fit, 'll ftKtItvP, ati.l protf^coP 
t t ‘ r. 'f-r, f.r, 4 
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hepatic glycogen from 5 8 per cent be- 
fore to 8 5 per cent after the admin- 
istration of insulin and glucose — a. gam 
of 50 per cent 

In order to test the effect of insulin 
and glucose on rabbits with a low gly- 
cogen content of the liver, comparable 
to that in animals with diffuse hepatic 
damage, they were starved for three 
days prior to the experiment The 
hepatic glycogen, which was thus re- 
duced to an average of 0 7 per cent, 
rose three hours after insulin and glu- 
cose to 2 3 per cent — an increase of 
200 per cent 

As a check on the preceding experi- 
ment the hepatic glycogen of a number 
of rabbits was reduced by administra- 
tion of thyroxin Each animal re- 
ceived subcutaneously over a period of 
five days a total dose of 7 7 mg of this 
hormone per kgm of body weight 
These rabbits had an average of 065 
per cent of glucose in the liver before, 
and 2 62 per cent after, receiving in- 
sulin and glucose — an addition of 300 
per cent A total of eighteen rabbits 
was used for these three experiments, 
the results of which are summarized in 
chart 1 

From data of the quoted writers and 
the above figures, two conclusions are 
justified (1) In normal animals in- 
sulin plus glucose decreases the gl}- 
cogen content of the liver A^hcn this 
IS high, effects at least a tcmporar} 
moderate increase \\licn the gl}COgcn is 
neither high nor low, and stimulates a 
relativel} laigc dcjxisition when it is 
low (2) Administration of glucose 
in equal amounts without insulin re- 
sults in a greatci increase of hepatic 
glycogen 
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The Effect of Glucose axd Ixsulix 
ox THF Glycogen of the 
Damaged Liver 

In order to ascertain the action of 
insulin plus glucose on the experi- 
mentally injured liver, gl} cogen de- 
terminations were performed on four 
groups of rabbits Animals in the 
first group recen ed a single large dose 
of phosphorus, sufficient to cause death 
in about twentj’^-four hours The e\- 
penments w^ere carried out fourteen 
hours after the injection of the poison 
when the glycogen content of the Iner 
was still relativel}' high The average 
hepatic glycogen m this group w as 4 7 
per cent before and 1 66 per cent after 
the administration of insulin and glu- 
cose — a loss of 65 per cent 

Rabbits in the second group were 
given' daily small doses of phosphorus 
and the experiments w'ere performed 
at a stage of poisoning wdien epmephrm 
ceased to produce a In pergl} cemic 
blood sugar ctinc This usualh oc- 
curred after nine to twehe injections 
The initial gl}cogcn content of the Iner 
m this group w’as quite low , averaging 
1 per cent Follow mg m‘;ulm and glu- 
cose the hepatic gh cogen w as found to 
be further dimmnhcd to an aitrage of 
038 per cent — a reduction of 60 pei 
cent (Identical rc'^ultc were oi»- 
tained in two rabbits witli c-xpLri- 
mental cirrhosis of the Iner diit. to 
manganese ) 

In the third group the anmnJs wt.t 
gnen single large do'-e*- of ehl<<rofiin.i 
to which about half of the .''iminls xi,r- 
cumbed during the first two •• Ti c 
sunning rabbits wen {o!lov«d i i;b 
the modified ghicosp it it ''t >• 4 

the cpiiKphrm it*-* '1 m 

penments win p( riorirtVi „• •-'} 
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results of these three experiments arc 
‘^Ijouii in chart 2 

Jn a fourth group rabbits were given 
'■mall daiK doses of phosphorus, and 
ghtcosi, alone was arhni nistcrctl on the 
tenth day Unfortunatch a «c%erc 
inter had caust^d widespread coccifli- 
o-K aniontc rabbit-, in California so tint 
ni>t animals f»!}tnnnblc had a fci'- 
•‘*1' U; l» --loiK «'Iut to this infection, 
eb.'h aipriep.bh lowered their re- 
^ ’ fo to 11 the Isecr an'*. 

‘ a { rt.ttt.'- earnbility 
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glycogen content Since this work will 
be repeated at a more favorable time 
it IS suffiaent to mention here that the 
average hepatic glycogen was twice as 
high in (he rabbits which were sacri- 
ficed after having received glucose 
Glycogen determinations were made in 
thirty-two rabbits belonging to these 
four groups 

The reduction of hepatic glycogen 
after insulin and glucose in rabbits 
subjected to phosphorus poisoning is 
unlike the already mentioned lessened 
deposition of tins substance in the Co- 
ns’ normal animals* In their case the 
blood sugar of the insulimzed animals 
was lower than that of the controls In 
our case the blood sugar of the 
poisoned rabbits due to reduced sugar 
tolerance was higher than that of the 
normal controls As shown in a previ- 
ous paper^ the average blood sugar of 


SIX rabbits computed from blood sugar 
curves over three hours after ad- 
ministration of insulin and glucose was 
126 mg per cent before phosphorus 
injections ivere begun, and 140 mg per 
cent at the stage w*here gl) cogen de- 
terminations were made 

Nor can the diminution in glj cogen 
after insulin and glucose be explained 
on the bases of von Noorden and 
Isaac’s theory of glj cogen forma- 
tion=° According to this theor}* glj- 
cogenesis in the liver is dependent upon 
the existing supply of glycogen from 
which energy for the polj mcrization of 
glucose IS derived through its trans- 
formation into lactic acid In our ex- 
periments we see that a relatn ely high 
hepatic glycogen in acute phosphorus 
poisoning fails to prevent a decrease m 
glycogen On the other hand a low 
glycogen content of the normal li\er 



Chart 2 Gheopen content of tlic Incr in A-ih j’ ‘r’l -* : 

diloroform before (bhek columns), and iftcr (cross bvd rd V' ‘ 

insulin and plucose. Ibc narrow, nnsbadctl portioi oic'CiC"' i** >' r '•< 

ations m each proup of aniimls 
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does not hinder accumulation of this 
substance as seen from the experi- 
ments with fasting and with thyroxin 
medication 

The probable explanation of the de- 
crease in glycogen of the damaged liver 
lies in the fact emphasized by Mac- 
Ieod“^ that insulin in non-diabetic ani- 
mals “distorts the whole of metabolism 
by overstimulating certain phases of 
it The excess causes some parts of 
the metabolic machinery to go too 
quickly or too slowly for other parts 
upon i\hich It has no influence Such 
disorganization may lead to the ac- 
cumulation of intermediary products 
of metabolism having a detrimental in- 
fluence on the working of the machine 
as a hole " Such a disturbance of the 
metabolic equilibrium would be even 
more marked in animals with injury 
of the Iner In these animals the in- 
sufficiency of hepatic parenchyma is 
CMdcntU such that they fail to com- 
pensate for jrreater glycogenolysis due 
to mcuHn h\ mcrea'^cd gl> cogenogen- 
cMs m spue of an excess of glucose m 
ilie blood 


'1 hat the liver under the condition 
<•1 ‘mr CNpenmcnts sliU retains its pou 
t r of uKcim-nogcncsis is shown by th 
prt-uicr of «;nme hepatic gljcogcn u 
<s*-unincd animal To this cai 
r^Mtd an increase m hepatic gl\ 
viur admimsiration of i»hico*s 
v .**’ 1 ,, nl.M rabbits subjected t 
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crease in hepatic glycogen which, how- 
ever, did not exceed the limits of ex- 
perimental error, and therefore can be 
considered only as indicating that there 
was no nse in glycogen content This, 
the last abnormality of carbohydrate 
metabolism to disappear during con- 
valescence from chloroform poisoning, 
is explained by the work of Doljanskr* 
with cultures of hepatic tissue This 
author showed that active proliferation 
of hepatic cells in vitro is antagonistic 
to glycogen accumulation, but that 
these cells could be made to fill with 
glycogen by artificially slowing their 
growth The same is evidently true 
of a rapidly regenerating liver in vivo. 

The Place of Insulin in the 
Therapy of Hepatic 
Diseases 

Having seen that insulin reduces the 
deposition of glycogen in the liver of 
normal animals and actually 
creases the already small original 
amount of glycogen m the experi- 
mentally damaged liver in spite of ad- 
ministration of glucose, we are con- 
fronted with the question to wdiat ex- 
tent this knowdedge can be applied to 
hepatic diseases in man In answ'cr- 
ing this question two considerations arc 
of importance The first is the essenti- 
«*fly uniform character of hepatic in- 
jury whether induced in experimental 
animals or spontaneously occurring m 
human beings This conception, as dls- 
cu‘.‘.cd elscw herc,-=’ is supported h> 
microscopic evidence and by obscr^Tt' 

Horn, on the meta1>olic acti\it\ of the 
h\ir 

1 he ‘■f.rond consideration is 
'im'1 iritv iKtvcfn the Ic'-ions of 
pno pbonis and <ti dclajtd chlorojorm 
i I j.i’Mi' rm one tide, and sul/''cut<* 
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yellow atrophy and catarrhal jaundice 
on the other Incidentally it is in the 
last two diseases that the insulin-glu- 
cose therapy is being particularly ad- 
vocated For these reasons it is felt 
that the obtained data on the behavior 
of glycogen in experimentally injured 
livers have a bearing on diseases of the 
liver in man 

Let us turn now from the subject of 
hepatic glycogen to other evidence in 
favor of a beneficial action of insulin 
in diseases of the liver Passing up 
such vague and unsupported state- 
ments as “stimulation of biological and 
fermentative processes of the liver”, 
by insulin, we see that Bloch® gave con- 
crete evidence that insulin affects de- 
rangements of lipoid metabolism He 
found that administration of insulin 
served to lower the abnormally high 
level of total lipoids in the blood of pa- 
tients with diffuse hepatic disease and 
caused a sharp drop m ketone bodies 
lasting for two to three hours At the 
end of this period the ketone bodies, 
especially beta-oxybutyi ic acid, re- 
turned to, or exceeded, the original 
high level These phenomena vhich 
Bloch associated with an assumed in- 
crease m hepatic glycogen probably are 
due to the opposite process of increased 
glycogenolysis as indicated by our gh- 
cogen determinations Such an inter- 
pretation IS also favored by this 
author’s own observations that ad- 
ministration of glucose had a similar 
but a more prolonged effect on the 
lipcmia and ketosis of his patients 
The ultimate increase of ketone bodie« 
after insulin would according to this 
interpretation, be explained In a 
diminished output of glucose from the 
Incr during the time necessary for a 
rcacciiniiilation of gheogen up to the 


amount characteristic of the functional 
equilibrium of the liver in a gnen pa- 
tient 

Whatever the explanation the signif- 
icant fact IS that as regards the metab- 
olism of fats glucose accomplishes at 
least as much as insulin In addition 
it is known from clinical observations 
that administration of glucose reduces 
prolonged coagulation time in jaun- 
dice^® and exercises a protective action 
against delayed chloroform poisoning 

On the experimental side it has been 
shown that inj'ections of glucose pro- 
long the lives of animals m induced 
uremia and diminish the severitj' of 
lesions caused by intrapentoncal ad- 
ministration of trj'psin, by photo- 
dynamic injury, and by a number of 
hepatic poisons®* Finally, Ra\dm 
demonstrated increased regeneration of 
hepatic parenchyma due to glucose in 
animals with obstructne jaundice after 
release of the ligature of the common 
bile duct. 

In this connection it may \\cll lie 
asked whether the reported Ixmefiaal 
effects of the insulin-glucose therapy in 
diseases of the Iner are not ac- 
complished by glucose and perhaps in 
spite of insulin At any rate the jircs- 
ent experimental and clinical c\idt.nrt 
does not warrant the use of insulin in 
hepatic diseases unless tlitrc js a 
CMStent diabetes mcllitu« 

SUMM \i \ 

1 In normal animals fed ghiccf.i* 
the injection of insulin otvrtasis tlie 
amount of glycogen depo-md m the 
Incr. The rchtne ivcu:i'i. in hepi l 
gheogen iincrscly pro,' n'>-d j,v 
that at the ivginntng o; tb- 
nuiit and in amiml' wiin 5,’* b ' v ’ 
gheogen co.ut.it o' tl.t Int ’e,' 
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(kx\s not hiiuk'r nccuinulatioji f»f tl)k 
'^ub'^l.mcc M’(u fnmi the <\{nri* 
menu with fasliuu .uul with ifnin\m 
medication 

The prohahlc CNpl.mation of tlu tit - 
crca‘;c m tlam.imtl h\< r 

lies in the tact cinphasirttl In M.n- 
Icotl-* that im^uHn m non-diahitic ,im- 
mals “cli'^torts the whole of mct.ilxiliMn 
b\ o\crstiinulatmjX ccitain ])hasi> of 
It The cxccs'i Canutes come part‘d of 
the metabolic machinct) tt) tjo ttio 
quickly or too clowly foi other pane 
upon which it has no mflueme Such 
disorganiration may Icatl to the ac> 
cumulation of intermediary products 
of metabolism ha\ing a detrimental in- 
fluence on the working of the machine 
as a whole ” Such a disturbance of the 
metabolic equilibrium would be even 
more marked in animals w'lth injury 
of the liver. In these animals the in- 
sufficiency of hepatic parcnchjma is 
evidently such that they fail to com- 
pensate for greater glycogcnoh sis due 
to insulin by increased glycogcnogen- 
esis in spite of an excess of glucose m 
the blood 

That the liver under the conditions 
of our experiments still retains its pow'- 
er of glycogenogenesis is shown by the 
presence of some hepatic glycogen in 
every examined animal To this can 
be added an increase in hepatic gly- 
cogen after administration of glucose 
wnthout insulin in rabbits subjected to 
chronic phosphorus poisoning 

In rabbits convalescing from chloro- 
form poisoning the glycogen content of 
the liver was still low in spite of a 
practically complete structural re- 
generation and a normal response to 
the modified glucose tolerance and 
epinephrin tests In addition after 
insulin and glucose there was a de- 


rr<.»*{ ill hfpifit. whif’h.hoiv- 

tVir, ftid ii’>t tlu luttit “f 

pmnitsU.d ixwi tlifr»i*>rt can h'' 

mn id< nd U' ttifh(Mtinjt diU there 
w.iv rid ri»r 111 j'lycoi'f .1 conttul. lhi*» 
tlu list .ibri<irui.th{i **f {Mrl>"h>dratc 
imt.ihiliMU to 4 !i' ,' pp' .ar rluring 

Milc'Ctiict from clilotofMrm 
Is t platruil h% ih** w's*rh ot nt»lj.ui‘'si** 
With citUiirf s *>f In {cttic tis-ur. Ihi^ 
.auihoi '.liowrd tint attivr proliferation 
of lupatic ct'lls III vitro is ant.agonistic 
to uKtot'tn ncnimukitton. Init that 
tlu<c ctlK loiihl he made to fill with 
gl\c<igLii h\ .irtiltci dlv slowim; their 
growth. The same !« ivitkiitlv true 
of n r.ipid!} rigtneniilrig liver in vivo 

Till, ri.vri or Ivsin.N* in thi: 

Tnriivt'Y or IIirvTic 
Disr v^-r*? 

Having seen that insulin reduces the 
deposition of glu'ogtn in the liver of 
normal animals ami actually de- 
creases the alrcadv small original 
amount of glvcogcn m the experi- 
mcnlallv damaged hv cr in spile of ad- 
ministration of glucose, wc arc con- 
fronted with the question to what ex- 
tent this knowledge can be applied to 
hepatic diseases in man In answer- 
ing this question tw o considerations arc 
of importance The first is the essenti- 
ally uniform character of hepatic in- 
jury whether induced m experimental 
animals or spontaneously occurring m 
human beings This conception, as dis- 
cussed elsewhere,*® is supported by 
microscopic evidence and by observa- 
tions on the metabolic activity of the 
liver 

The second consideration is the 
similarity between the lesions of 
phosphorus and of delayed chloroform 
poisoning on one side, and subacute 
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yellow atrophy and catarrhal jaundice 
on the other Incidentally it is in the 
last two diseases that the insulin-glu- 
cose therapy is being particularly ad- 
vocated For these reasons it is felt 
that the obtained data on the behavior 
of glycogen in experimentally injured 
livers have a bearing on diseases of the 
liver in man 

Let us turn now from the subject of 
hepatic glycogen to other evidence in 
favor of a beneficial action of insulin 
in diseases of the liver Passing up 
such vague and unsupported state- 
ments as “stimulation of biological and 
fermentative processes of the liver”, 
by insulin, we see that Bloch® gave con- 
crete evidence that insulin affects de- 
rangements of lipoid metabolism He 
found that administration of insulin 
served to lower the abnormally high 
level of total lipoids in the blood of pa- 
tients with diffuse hepatic disease and 
caused a sharp drop in ketone bodies 
lasting for two to three hours At the 
end of this period the ketone bodies, 
especially beta-oxybutyric acid, re- 
turned to, or exceeded, the original 
high level These phenomena which 
Bloch associated with an assumed in- 
crease m hepatic glycogen probably are 
due to the opposite process of increased 
glycogenolysis as indicated by our gh- 
cogen determinations Such an inter- 
pretation IS also favoied by this 
author’s own observations that ad- 
ministration of glucose had a similar 
but a more prolonged effect on the 
lipemia and ketosis of his patients 
The ultimate increase of ketone bodies 
after insulin vould, according lo this 
interpretation, be explained bj a 
diminished output of glucose from the 
liver during the tunc nccccsarj for a 
rcaccuinulation of gheogen up to the 


amount characteristic of the functional 
equilibrium of the liver in a gi\en pa- 
tient 

Whatever the explanation the signif- 
icant fact IS that as regards the metab- 
olism of fats glucose accomplishes at 
least as much as insulin In addition 
it IS known from clinical observations 
that administration of glucose reduces 
prolonged coagulation time in jaun- 
dice^® and exercises a protective action 
against delayed chloroform poisoning 

On the experimental side it has been 
shown that injections of glucose pro- 
long the lives of animals in induced 
uremia and dimmish the se\ent\’ of 
lesions caused by intraperitoneal ad- 
ministration of trypsin, by photo- 
dynamic injurj', and by a number of 
hepatic poisons Finally, Ra\ dm 
demonstrated increased regeneration of 
hepatic parenchyma due to glucose m 
animals with obstructnc jaundice after 
release of the ligature of the common 
bile duct 

In this connection it ma\ well be 
asked whether the reported lieneficial 
effects of the insulm-glucosc thcrapj, m 
diseases of the li\er are not ac- 
complished by glucose and perhaps m 
spite of insulin At any rate the jircs- 
ent experimental and clinical e\idtnrc 
does not warrant the use of insulin m 
hepatic diseases unless there is a co- 
existent diabetes melbtus 

Sum marv 

1 In normal aninnls fid gluco'-c 
the injection of insulin drcrc~«(s il i- 
amount of gheogen dtpo'Uid m *b'* 
Incr The rdatm. !ucri'’*-c ir 
gheogen is iinirsclN j'njoni.* d 
that at the Kguming *''5 t’'>' c' • 
mint. a.i<l m aninrh .> itb ’>•. * i* .* d 
ghcogiu cmviMt o' il.i b.i- ’ 
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tlunuuUion of this suh-'t.nnco tnr'\ u- 
suit 

2 In lahhit-^ ^\»tll cviKununUlh 
damaijed li\crs the mntint of 

the h\et is low. 'I'hc .ultluion of in- 


‘tihn tn ’ulrnttii ir stion of j'h’c<>»'‘ jp. 
th' .xuninh <,.uor a iinth* r drufia*:^ 
in h»{Mtit, 

honhn ni'^ili** ’{ion \\ t>o{ in- 
djc'tod ni of ihe h'.tr 
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The Pituitary and the Sugar Tolerance Curve"^ 

By Joseph Eideesberg, M D, Nezo York City 


T he history of the relation of a 
disturbance in sugar metabolism 
to pituitary disease may be 
divided into two epochs, that prior to 
1911, when rough, more or less 
saentific observations showed glyco- 
suria with and without the administra- 
tion of sugar in one group, and the in- 
ability, in another group, to produce 
glycosuria after the administration of 
sugar, and that epoch since 1911 when 
Goetsch, Cushing and Jacobson showed 
that sugar tolerance is increased in 
hypopituitarism, as determined b}' 
blood sugar determinations From that 
date down to the present, numerous 
workers have verified that observation, 
and in various Ways have applied it to 
the diagnosis of hypopituitarism, in the 
form of the so-called sugar tolerance 
curve With the advent of insulin, and 
the demonstration of the opposed ac- 
tion between the posterior pituitary 
hormone and insulin, further evidence 
of this was shown (Burn) 

The introduction of the sugar toler- 
ance curve determination heralded a 
means of measuring this previously 
noted increase or decrease in sugar 
tolerance, but the lack of standardiza- 
tion of the procedure, and other aflfect- 
ing measures, has led to a series of re- 
sults A arming from one extreme to the 
other On the one hand, Tohn said 
“the increase in tolerance in hj*popitui- 
tansm is characteristic, almost a 
straight line’’, and IIale-\N hitc and 
PaMie \\rolc that “since most definite 




cases of pituitary lesions tend to have 
an abnormal curve, the finding of a 
normal curve, may be considered to 
weigh against there being any ab- 
normality of the pituitary functions” 
On the other hand, Engelbach, though 
hawng tried the application of a sugar 
tolerance curve determination, discon- 
tinued Its use, and recenth Glassberg 
wrote “I am unable to find an\ one 
curve which may be considered diag- 
nostic of any of the conditions under 
consideration (endocnnopathies includ- 
ing h 3 ’popituitarism)”. and further “I 
feel that the sugar tolerance cun'c as 
7VC have used it as a loutwc up to this 
time yields no infoi mation of diaqnos- 
tic value 111 diffeientiation of uonnal 
and end ocrinopathc conditions” Such 
extremely di\ergent conclusions de- 
mand scnitin}, stud) and explanation 
There are a great number of factors 
which influence the level of the blood 
sugar 111 an indnidual at anv gnen 
time, and these factors ma> ^ar\ from 
da\ to da> The cocxictcncc of a 
hidden lesion or legions, with tlie ap- 
parent or suspected legion, m-i\ grtatli 
aflFect the sugar lc\el, both before and 
after glucose ingestion — thu'« dis- 
turbances of the h\er. pancrc-**; tlu- 
roid, changes in diet. th=5urlKd 
mtc*:linal function prc\iou« snr\*’tso‘i 
or “dieting,” excitation and ine^tKa- 
lioii'! Thu« “tolerance cnr\e':’ re- 
peated in a patient at *>n in*tr\'’l of 
even «c\tral da\« nn} net ?rc -of t c'l 
The amount of lujinns r. d ’>'r. 
taken prior to the test ixctcn U t n 


*Rccci\ed for publication, Oct 12, 19 '1 
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pnm concuncnt with \tnoiK punnurt 
(cspccjalK when jcpwucl {.nlur< .in* 
encountcicd), atul nunUMnu*^ mhiT 
fnctoi'i. main non-apparcnl aiul ivu 
reah/cd. all can mndiu the curse, m 
the same indnidual , and alihon'di h>hn 
argue'; that the thlTciem(N m th- 
s\ eight of the patient and the auKmnt 
of glucose taken make hm luilc di(Ttr- 
ence in the curse, and the varuuis oh* 
scrsci? use from 25 to 100 giasu'; of 
glucose, some, on a fasting status, and 
others on o»y pres ions me.d. ssiih no 
definite tune interval, ssc ssdl attempt 
to sliosv that the curses ssdl sary great- 
ly, svith the sanatioin m the anunmt of 
glucose, fasting, or food partaken 
Thus the same patient, under 
identical standaidi7ed conditiotn. (as 
described later), ssuh a difTercnt 
amount of glucose, after a 48 hour in- 
terval shossed the follosvnig dififerences 
50 grams 150 grams 

Alfij, 'Su.gte 



Case 2 


Case 3 




t'ompir« tlu uircf*. in ,*? ri*/' of 
‘h'.niilt h.so ’rrm in '» t)Os( f.or- 

lain tsp' “j ifif intth mt, rivet fir-l 
1 o "nm oi oliuo » p'f kdogr.nin *'i 
Iv.ds v.t iriit. an 1 .’gain kit? r k'iO gratn* 
of s'luro-*, out v.'»«k ht! r 

5-* 5 ‘ ram giu- o v, t , I 75 griM- 
t»' r I "in h Ay ssitght, iJody s\ tight 
k*'m tt*urs« • ). 150 rratn* glii- 

<o<.r i Cursj * . » - j. 



'riu first eurse i ) is that of in- 

creasid tolerance, svliilc the sccoiul 
curse f- — ) is, to all inteMits and pur- 
po';c«., normal 

Xolc the (h {Terence liclosv, in an- 
other ease, figure 3, m the curse fol- 

lossing a 48 hour fast ( die 

lion- fasting cnrs'c svith the same 
amount of gluco'jc, 1 75 grams per 

kgni of body ss eight, ( )» i*' die 

same patient, repeated after ten days 



Fig 3 

Two hours before the curve (■- 
determination, a meal consisting of 
four slices of bread, dish of ice-cream, 
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one pastry and coffee, with two lumps 
sugar was given After a study of this 
phase of the subject, Myers sums it 
up “it IS well known that the tolerance 
for glucose is lower in the fasting con- 
dition than after glucose has been 
given, apparently as a result of its 
stimulus to the glycogen forming mech- 
anism, due possibly to the liberation 
of insulin by the pancreas At the end 
of three hours this initial stimulus still 
appears to be sufficient to enable the 
normal organism to readily handle the 
amount of glucose given without undue 
hyperglycemia ” The importance of the 
so-called standard breakfast, as later 
described, is thus emphasized 

Further, the blood sugar curve 
varies with another factor— whether 
so-called capillary blood (obtained by 
finger puncture) or venous blood is 
used Note the tivo curves below by 
Foster Foster pointed out that the 
blood obtained by finger puncture is 
virtually arterial blood “He has found 
that although the sugar concentration 
of venous and finger (also arterial) 
blood IS the same m the fasting state, 
after the ingestion, of glucose there is 
a more rapid and greater rise in the 
finger blood than m venous blood ” To 
quote Myers further, ivho sums up the 
Mork of Foster m this regard “the 
logical explanation for this would ap- 
pear to be found in gl}COgcn formation 
in the muscle tissue, since tlie muscle 
stands between the arterial and ^enous 
blood It IS also apparent that nhen 
this glycogen sjnthcsis has once been 
started it carries the sugar of the blood 
below the initial Ie\el as a result o 
ovcractiMty of the glycogen forming 
mechanism “ 

Glucose cuncs— slmuUancoll^ \<.n- 


ous and finger blood (Foster) Venous 

blood ( ) Finger blood ( ). 

Amount of glucose, 100 gm 
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Fig 4 


In 1925 we showed that repeated 
injections of milk produced an in- 
crease m the sugar tolerance Wood- 
3 'att claims that some drugs such as 
phosphorus and arsenic may cause gl> - 
cosuna by causing an increased gh- 
cogenolysis 

Therefore, to perform tlic test 
properly, and to propcrl}' evaluate the 
cune produced, the effect of the ad- 
ministration of -various diets, drugs, in- 
jections, treatments, etc , must he kept 
in mind It is then apparent that dis- 
crepanaes in the curves repeated in the 
same individuals, with the same diag- 
nosis, can be expected, depending on 

( 1 ) Tv pe of blood used for the ciigar 
determination-;, 

(2) Time of dav the test is j'cr- 
formed, 

(3) Time of the previous meal, 

(4) Nature and amount of the previ- 
ous meal, 

(^5) Degree of pam. anxiftv, <\ci:<.- 
ment and mental «tatU'> of , > 
tient, 

(6) Hitting and trcitmi'.: of j 

for the divi. 'md vvtt*, - 1., .i 
tht te^t 
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(7) Amount of the fluid taken \\Uh 
or before the {^luni'^'C, 

(8) Amount of «iluco‘'e takin and 
dilution. 

(9) Presence or absentc of other to- 
existmi? patholocT} or iL^ion*- be- 
sides the •suspected eondilioii, 

(10) Induidiml peculiarities m tale oi 
absorption. glxcof^incMs. r.itc ot 
hormone manufactme, etc 

For these reasons we ha\e lollowtd 
the method of Killian, as staiulardi/td 
in the laboratoties of the Xcw Voik 
Post Graduate Medical School ,m<l 
Hospital Without any change m diet 
and habits, and prior to any medica- 
tion (especialh thjioid. tluroMu. in- 
sulin, antuitnn. pituitrin, forcu;n pro- 
teins pareiiterally, etc ) the patient 
reports for his curve determination tw o 
houis after his breakfast which con- 
sisted of tivo slices of bread, one cq:g, 
and a cup of tea or cofTcc He is first 
given a drink of water, the amount 
equal to that which wdll be used to 
make the glucose a 50 per cent solu- 
tion, and he empties his bladder One 
hour later, he voids again, and a speci- 
men of venous blood is taken He 
then immediately takes the glucose, 
1 75 grams per kilogiam of bodi 
weight in 50 per cent solution Speci- 
mens of blood (and urine) are taken 
hourly for two, three and four hours 
It IS true that by taking only the hourly 
specimens the highest point may be 

overlMked, but for prachcul purposes 
It suffices 


('ll! v» , i< ;;.iidtfl . 1 -^ i vampii' oi nor* 
in.d lohs'.u'ts 



p 1^^ 

Vu. 5 

I'loni ‘.tiuKintr numcriui<? Midi 

rutvi^ rti^ardtd as norin.d, wc ha\c 

icaciud ilie nnii'li rule that the level at 

the lir'-t h'»iir k .'qfproMmateh from 

10 per cent to per cent ahivc the 0 

hcnir with a t«‘ndtne\ to return to 

¥ 

alwnii the 0 hour k\cl at the end of the 
secontl hour. 

Wc will confine ourschc? at this 
tune to mine or Ic^s po'<iti\e cases of 
hvpopituitarism. without other com* 
]>hcaling conditions, where the stigmata 
and clinical findings w cre w cll marked 
It has been our clinical conception from 
some }cari, of obsenation that h}popi* 
tuitausm dots occur without obcsit} 

( as show n m the kaboratory on annuals 
by Smith), and can also occur without 
much ch.angc in the sugar curve. How’- 
c\ er It IS our impression that the sugar 
cunc dciiation from the normal m 
uncomplicated hypopituitarism is 3 
rough measure of the degree of hypo* 
function 

Below are some illustrative data m 
a number of maiked cases of hypop*' 
tuitansm . 


age SEX 

14 M 
20 F 

18 F 

30 M 


g 1 urcica 
50% undersize 
Congraitally small, clinoid 
snty completely bndi 
«*!■ tupras 
T suggesting tut 

I*arge sella turcica, marked 


0 HR 

BI, SUGAR 
82 

78 

80 

92 


1 HR 

BI. SUGAR 

90 

SO 

76 

95 


2nK 

be SUGAR 

87 

76 

75 

90 
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The curves m these cases approxi- 
mate the flat curve, plateau or straight 
line described by John and others Be- 
low are some illustrative data in a num- 
ber of suspected or mild cases of hy- 
popituitaiism We have seen a great 
number of such but have picked only a 
few to make this point clear 


0 HR 1st hr. 2vd hr 

162 305 294 

She received intensne and continued x-ra\ 
therapy Insulin and diet seemed to be ot 
little value, and were soon discontinued One 
year later her sugar curie was as follows — 
Ohr 1st hr 2vd hr 

93 121 107 

Clinically she has gained about 30 pounds, 


AGS 

sfix 

SELtA TURCICA 

0 Hr 

1 Hr 

2 Hr. 

25 

F 

1/3 undersize 

92 

115 

101 

30 

F 

Congenitally small 

102 

130 

no 

27 

M 

Negative 

85 

116 

91 

26 

M 

Congenitally small 

96 

114 

93 


It will be noted that here we had an 
elevation after glucose administration 
varying from 25 per cent to 37 per 
cent, as compared to the 40 per cent to 
60 per cent rise in the normals 

The opposite syndrome — hyperfunc- 
tion — may therefore give a decreased 
sugar toleiaiice, with the coriesponding 
curve, such probably occurring in the 
so-called acromegalies ^vlth diabetes 
These, because of treatment, x-ray or 
surgery, or because of a “natural 
burning out process” may gradually 
obtain an increase in their sugar toler- 
ance, and as the original process re- 
gresses, or because of x-ray or surgery, 
may finally develop, as an end picture, 
the "flat curve” shown above, indicat- 
ing, perhaps as an end picture, hypo- 
function 

The following case demonstrates this 
point A ladj, aged forl}-fi\c >cars gaAC a 
history of headaches of ten jenrs duration, 
gradually increasing in frcqucnc\ and sc\cr- 
ity, and lately noticed that her features were 
becoming hca\ icr and her hands and feet 
larger At this time the usual field deter- 
mination showetl a nnrkcil temporal constric- 
tion, and x-ra\ of the skull rc\calcd a large 
sella turcica Soon she began to ln\c itching, 
thirst, polMiria and lost 20 pounds Her 
sugar cur\c at this time wns as follows — 


her headaches ha\c practical I\ ceased, her 
visual fields are markedly improved, and she 
has become somewhat obese, lethargic and 
slow' With the ad\cnt of a clinical s\n- 
drome, suggesting pituitarj' deficicnej, tlic 
sugar tolerance has swung from the ex- 
treme suggesting the diabetic cunc to the 
other extreme, the flat curve of hvpopitui- 
tarism The reader is referred to the writ- 
ings of Colwell, Allen, Lesser, and others for 
such similar experiences, data and impres- 
sions 

In cases of In popituitansin (non- 
tumor cases w’lth small sella turcicas, 
obesit), etc ), hawng observed a num- 
ber over a period of vears (fifteen 
such cases having been followed about 
eight vears), vve could sec the changes 
in the sugar tolerance curve, paralfch'ng 


the improv cment 

Below arc c.\amplcs 

of this 

0 riR 

Hr HR 

2' r» Hr 

Ca«c 1 (102.S) 

94 

9S 


(1926) 

87 

no 

92 

(1910) 

89 

121 

94 

Ca*c 2 (P25) 

82 

87 

8' 

(1928) 

90 

in 

Oif 

(pno) 


117 

85 


Gardner llill Jones and ?m sli 
cervcil. too tint "with im|>rovcinc"t the 
sugar toknnee curve arg'"'' " 

nornnl" 
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I'roni the data, ohsorvation**, .ujd 
literature we find tlie follow iiuj roii' 
elusions justified: 

1 Ccitain piliutar) lioniionc'* !i.i\», 
an action on suf:ar tolerance, in sonic 
icspccts, diamcti lealh opposed to the 
action of insulin. 

2 The adniinistration of jj[lucose to 
an indKidual will produce a cur\c. it 
the blood siigai levels following this 
administration arc plotted 

3. The random admiiiustration of 
glucose— fixed amount of glucose for 
all patients icgardlcss of si/e, fasting 
state, etc. produces so \ ariahlc a cur\ e 
that its value in diagnosis under these 
conditions is nil 

4 Capillar}' blood curves arc not 


identii.d w’llli v«nous blood curses and 
sliMuld be <ii'car<ttd tor curve dt- 
imum.itions. 

5 To Iv prop^ rlv ptriorniLd the 
ill* tliod di'tribed sliould In* follossed, 
or sf>nk lx tier method not stt desired 

f» Wlun thus sarrnd out, other 
things bting cwhidcd, eg, nicdua- 
tions, clisi.iMS, etc., dtticltnc) is fre- 
qmiuh ohiirai tt ri/t d bv .in mercastd 
toler.inet. tin digrte of tolerance ut- 
ire.isc being .a rough measure of the 
degree of deficienev 

7. Pituitary h\ per function is oftca 
nsiociated with .*i (ltcren«icd .sugar 
toler.UKi rtscmbhng diabetes nicdlitu-. 
hut amcnahle in some eases to im- 
procement. ,is the hvperfimction is 
controlled. 
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Clinical Interpretation of Jaundice Based on 
Physiologic Principles'^t 

By I W Hei.d, M D , F A C P., and Miltok Kramer, M D , 

New York City 


T he tremendous value in diag- 
nosis of bed-side approach, 
based on a large clinical expe- 
rience IS known to all In many dis- 
ease states, this suffices, and memory 
of characteristic symptoms, physical 
findings and laboratory data makes ac- 
curate diagnosis possible The prob- 
lem IS not so simple in diseases asso- 
ciated with jaundice, a leading symp- 
tom that all may recognize easily, but 
which IS due to so many conditions, in- 
tra- and extra-hepatic, that extreme 
difficulty often arises in interpretation 
Here, experience alone, plus the most 
exact functional tests known, fails to 
lead to exact diagnosis in a vast num- 
ber of cases Notwithstanding pains- 
taking reasoning and analysis, one 
must often admit doubt at the bedside, 
and defeat m the operating room or at 
the autopsy table The difficulties pre- 
sented prompt an attempt to create 
furthei clinical order, building upon a 
foundation of underljing physiologic 
and pathologic principles 

Jaundice is a leading objectnc sjinp- 
tom, a staining of the plasma and of 
the tis'^iies, consequent ujion increa“-e 
in the bilirubin content, at the site of 

*Bcth I-smcl Hocpinl, N’c" York C^l^ 
tRcccncd for piibliolion October IS 
1931 


discoloration, local or general The tis- 
sues of the bodj', however, do not stain 
equally, some actually remaining free 
of pigment, no matter what the inten- 
sity of general coloration Most highlj 
colored are the blood vessels and heart 
v'ah'es, the skin, mucous and ccrous 
membranes, kidneys, lungs, spleen and 
liver Cartilage, the cornea, and the 
ceiebrospinal system (brain and spinal 
cord) retain their normal appearance 
(A single exception here is the stain- 
ing of the infundibulum cerebri in ^onie 
cases of icterus neonatorum gravis ) 
It is also interesting to note that pure 
secretions, exemplified bv the sahvarv 
and gastric juices, and the cerebro- 
spinal fluid, arc free of bilirubin Ex- 
cretions, as urine and perspiration arc 
however, dccplv stained 

Numerous attempt'^ have been mafic 
to explain tin*: incquahtv of ti<‘.uc 
staining 1’hc fact*? certainly ac- 

ceptance of the “imbibition” ihcfirj, 
with If: claim for general ti^^iie ab-or]*- 
tion uf the bile pigmeiiic from the cir- 
culating fluid': If tine mcclnni'-m wae 
operative, one ehuiiM expert .an upid 
sl.ammg throughout Ko'-c ithal h - 
attcmptefl t<i aiixwcr tin- qiu -tio i li-- 
experimental work ind.r'.tt« tl '' rn' >•■- 
tance of ela-tm ihv \ — i iti i' t"" < ' 
oi tla-ilir ti-<-m, a- a f d'”-:'''' 
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chemical Mihstance, .itlnitim; Inliruhm. 
Those ti^'snes uch m ilastm ''tarn 
(Iccph , those withotU tl.isim .lu* Ji<i 
oi pigment. Xchpu-'C li.'>sue cont.uning 
no clastic tissue appe.M^ inltn'-iK c*‘l> 
01 ed, onh 1 h c.uise of the sm.ill amount 
of pigment needed to conti.isi with ilie 
pure white of the fat This mloi. i»»o, 

can he washed oil easih. which is not 

* • 

true of the other tissues riastiu, m 
\ilio, added to nou-stainalile tis'-m >. ip- 
peared to altci the i espouse to the pig- 
ment This chemical alTinit) (oncep- 
tion also fails of complete sat is fact mn 
It seems hkeh to us that the siauung 
of a specific tissue is related also to the 
function of that particulai tissue as re- 
gards bilirubin pigment — form.ituc 
and excretory It is most conccntiated 
at sites of Its formation in the reticulo- 
endothelial s}stem (Mde below), 
principally spleen, liver and bone- 
marrow, and also marked m organs of 

its normal and abnormal excretion 

kidney, skin and intestines 
Here, one must pause momentaril} 
to inspect the etidence concerning the 
nature, formation and excretion of 
bilirubin and its associated pigments 
Virchow= found crystals in extrava- 
sated blood, strongly resembling bili- 
rubin Knowing that they came from 
the hemoglobin of the red cell, though 
unable to furnish chemical proof of 
their identity, he named the substance 
hematoidm The proof that this sub- 
stance was bihrubin subsequently was 
furnished by JaflFe, Fischer, and Bum- 
stead and Rich The possibility has 
been suggested that bilirubin also may 

other than 

Hood hemoglobin Myohemoglobm 
oper and Robscheit-Robbins) The 


uupiirpmt oi rhlt>t«>phyl,‘ .md it*, .Ti- 
covi.itMl pijpnt nt r ‘hnud t !l*>lhn.in, 
Mu *nt and M.mn ) '1 h* only ]ii-n- 

habit t .nil liiNiou < It m to b’'>-,'i 

h'.m tpl >i»m a*, piarttcally tiu ‘■')k 
M.uit* of Mii>p)\ for bilirubm tornn- 
inm 

Prior to \'ut bow, tlu <fmc<p‘tO'i 
j«rt\.ub‘l th ‘I iht production of bsh* 
lubin oMinud (sclu'-nt!) m tli'* ipi- 
tlnli.d nlU of the livtr The great 
pathologist's tiudiug vns the fir^t bit 
of twidiiut m'luatttu: tIu* p>st.ibiiit\ ot 
exir.i-lup.itic formation Ilowtwer, it 
rhd not attract its tUsi.r\td attciiiioti 
for niiin \i;irs The work of Min- 
kow*«ki ami X.iuti\ir also afi- 

peattd to ctiritdhu.Uc the !ong^t'ltulIng 
luhcf Their in.ihihty to produce 
Fuuuhce m lu p.itectomi/ed geese with 
hemoUtic agtiit**, a** ar<eniuretcd hj* 
drogen, led them tt) the dictum "with- 
uiu luci, no j.umdice’*. Sc\cral }cars 
l.Uci (1889) Low itt,* producing hem* 
ohsu. lu the hlotul tif frog*;, found red 
cell debn*;. hemoglohm, bile pigment 
and an in»n icsiduc. m the Kupffer 
cells of the li\er He indicated that 
bile pigment could be foimcd outside 
the h\cr epithelial cell, but did not 
deny the latter’s activit} m this rC" 
gaid In 1912, McNcc,° m the labora- 
tory of Aschoff, repeated the experi- 
ments of Minkowski and Nairn} n with 
identical results, but now', wnlh a new 
interpretation He ascribed the ab- 
sence of jaundice to the absence of the 
KupflFer stellate cells, so large a portion 
of the reticulo-endolhelial system m 
geese The conception of this system 
had been formulated recently by the 
Aschoff school and McNee w'as first 
to attract attention to it in connection 
With bilirubin formation The other 
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members of the reticulo-endothehal 
system are the cells lining the sinuses 
of the spleen, the endothelium of the 
lymph and blood vessels, the capilla- 
ries of the bone-marrow, the serosae, 
the endothelium of the suprarenals, 
omentum, lungs, hypophysis and the 
macrophages of the blood 

Credit goes to Whipple and Hooper® 
for stimulating the important research- 
es which yielded the conclusive evi- 
dence Their deductions, however, de- 
rived from producing jaundice in ani- 
mals whose livers supposedly were ex- 
cluded from the circulation, were chal- 
lenged Rich,^ Makino® and others de- 
nied that the liver had been excluded 
completely enough Mann® and his co- 
workers, in their series of ingenious ex- 
pel iments, then successfully dehepatiz- 
ed dogs and were able to produce an 
icteric state with hemolytic substances 
Immediate universal confirmation fol- 
lowed Rich succeeded in produang 
jaundice following complete abdomi- 
nal evisceration The contrarj-^ findings 
of Rosenthal, Melchior and Licht,*® of 
the Minkowski school, who failed to 
produce jaundice in hepatcctomized 
dogs, after injecting such substances as 
toluylenediamine, were largely vitiated 
by such w'ork as that of Joannovics and 
Pick “ The latter’s experiments indi- 
cated that the substance'; used were 
toxic to the liver cell, and thus could 
not produce icterus in the absence of 
the Inci A mechanism therefore aji- 
peared to exist, outside the lucr, which 
could cis'^umc the function of hihruhin 
formation 

^luch eiidciicc points toward the 
cells of the retiLiilo-cndoihchal sistcm 
a*; acti\c in thi'; oxtra-hcpatic forma- 
tion of hihruhin Kodania. ’* in experi- 


mental icterus, showed bile jiigment m 
the Kupffer stellate cells before it 
could be found in the epithelial cells of 
the liver, and before it reached the 
serum In mechanical icterus, the 
ICupflfer cells contained much more of 
the pigment Haldemann demon- 
strated marked deposition of pigment 
in the reticulo-endothehal cells of the 
bonemarrow', after injecting laked 
blood intra\ enously Several groups 
(Mann,® Enist and Szappanyos 
Komari and Iwao*®) demonstrated in- 
creased formation of bilirubin in the 
spleen and bone-marrow after inject- 
ing hemoglobin into the blood flow'ing 
to these sites, and in the perfused 
spleen Lepehne,^® and Eppinger’* be- 
lieved their attempts at blocking the 
reticulo-endothehal system with sub- 
stances such as collargol resulted in 
the diminished activity m this process 
of bile pigment formation Rich ‘ m 
tissue culture studies, noted that onl\ 
mesodermal cells were able to traii';- 
form hemoglobin into bilirubin, and 
this intracellularly possibh with (he 
aid of an h}drol\lic ferment 

Endence ccrlainlj indic.itc<! that the 
cells of the reticulo-endothehal cj^tcni 
are able to manufacture bile pigment 
under the abnormal conditioiic of 
the ^arIOU‘; experiments performed 
Whether this i«; the onh iiiithod 
adopted b) the hodi m he nth ,11^1 
what proportion of the wo.l: js p' r- 
fonned h\ tin. \.nnnn*, numbci- '”■1. 
questions still to !«.* an'-wortil It - 
unhkch ns Mann first in<hL''*«<t tbit 
the rctirulo-eridntlu Jnl ikrn' u-. <tj . 
•-plccn and Ivuu n, irr<iv .'-e < xv’* '! t *■ 
concenicd m the ixiu -t, «<: 5* - \ 

tioii 1 In St d< dt'f'io .s 1 ' I >, •' 
with dthtp ijirt'i *i 'in I- ip' 1 1 * ■ ' 
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transferable to the intact animal, v ith 
its liver and Kupfler tclK in «itn. UK 
more lecent nolle indicato that in the 
absence of h\er and spleen, tlie latc of 
production remains noim.il. jiresiiin- 
ably due to boncinarrow acti\it\ CVr- 
tainly, the abilih of rtiiculo.ciulothel- 
ial cells cvciynheie to htrm bihinbm i‘. 
attested bj niinieroii'; clinical in‘>taiuc**. 
— legional icleiiis (Umber and Ros- 
enberg), jaundice associated with pul- 
monary inlarction. that following ni- 
tra-pcntoneal hemorrhage, etc Fkiiti 
anahsis of the evidence picscntcd, the 
reticulo-endothchal cells of the liver, 
spleen and bone-marrow appear to be 
the normal agents for biluubin pro- 
duction, with the remainder of the 
system also capable of so functioning 
under nioie abnormal conditions 
The following facts, however, seem 
established wuth a high degree of as- 
surance (1) That bilirubin is formed 
practically entirely from the hemoglob- 
in of broken-down red blood cells ; (2) 
that the cellular elements of the reticu- 
lo-endothehal system are probably ac- 
tive in this transformation; and (3) 
that the epithelial cells of the liver 
merely excrete the pigment into the 
biliary radicles which convey it to the 
gallbladder and intestines It is evi- 
dent, therefore, that alterations in the 
bilirubin content of the serum, and 
thus the tissues, may result from single 
or multiple derangements anywhere 
along this chain of bilirubin formation 
and excretion Jaundice or the state 
of increased bilirubin concentration 
therefore may be due to (1) an in- 
creased destruction of red blood cells, 
and overactivity of the reticulo-endo- 
thehal system (2) disease of the he- 
patic epithelial cells, and consequent in- 


I'unphtt oi .'ibMihilc f‘tihirc of rcritoia! 
of biliiiiiMn fiom th» blood, and incom- 
plete jnojnibion mto the biHi’'} mV 
uh*>,.md (3) bio, kage of tb* c'ccrctory 
th.enmls .nitir jiropvr Umuuptinn by 
ilic lup.itic tell 

Rich b.l^ conicndul rvvcntly that 
j.iuttflitt r.iirly, if c\ei, ro'^iiU'- from 
‘•impU* o\e rpnifluction of bilirubin It 
i*- hi'^ btbtf th.it the ic>er\t, [m*cr of 
the iiorm.d hwr li* great that the 
nrg.ari t.iii emre adcf)uatcl\ for anv ex- 
cels of biliruhm and iinanahl\ proent 
the e'^t.ihh'-hment of an icteric *> 1,110 
Dmiutlmtice of li\cr cell function is 
claimed nlw'a}s to co-exist He ascribes 
groat importance* to atiophic changes in 
the epithelial colls about the efferent 
\cin of the h\cr lobule, found in vari- 
ou*: anemic and infectious diseases Ex- 
pcrimcntall) , similar lesions ha\c been 
produced, under conditions pointing to- 
i\aid anoxemia as the responsible fac- 
tor Although this work is highly in- 
forming and leading, it is questioned 
whether the facts presented warrant 
the entire clinical conclusion It 
w'ould seem that Rich is ascribing too 
great an importance to pathology, «s- 
ually minor It is likely that in 
chronic cases of “hemoh tic’* icterus 
that have persisted for an extended 
period, the degree of liver dysfunction 
may proceed to clinical significance 
The usual case, with hemolysis of red 
cells the crux of the clinical picture, 
does hot appear to require such pre- 
ceding damage Although it is true 
that jaundice of any marked intensity 
practically always has an hepatic ele- 
ment, icteric states of milder degree, 
though with definite hyperbilirubine- 
mia and tissue staining, appear to re- 
sult independent of such affection. The 
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increased production of bilirubin on 
red cell destruction may be conceived as 
an actual compensatory mechanism, a 
pigment being formed from the liber- 
ated hemoglobin which is tolerated well 
by the tissues, and a colorless iron-con- 
taining compound being split off which 
can be stored and utilized again 

It is upon the foregoing facts that 
our modem classifications of icterus are 
based McNee^® called the first group, 
“hemolytic” , the second class, "hepato- 
cellular” or “toxic” and the tlurd “ob- 
structive ” Although it IS true that all 
three terms do not possess identical 
connotations (hemolytic and obstruc- 
tive, pathogenesis , and toxic, etiologic) 
this grouping is simple, satisfactor}', 
and adequate for clinical usage 
Recently, Stuber^® suggested changes 
in nomendature, attempting to add to 
the functional descriptiveness of the 
terms previously employed He refer- 
red to the hemolytic as the “superfunc- 
tion” group, since here mere over-pro- 
duction of bilirubin leads to its increase 
in the serum and tissues Whethei 
“superfunction” better typifies this 
group than “hemolytic” is question- 
able The implication of blood destruc- 
tion certainly is better given by the lat- 
ter term, though “superfiinction’^ is of 
value in indicating the o\eractiMty of 
the reticulo-endothelial S3’stein \Vlicre 
there is no evidence of actual hcnioh- 
sis, as after hemorrhages (intraperiton- 
eal, pulmonary), blood d}‘!crasias and 
reticulo-cndothcliosis, the latter term 
would seem more desirable 1 he “hep- 
ato-cellular” group to Slnbcr i*: 
known as the “retention t\pc of ictcriK. 
since even the normal quantil} of bili- 
rubin produced is partiallx retained, tin. 
malfunctioning epithelial cell bciiiii un- 


able to excrete it completel) The ob- 
structive class IS called the “resorption” 
group Here, no overproduction of 
bilirubin is found, the li\er cell can pro- 
pel completely the pigment brought 
to it, but somewhere along the course 
of the bile ducts, obstruction is met, 
and damming back of bile takes place 
The continuity of the bile canaheuh is 
destroyed, bile reaches the pernascular 
spaces and is resorbed into the blood 
capillaries 

Rich used similar terms in Ins sug- 
gested classification, though with 
somewhat different application “Re- 
tention” was used for cases with indi- 
rect Van den Bergh reaction and 
acholuria, though wnth increase of 
urobilin in urine and fcce*: Tins group 
includes the \ arious forms of “hemoh - 
tic” icterus and jaundice resulting from 
mild interference with functions of 
the epithelial cells of the h\er — as In 
anoxemia “Regurgitation” was ap- 
plied to those cases w'lth direct Van den 
Bergh reactions, bile m the in me. and 
little or no urobilin in the •stool*; This 
class contains the forms associated w ith 
necrosis of h\cr cell*; This cl.’i<;<;ifio'i- 
tion docs not appear to attach •sufficient 
importance to clinical simptoni''. nor 
does it adequately scgreg.itc ca‘-c< on 
the basis of their imderKnv^ cau'-c. 
Thus jaundice due to acute \cllow at- 
roph) is so e<s*;enti.ilh diturent tbin- 
calh from that following a cnnim'Xi 
duct ohistruction In c'’lcnin‘: tint co- 
grouping i*s undL-imble. Tin* bi'-’'- ”1 
dniMon. le, ii'sing the V,->n (Kn Kti,!. 
re,action ic .d«o ttndo«i'-aM( •■incc n.’- 
1 ir finding'' mu cxul i*i titl.e'' 
at «f>nK •'f’gc of sb’' dun*-; J ti*T ' 

It I*, nnport.ain to aj'j'Vv it' 
the ch'S'-ifinttO.)'' in f'-i ‘sr* * • , 
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and with j-linip in alKulnti* tiimn<l.uh •-. 
This follows hct.m^c the tli^i.i^c > < m-- 
ing jaundice arc iml '•latu. ; they ate 
djnamie and nia\ temt^s. oi, whai 
concerns ii^; mote nia\ slunv pnigu-*". 
A ea'ic hclotu;int( to om* gump la- 
conics n’odifjcd, as a icstiU oi acti\». 
ctiologic faetors and eoinplualmg piih- 
ological changes, and in.ij actnalh de- 


ceive so that cause and eiTtct aic not 
distinguishable Toc\etnplii\ tin pm- 
gression of a disease ptoccss, with Us 
final possession of the charactciistic 
qualities of two or more groups, one 
niaj' utilize a case of congcmlal haiiu- 
lytic icterus. Hotc, the prinuii detect 
lies in the red blood cell, with its uj- 
ci cased fragility leading to increased 
destruction, and lienee, o\et-prodiutton 
of bilnubin The ease clcaih belongs 
to the hemoljtic or supei function 
group With the excretion of a con- 
centrated bile, the scene is set foi the 
formation of bile thionibi or actual cal- 
culi of bihrubm or mixed t)pe These 
form and may cause vaiiablc giadcs 
of obstruction with its attendant s\mp- 
toms and findings Now, both the foi- 
mation and excretion of bihrubm are 
disturbed Fui tliermore, Rich=^ has 

pointed out that in the later stages of 
the disease, actual damage to the liver 
cell follows upon the long standing 
anemia, and its associated lowgrade 
anoxemia Thus; the hepatocellular 

element is added with its disturbance 
in transferring bihrubm from the vas- 
cular to the biliary radicles So, we 
have traced, m one disease state, pro- 
gressive disturbance along the entire 

cror' ex- 

cetion Of paramount importance 

however, is the understanding that the 

pnmary defect o„g.„ated ^ tiS ^ 


bl'wl 1 1 1 { 'uid i* i t''!' I'f ill “>lriicti'>n 
bv llti ttU (>i thr js luulu'* nd'jthclul 
Um it i-v Oil llu'- bt^i- tint till' 
I ouihtiori i t I.K iiv d '‘hcnviHtic” 
utiiu^, and wnh a ^.lrd^tIck of ibi-'C 
t.indnrd*. otlu r iitt nc vt.it* - nr* s'»rltil. 

The iritm* ,uul ttnplic.itmn-’ oi the 
N’.'U dtri I’.'ii'h r* Ktifti now (o;ic<,ni 
ti‘. to :»t*l itv !»' tt< r Uvill/atinn in d'ag- 
Tins t<-t, dtprndmt upon the 
Hsiitsivi »tf sfniin or to the 

dii'/tj n.igtnt, \nlds d'lTcrtiiccs of 
di.ignostu mipoit \ direct miction 
whuh fotbiUs piompth upon the ?d- 
mivttirc i»f the scrum and nagciit is 
ohtamcfl with bMc atui the blood in ic- 
teric states assocMted with hihar) nl>- 
stnirtion or Inti cell dannge The in- 
dncct juiction which rttjUires the ad- 
dition of alcohol It foumi lu hemolytic 
l> pc5 of icti i u«. '! lu Inphasic reaction 
IS intermediary The question was 
i.iiscd whcthei the difTcreiit reactions 
wtre related to an altcicd composition 
of the bihrubm after pa‘5^agc through 
the Inei cell Se\eral physical and 
chemical chfiferenccs suggested that this 
might be so. namely, that direct bih- 
rubm IS oxidized more readily (Van 
den Bcrgh, Andrew's) ; that it is more 
easily absorbed by the protein precipi- 
tate on alcohol precipitation (Van den 
J^ergh) , that it docs not pass into so- 
lution with chloroform (Gruniien- 
berg) , that it is dialyzable through a 
collodion membrane (Hoover and 
Blankenhoin). which fact is probably 
related to the presence of bile m the 
urine in cases of obstructive and hep- 
ato-cellular icterus, and its absence m 
hemolytic icterus Recent w'ork indi- 
cates, however, that the “indirect bdi" 
rubin” may exist in the blood in com- 
bination with other substances Feigi 
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and Querner suggest a hpoid linkage, 
Adler and Strauss, a protein combina- 
tion Thannhauser and Andersen 
claim that the addition of bile salts and 
cholesterol to an indirect bilirubin ser- 
um changes the reaction to direct , 
Stuber makes similar claims for uric 
acid Bairon’s“- informing work is of 
importance He added to normal blood 
serum increasing amounts of sodium 
bilirubinate, giving direct Van den 
Bergh reactions Up to 12 mgm per 
cent, an indirect reaction was obtained , 
at 16 mgm per cent, a biphasic reac- 
tion , above this amount, a direct reac- 
tion He concludes that “some constit- 
uent of the serum has a tendency to 
absorb bilirubin and pre\ents the 
immediate coupling with diazonium 
salts” A direct reaction would be ob- 
tained, therefore, when the amount of 
bilirubin present in the blood exceeds 
the absorbing ability of the important 
substances (probably seium globulin — 
Adler and Strauss, Barron), or sub- 
stances are present in the blood (bile 
acids, cholesterol, uric acid) in large 
amounts, which by their stronger ab- 
sorbability, prevent the absorption of 
bilirubin The latter is then able to 
react immediately with the diazo rea- 
gent 

An understanding of the metabol- 
ism of urobilin also is necessary for 
proper analysis of its alterations in ic- 
teric states Urobilin is the reduction 
product of the action of bacteria on 
bilirubin in the intestine (\on Muller , 
Mc^Iaster and Elman*’) Some is re- 
absorbed fiom the intestine and return- 
ed to the Iirer for future 11*^0 in pig- 
ment formation, some reaches the gen- 
eral circulation and is excreted b\ the 
kidncrs. traces being found nornulb 


m the urine In the urine, urobilinogen 
is rapidly oxidized to urobilin The 
threshold of the li\er for urobilin is 
limited, and m the presence of In er cell 
disturbance, e\en the normal quantity 
cannot be cared for, more passes into 
the blood, and thus more is excreted 
m the urine An increased uimaty ex- 
cretion also can be effected b} an in- 
creased destruction of er\ throcj tes, 
with Its increased pioduction and ex- 
cretion of bilirubin into the intestine, 
and theiefore increased production of 
urobilinogen Certain limitations of the 
diagnostic value must be noted name- 
ly the increase m most acute infections 
where there exists no reason to suspect 
liver damage, the diurnal \ariation. 
more being excreted m the afternoon 
than m the morning, the failure of the 
kidne> of chronic glomerulo-ncphritis 
to exciete it, even m the presence of 
liver disease It is e\ident that an 
increase of urobilinogen or urobilin m 
the urine can be utilized diagno‘:licall\ 
only 111 conjunction with other clinical 
sj mptoms Absence of these pigments 
m icteiic states is, hoMe\er, much more 
significant, indicating failure of bile to 
reach the intestine 

In attempting to differentiate ilmi- 
cally the tjpes of icterus, our under- 
standing of the cxtrn-hejntocelluhr 
formation of bilirubin ctmd< 11- in 
good stead Proper apjircciation of tb( 
fact that ictenic maj cxi‘.t iinii pend- 
ent of signific.aiit H\cr ctH ih-fuaction 
leads us to utilire chninl dva n.orx 
cnicicnth We arc pbk to --tgrcgiM- 
thc uitire group of lumol.t’C < r ^up' -- 
funciion ictcni^ fri<m il-vo rt-’Mid :>> 
di'-turbincL m ibt lipTc 
celk and bile 1 c i>’.* 

MiMi-' excK IK' 1 Pt ' tn IT ’ , 
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li-nlU iclciu^ l)(u cable to tnt/'tofut tx- 
aciiou of biluttbni, a'!\ociatc<i fvn;/’- 
/onis akca\'<: arc picsent poiuliucf to- 
7coid the lii’n Of the uat of ihiwaot. 
In fact, not infrccjiicntly the patient 
dnects attention to the Inei art.i. m 
telling his ston, co\cnng it often nitli 
Ins hand. In oatarihal icteiii';. the 
vague digestive distiii hane'c; jMciediin; 
the onset of jaundice, and the enlarged 
luer point the nay In obstruction t<» 
the ducts, the pain usualU present, the 
tendency to acholic stools, etc . indie ate 
the site of disturbance The jirescncc 
of itching favors this group Tiie \ an 
den Bergh reaction is direct oi biidias- 
ic , bile IS present in the urine ; tiroliilin 


may or ma\ not be present dependin 
on the amount of bile nhich i caches th 
intestines lit the (Jtottp oj hcutolvli 
Kteiiis, where jaundice follons upo 
increased bilirubin production and 
mere quantitative difficulty of Incr cc 
excretion, the ktctns exists as a Icac 
mg objective symptom. Any concovi 
ttant subjective complaints point entire 
ly Otvay from the liver toivaid th 
cause of the hemolysis and its effect. 
This IS probably related to the befon 
mentioned fact that bilirubin, bein 
the normal product of hemoglobi 
breakdown, is so well tolerated by tl: 
tissues and their cellular elements I 
the congenital and acquired hemolyt 
icterus, the anemia and its consi 
quences are outstanding, m the coun 
of severe infections, it is merely an a< 
ditional symptom, with chemical no 
sons leading to hemolysis, signs pon 
toward this cause The Van den Bers 
reaction is indirect, bile is absent froi 
t e urine, urobilinuria is marked 
Is It possible further to analyze tl 
functioning of the reticulo-end^helii 


svsti Ml aiitl Ir ad to .iddittfuial aifb in 
dMgiuisi'^ ? .Voiiu.dl) . n*- indi* ated lic- 
foii. ifu‘ d« ‘-tiiiclniM oi red blood cdh 
nnd fiwnniiuu of jdguunt tabc place 
III ih» Kupftu etjU of th*’ h\cr anti 
t iidnihell.d IK t»f the spkfU and bone- 
niirrow. 'J*hr exert tiou of bilirubin 
Ma the lupaiir tpilhrb.il cells Iccps 
jucc. uu'iuiainiiig constani Ic'.cl in 
the bltjoil, Abiiorni.'tllv, in icteric 
staits. It 1 ^ tonetie.ablc that the prorc'S 
of jngnunt i>ro(hirtion may proceed 
along norin.il nr abnornial clnnncb 
In lu'p.ito-cdhilar arnl obstructive 
Kterii'', the bilirubin is ‘.till the product 
of member*, of the rcticiilo-endothelial 
M^ttm, normally engaged in the cx- 
cici-,L of this function of pigment for- 
mation. In true hcruoUtic icterus, a 
mere o\eractivity of the normal agents 
IS at fault We must rocogmre, in ad- 
dition, however, a ‘uib-group of cases 
of "super-function'* or "hemolytic 
icteru.s, m w hicli mcmbcr.s of the retic- 
ulo-endothchal svstem. everywhere m 
the body, not engaged normally ui tins 
activity’ of bihruhin formation also as- 
sume this function (endothelium of 
the peritoneum, the lung, 
skin) 

Clinical facts appear to substantiate 
this differential concejjtioii In hepato- 
cellular and obstructive icterus, days 
mteivcnc between the onset of activity 
of the causative factors and the oc- 
cunence of visible jaundice For ex- 
ample, m catarrhal icterus, a period of 
prodromal syunptoms of from four to 
five days to a week or more is found 
before the onset of jaundice In cal- 
culus obstruction of the common bile 
duct, a period of forty-eight hours or 
more intervenes before icterus appears, 
with the exception of patients m wdiotn 
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cholecystectomy has been performed 
previously In congenital hemolytic 
icterus one cannot always define the 
true time interval, but even here, fol- 
lowing the so-called “crisis”, a period 
of several days elapses between the 
onset of the pain and the appearance 
of the deeper jaundice A definite in- 
terval IS noted following the activity of 
hemolytic substances — chemical or 
bacterial In all these conditions, after 
removal of the local or general causes, 
the jaundice persists for a shorter, or 
usually, longer period, related probably 
to the greater degree of hyperbilirubin- 
emia and also the greater ease of pene- 
tiation and tissue staining of the pro- 
tein-free bilirubin compound Conse- 
quently, the need exists for a more 
prolonged period of recession 

On the other hand, in icteric states 
consequent upon bihrubin-forming 
activity of portions of the reticulo- 
endothelial system, not so engaged 
normally, differences are noted If an 
extravasation of blood is slight, only 
regional icterus may follow, as in the 
skin following trauma If moderate, 
as in an hemorrhagic effusion in the 
peritoneal cavity, or a moderate pul- 
monary infarction, moderate icterus is 
present If a severe hemorrhage oc- 
curs within the body, unnersal icterus 
may occur In icterus neonatorum, 
various gradations of this process inaj 
be seen, from small patches of region- 
al icterus to complete jaundice (one of 
the main elements in this affection be- 
ing the brcakdo^^n of icd blood cells 
and actual formation of bilirubin In 
the endothelium of the ‘skin'l In all. 
the appearance of increased bilirubin 
(and associated pigincntsV localh and 
generally, is noted soon after the oc- 


currence of the accident, usuallj' onlj* 
hours intervening The discoloration 
in the skin appears soon after trauma 
(conjunctival hemorrhages alone re- 
maining red until absorbed) Follon- 
mg massive hemorrhages into the peri- 
toneal cavity as m ruptured ectopic 
gestations, or following large or multi- 
ple pulmonary infarctions, i\ithin six 
to twelve hours, the patient maj’’ be 
subictenc The icterus of rapid ap- 
pearance also has the faculty of rapid 
clearance, being gone verj' soon after 
removal of the causative factors 
It IS essential, too, to note that dis- 
turbance in the bilirubin-excrelory 
power of the liver cell maj be of clini- 
cal importance in conditions where 
there exists neither -visible jaun- 
dice nor latent jaundice, as evi- 
denced by slight increase m the 
blood content of bilirubin In- 
terference with tins excretory power 
of the liver is effected much more casilv 
than with its numerous metabolic 
activ'itics In acute liver disease, all 
functions may be disturbed, often out 
of proportion to the degree of evident 
damage In chronic di'sca’^c, as cir- 
rhosis, with Its brunt of mesencbvnnl 
damage, the parenchymal cell slowly 
adapts Itself to the acting forces and 
evidences no disturbed function unkst 
taxed or overburdened Proof of n 
relativelj isolated djsf unction of the 
liver cell mav then be demons{ralt<i bv 
taxing the individual with ingC'Ud 
or iniLCted bilirubin Porgnr.i.. 
Cilboit.=* and nccntlv Ilarrop 
Barron"'' considered “the b-brnl-in v'- 
cretorv power of the live the m 
delicate ior lestuig the tU!,i*;*ii* ! 
capneitv of this o'gan’' Ktti .t ^ 
found m pviinnoc'' a.’d otWr t- 
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anemias, atute infeelmns. p(i‘.iat'«|iln tt' 
amine and calarilial j.uindice Mmir 
months aftei clinical ii.antM\"- all in- 
dicalne of mild inteifcunce with lu«i 
cell function 

AllhoiiJ^li the l)iliiuhin-e\cielnr\ tc-^t 
docs indicate some litpatic cill d\s- 
function. It must he api>reciat<'d that 
this sudden o\ er-bui denintr nf the 
liver cell ^\llh hihiuhin In far f*\ei- 
exaggerates the method of otaitutKi 
of icteius within the hodv The nMe 
played b) the epithelial cell in the de- 
velopment of an “hcmol\lic’‘ icttiic 
state cannot be accuialeh infeirtd 
fiom the result of this test 

It should be evident that the pi eseiit 
conception of the physiologic principle'^ 
underlying the formation' of hihiuhin 
and the causation of icterus has led us 
far fiom the old Minkowski-Nauiun 
dictum, w'lthout liver, no jaundice” 
Extra-hepatic pioduction of bilirubin 
makes possible the development of 
icteric states, by forces acting entirely 
or mainly outside the liver The im- 
portance to be ascribed to associated 
Ranges in the liver cells, as found by 
Rich, IS still not definite Certainly, 
they may aid in the progress of jaun- 
diced states, but whether they are pres- 
ent, or needed, at its inception is 
questionable Clinically, as indicated, 
one IS justified in separating entirely, 
those groups of icterus due to causes 
active intra- or extra-hepatically The 


pwstuu m tin foriiH r of 
^l.^npt^^Jn^ nuluMtlng Itvtr di-'liirlntn.c 
.*n<l tin ai»st m » in t!io Idler of anv 
vnhj«<nv< < oniplaint'* }»^)intiiig toward 
Muh jU -. lutu i''*n .m facts of iiiijW’ 
t.'uil dh*;no-tu‘ v'thir. 

.Srv'f 

1 J.iundiie as a hiding oinectUc 
sMiiptom, wlun <iue to <tv<'r-produciion 
of hilitnhin c\tsl^ tree of ain com- 
pl.imts potntmg tow.ird liver d\ ‘•func- 
tion. .\n\ assrtcialtd s\ 11^1*010*5 or 
signs lotkct the t.iust of the hcrnolj'is 
an<l Its ttucLs. 

2 Wlun jaiuidtee follow « dis- 
turbed fiiiution of the hepatic epithc* 
h.il cell or ohstim.tion of biliary ducts, 
signs iviint tow’ard the liver as the scat 
of d.unagc 

3 It IS suggested that the group of 
“hemolvtic” or 'kuper function” ictcnis 
may he div idcd clinicallv . dependent on 
whether the abnormal quantit) ot 
bilirubin is the product of members ot 
the icliculo-cndothelial system normal- 
ly engaged in this production (liver, 
spleen, bone-marrow ) or abnorniall) 
so functioning (endothelium of skin, 
peritoneum, lung, etc ) 

4 The hihrubin-cxci ctory pov'ct 
of the liver cell may be utilized as an 
excellent test of liver function PfO' 
longed retention of injected bilirubin 
may be the only demonstrable evidence 
of a cellular dysfunction 


F D.e Bed.„te.g Je, Ete 

»30, 

P.g. 

Mwkowsk,. n ^ 
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Niemann-Pick’s DJscasc’^'t 

(Essential Lipoid Histiocytosis) 
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N IEMANX-PICK’S is a 

disease of infancy cliaiactcr- 
i/cd clinicall} In an enlarfje- 
inent of the li\ci, spleen and Umph 
glands, associated with \ellowish brown 
pigmentation of the skin and accom- 
panied b)' an enlaiged abdomen and 
more or less emaciation Cranial and 
skeletal changes may be associated It is 
a fatal condition, being characterised 
by progressive wasting Death may be 
due to intercurreiit affections “It is a 
congenital, familial, constitutional, 
systemic disease wdiich manifests itself 
as a disturbance of the lipoid meta- 
bolism and leads to a deposit of com- 
plex cellular substances in the cells of 
the reticulo-endothelial apparatus Its 
etiology and pathogenesis are unknown! 
It does not yield itself to therapy 
In 1914, Niemann- described a pecu- 
liar form of splenohepatoinegaly, oc- 
curung m an infant, which was fatal 
at eighteen months Since that time, 
several cases have been reported Ex- 
tensive clinical and pathological studies 
have been made These include cases 
reported by Knox, Wahl and Schnieis- 
ser,=* Siegmund-Koln," Bloom,® Hen- 

1931 publication, September 2, 


''Cht.li/ SchilT," I lamhiirger,*' Cnrcan, 
Obcrling and DicnM,® Berman,’® 
Kinmcr,” Dicn*!! and Ilampcrl,’* Abt 
and Bloom, and Aliriko'^'^off*^. 

PjCrman. in his report of a case in a 
girl of fifteen months, records the his- 
tory of \omiting .and abdominal dis- 
tention since the second month of life 
Enlargement of the liver and spleen 
was rccognircd at six months Splenic 
pimclnre showed tipieal foamy cells 
and, at autopsy, the splenic pulp 
found to he made up almost entirely of 
foamy cells, large, round, \aciiolated 
and pale I-Ic also rciwrtcd a fraction- 
al dctcimmation of the blood hpoids. 

Kramer's case w as of a girl of four* 
teen months The spleen had been cn- 
laiged since she was four months of 
age Examination of the spleen, after 
a splenectomy, show’cd the tissues al- 
most completely replaced by masses 0 
large, pale cells of varyn'iig shapes w itli 
small nuclei 

Abnkossoff’s case show’ed a moder- 
ate enlargement of the spleen and ex 
tensive involvement of the cranial and 
general skeletal structures This, 
haps, justifies the assumption of ® 
skeletal type of Niemaiin-Pick’s disease 
after the manner of a skeletal typo ° 
Gaucher’s disease. 

Bloom and Kern'® concluded, ffoo^ 
chemical anal} sis of the spleen, that, la 


218 



Niemann-Pick’s Disease 


219 


Niemann-Pick’s disease, the stored interest manifested in what -went on 
material is chiefly phosphatids, prob- about him Toys held no allurement 
ably lecithin and cholesterol While in For the most part, he was content to 
Gaucher’s disease, the stored material he quietly taking only a brief interest 
IS kerasin in the attendant, other children at play 

In both cases, these pathological sub- and even m his food The tempera- 
stances are deposited in the liver and ture fluctuated, and his leukocytosis 
spleen causing a marked enlargement reached 22,400 The accompanying 
of these organs photographs portray the mongoloid 

The composite clinical picture pre- appearance and the large ascitic abdo- 
sented by Abt and Bloom^® might, in men (Figures 1 and 2 ) After tap- 
many respects, be that of our case ping, the decidedly enlarged Iner and 
The patient was mentally and physi- spleen were found to extend as low as 
cally retarded The facies strongly sug- the crests (Figure 3 ) 
gested mongolianism He could not Palpation and x-ray of the spine 
stand , when he assumed a sitting demonstrated an abnormality', probably 
posture, the head and shoulders a congenital defect X-ray of the chest 
drooped forward exhibiting a decided revealed alterations of the ribs, prob- 
curve of weakness There ivas little ably the bony involvement to which 
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Fig 2 Marked ascites associated with hci>it(>'>plLn>>mct;:il>. Xicniann-Pick’s disease 


Abiikossoff‘‘ called attention \n ah- 
noimal condition of the maxilla niiitht 
be congenital oi. more piobably. fur- 
ther evidence of bony change indicat- 
ing cranial involvement 

Cask Rri'ORT 

Frank S, white, Austrian, twcnlj months 
old, was admitted to the Children’s Depart- 
ment of the Washington Hospital, August 
24, 1929, because of an enlarged abdomen 
Five weeks prior to admission, he had an 
acute febrile disorder accompanied by an erup- 
tion which was probably measles Two 
weeks before admission, the mother noticed 
his abdomen “seemed sw'ollcn’’ and had be- 
come progressively larger At about the 
same time, she noticed that he was slightly 
jaundiced 

December 13, 

iy27 Labor was easy, delivery spontaneous. 


Ihcrc Were no birth injiini", tvanoMS, hem* 
orrh.ige or con\uKlcin‘> lie was the fourth 
child, full term breast fed until admitted to 
the hospital He had had no previous ill* 
ness eveept mtasks He sat up ut eight 
months, first tooth e'ruptcd at ten months 
His first words were spoken at one jwr 
At fifteen months, he was able to stand, 
using his crib as support He was able to 
lake a few steps at the age of seventeen 
months, 

Familv Historv. Father, mother and two 
sisters living and well One brother died 
three dav s after birth , cause unknown 
X'eithcr of the two sisters shows anv abnor- 
mahlv nor is there anv historj of illness com- 
parable to the patient’s disease in cither 
the paternal or maternal families 

Physical Examination lie was a rather 
poorly nourished and developed child o 
about tvvcntj months, w'liosc mental devc- 
opmenl seemed below that of the average m* 



Fig 3 The 


same patient after withdrawal of the ascitic fluid 
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Fig 4 Cholestcrolosis of reticulo-endotliclial cells of Ii\cr sinusoids 



Fip 5 More nnrkctl ccp^r^tK'n of Iner ccIU In * r , ' cc f 

rcticulo-cndothcliuin of the ^nlcrcord^l <inu>'Oiu< 
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fant of this age There was a shglit jcUow- 
ish pigmentation of the skin Tlic he.ul was 
of the square tjpc and sccMiicd soiutwhat 
large in proportion to the rest of his hmh . 
circumference 50 cm The anterior fontanel 
w’as almost closed The sclera was distinct- 
ly visible above the cornea, the pupils were 
equal and reacted to light Ears were nega- 
tive There was a marked mucopurulent 
discharge from each nostril, teeth were 
poorly dcs eloped and irregularly spaced , the 
alveolar process, on the left, was widened and 
partially coscred with a white exudate 
Tongue was thicklv coated with a grajish 
browm exudate There was mild inflamma- 
tion of the mucous incinbranc of the phar- 
ynx The anterior and posterior ccr\ical 
glands were palpable There was a ques- 
tionable rigidity of the neck, the thorax 
seemed flattened antero-postenorh and the 
costal margins flared outward and upward 
The lungs weie resonant, breathing was not 
labored but respirations were accompanied 
by distress The apex beat of the heart 
was in the fourth intercostal space m the 
mid-cIavicular line, impulse was barelj felt, 
the sounds were clear and regular The ab- 
domen was markedly distended, showing 
many dilated veins The abdominal w’all 
was tense, there were signs of fluctuation, 
no masses could be felt Genitalia were nor- 
mal except for first degree hypospadias The 
vertebral column showed a prominence in 
the lower lumbar region It was widened 
and irregular Bony prominences were felt 
laterally to the spinal processes which seemed 
to be more widely separated than normal 
The extremities were swollen The surface 
temperature of the hands and arms \vas 
below normal but less than that of the 
toet and legs which was distinctly cold 
There was some swelling but no pitting on 
pressure The reflexes were diminished or 
a sent By high rectal examination, a mass 
could just be felt 


The day following admission, respirat 
were more embarrassed and the abdomen 
tapped and 3200 cc of straw colored i 
was removed, following which he was 
heved The abdomen was quite flaccid 
liver and spleen were both enlarged 

the midline and extended downward alt 


to till, crtsi of the right ilium. The spleen 
extended downward almost to a correspond- 
ing jiomt on the left noth masses were 
firm, Inrd and smooth with the exception of 
.1 nmliilc which stcmod to he attached to the 
outer siirfaic of the spleen 
Two weeks later, the .ilKlomcn seemed to 
he n filling The head appeared larger, tlic 
iircunifcrcnco was 50.5 cm The child took 
\crj little interest in his surroundings and 
was not eating well 

On Septeinher 18, the abdomen seemed 
to he increasing m size The circumference 
of the head was SOI cm Its maximum of 
51 2 cm was reached one month after ad- 
mission 

The spinal fluid was clear, globulin was 
increased, no increase in cells Kahn test 
on the spinal fluid was ncgatisc. His blood 
picture, on admission, was Hemoglobin, 75 
per cent, red blood cells, 4,530,000; white 
blood cells, 7,100, polymorplionuclcars, 68 
per cent, Ij mphoc\ tes, 24 per cent; endo- 
thelial lcukoc>tcs, 4 per cent 
There was a progressne change from this 
picture to that of Fcbruar>, 1930, which was 
Hemoglobin, 65 per cent, red blood cells, 
3,420,000, white blood cells, 22,400 
The urine showed at intervals a trace of 
albumen and, at times, rather numerous hja- 
line casts with some few wdiitc blood cells 
Aside from a mild bronchopneumonia m 
November, 1929, there was nothing unusual in 
his progress He lost w'eight intermittently 
and failed rather steadily throughout the 
course of the disease w’hich was terminated by 
death, February 22, 1930, almost six months 
after his admission 

Pathological Report The body is that of 
an emaciated child approximately two years 
old The feet, legs, scrotum and penis are 
edematous Congenital defects present are 
hypospadias and occult spina bifida m the 
lumbar region There is marked distention of 
the abdomen and eversion of the costal mar- 
gin The head is large and square The an- 
terior fontanel is not completely closed 
There is a deficient growth of hair on the 
head The face has an aged appearance 
Palpation gives one the impression of a mass 
below the right costal margin There appear 
also to be masses in the lower abdomen 
The lungs are pale and grossly do not shovv 
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suggestive changes. The 1} niphalic glands at 
the hilus arc enlarged. 

The heart has a pallid appearance but 
otherwise shows no pathological lesions 

The intestines arc matted together and ad- 
herent to the parietal wall The adhesions 
are dense and difiicult to break mi Be- 
tween the coils are found pockets of cleat, 
yellowish colored fluid which is parlh coagu- 
lated The mesenteric and retroperitoneal 
lymph nodes are enlarged 

The li\er is covered w’lth a thick, grajish 
w’hite membrane and is adherent lioth to 
the intestine and diaphragm Separation of 
these adhesions is difficult The organ is 
enlarged, especially the right lobe On the 
under surface of the right lobe, there is 
a longitudinal fissure m winch there is a 
grayish white nodule one centimeter in diam- 
eter. On section, tlic liver cuts with in- 
creased resistance and the cut surface 
bulges The cut surface is of a pale, gray- 
ish color, With a mottling of irregular lighter 
areas 

The spleen is only moderately increased in 
size and shows a marked hyalo-capsulitis. On 
section, it cuts with increased resistance, the 
cut surface bulges and is of a dark red 
color with small irregular patches of a 
paler hue The splenic corpuscles are in- 
distinct 


The kidneys are of approximately nor- 
mal size, pale, and the capsules strip read- 
ily The cut surface is pale with a mottling 
of lighter areas The medullary rays and 
pyramids are indistinct 


The spinal canal was opened at the po 
of the spina bifida and was found to conti 
a large quantity of clear yellowish flu 
partly coagulated Gross lesions were i 
found in the cord 


The cortex of the ribs is thin and friable 
The cancellous tissue is rarefied and paler 
than normal 


Microscopical Examination Section 
all the organs examined show extens 
volvement with large, flat, irregular 
or polyhedral cells having small nuclei 
are usually eccentrically located T; 
cytoplasm is finely granular, vacuolat 
shows a delicate reticular structure 
cells apparently have their ongm fr, 
reticulum lining cells of the various ( 


SiLtions from llie hmgv ‘•how irrcgiil.ir 
gioupv of aivcoh distcndcrl with llicic cells 
.'im! compressmg adj.utnt c.ipilIarit-> The 
laigtr \i'i‘.tls arc surrounded b\ wide 
m.inllcs of the cells which h.ivo replaced the 
.uhtiititi.i .iiid the grc.'ittr part of the media 
while tilt inlima rcm.iins intact 

Sections from the livtr show a diffuse in- 
vnlvemcnt. In the periport.al ti'suc the bile 
ducts and blood vessels arc surrounded bv 
these cells In the p.ircnchv ma, the sinu- 
soids arc distended, the adjacent cells com- 
pressed and atrophic (figures 4 and 5). 
Wide areas show complete .ibscncc of liver 
cells, the new cells Ij mg in a reticulum con- 
sisting of remnants of the walls of the sinu- 
soids In the nodular area, the cells arc 
growing cither dtffuscl> or in small and 
large alveolar formation. Here also, the 
cells he m a reticulum arising from the 
walls of the sinusoids 

Sections from the spleen (figure 6) show 
involvement of the capsule, pulp and splenic 
corpuscles The cells arc found about and 
within the corpuscles and in manj cases onlj 
a trace of the Ijanphoid tissue remain* The 
splenic venules arc involved in small and 
large irregular areas The venules surround- 
ing the mv’oivcd parts arc engorged with 
blood 

In the kidncjs (figfiire 7) the cells arc 
found growing either diffusely or in small 
and large alveolar arrangement surrounded 
by a delicate limiting membrane which is 
apparentlj derived from the kidney reticu- 
lum In the involv'cd areas these cells have 
largely replaced the kidney tubules The 
glomerular tufts are also involved, practi- 
cally all showing partial destruction of their 
normal stnicture and replacement with these 
new cells. 

In the spinal cord, the cells are packed 
around the nerve elements w'hich are de- 
generated and atrophic, many havnng disaP" 
peared completely 

The reticulum of the sympathetic ganglia 
also shows large groups of the characteriS" 
tic foam cells (figure 8) 

Sections from the ribs show the cortex 
thinned and immediately beneath it broad 
sheets of large pale cells surrounding a fo'V 
fragments of bone trabeculae Centrally* 
very little bone structure remains (figure 9)* 
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The blood fonmnq isiaiuK art. nnadut and 
grcalh reduced in mnnlKr 'I'htri is no 
evidence of osteochsiic actnih hj tliese 
cells but rather bone doslrnclion stems to 
result from pressure alrojilu 

Sections from a hmph node show the nor- 
mal aichitcctuie dcstro\cd The new cells 
he m a reticulum dcn\cd fiom the tirii*niil 
structuic Only liaccs of hmphoid cells 
remain 

After mordanting the sections with bi- 
chromate of potassium, the fat in the ccIN 
takes a dark jellow stain with scarlet ted 
and appears both as minute and medium 
sized globules 

A consideialjon of the cxtensitc in- 
volvement of the vat tons organs, the 


<\i<Uni itlanonsinp of the tells to the 
It luntlo-cndoihehal s\stiin, the prt's- 
inoe of f.il ni the. itdK atul the alienee 
oi non traction as m (hnulicr’s dts- 
casr. togcthri with the agt and carl) 
f.it.il onlcoMii* wonld stun MiHicitJU 
ttidencc to establish this as a case of 
Xu niann- 1 ’tcK X disease. 

Act nowltdununt nf our .ipprtcntion is 
btulw made to Dr 1' I Palttrson, who coii- 
tnlnited to the tare of tins ctnld 

Photomicrographs ariompan}ing this arti- 
cle were made pos^lhlc throiiuh the cour- 
tts} of Dr H 'I Hell and Ins staff of the 
Unucrsitt of Miniusoti 
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Four Physiologic Defenses of the Upper Part of the 
Respiratory Tract: Ciliary Action, Exchange of 
Mucin, Regeneration and Adaptability 

By AndCrson Hilding, M D, Rochcsto, Mimcsota 


I SHALL give the results of some 
studies in connection with a tre- 
mendously interesting and but 
poorly understood structure, namely, 
the mucosa of the upper part of the 
respiratory tract Tins work resulted 
from a study of the common cold ® In 
connection with that, the textbooks and 
periodicals were thoroughly searched 
for an adequate discussion of the 
physiology and pathologjf of the nasal 
mucosa Nothing satisfactory was 
found anywhere Consequently, I be- 
gan a special physiologic study 

In this presentation, four factors in 
the armamentarium of defense of the 
nasal mucosa will be consideied They 
are ciharj’ activity, exchange of mucin, 
legeneiation, and w'hat might be termed 
adaptability to envnonment The re- 
generation meant is that repair which 
follow's injury to the surface, as m the 
common cold 

The purpose of the presentation is (o 
emphasize the great actn itj of this ex- 
tremcl)' delicate and much exposed 

♦Read before llie Amcncan Colkpc oi 
Phjsicians, Sui Fnnci‘;co, Cahioritn, \pri! 
5, 1932, with motion picture dcmoii<-tratio.i 
fFroni the Section on OphtliilmoJoex The 
Ma\o Clinic, Koche*<tcr Minnc«on Work 
done in the Di\i':ion of IIxpcriiMiital Sur- 
gerj and Patholog\, Ihe Mno Foni dWn i 


membrane I think there is no struc- 
ture m the body so delicate and so se- 
verely exposed to the eiiAironmcnt a^ 
the nasal mucosa One w’ould expect 
an inert, resistent, leathery tjpe of epi- 
tliehum in such an exposed position 
Instead there is a highh specialized, 
ciliated, fragile membrane It exists, I 
belie\e, largely b.\ Mrtuc of its remaik- 
abl}' actne systems of defense 

CiLiARV Acti\ iry 

Ciliary actnity m general is well 
understood Biologists and pli\ ‘biolo- 
gists haA e de\ eloped the know ledqe of 
this phenomenon in great detail '1 his 
knowledge, howc\er has not l>ccn aji- 
plied to the nasal muco'ba in an ade- 
quate fashion Its iinj-iortance has not 
been sufficicnth stressed 

The motion of the cilia of the na*^*!! 
muco'ba of man is ‘biinple. whip-hki 
and 111 two phases, there ic an aitsM 
phase in the dinctKin of the } 1 ow of 
o\cr-l\ing imternl ai.d a ph isc ni r< 
co\cr\ '1 he rate i*^ approMin i*f» 
c^clcs a minute Tin. actm.i i*»irdi 
naud in a \er\ rmmiV'iili n. t,» » r 
When lawcd in dn id* < 

'been lo hi at in a in a •*," 

that wa\e'' 'no ro^’n'i'l rnl '' 

«een in a UiM oj :,ra*n a ’ » 'K ' ^ 
pa*"i' t \‘o 1 CiJ'*’ .n j'.f' 
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wave aie in exactly the same iiha‘;e at 
any moment When Mowed fiom the 
fiont, on the other hand, latlier Miwll 
groups beat in unison In mihl.ii} lan- 
guage, the ranks heat in unison and the 
files in sequence. In largci fields ob- 
served from above, I have icccncd the 


impression at times that Ihc} are divid- 
ed into strips that cooidmate in such a 
Avay that adjacent strips beat more oi 
less alternately This uould pio\idc 
a hand-ovei-hand action that would 
greatly increase the cffcctncness of the 
cilia in moMiig along the co^clmg film 
of mucm It IS difficult to make cei- 
tain that this hand-over-hand action is 
normal because it can be seen distmctlv 
only when the ciliaiy beat is abnoimal- 
ly slow The pow er of ciliary action is 
much greater than is ordinarily sup- 
posed These tiny, hair-like processes, 
only five or six micioiis in length, move 
comparatively huge loads of overlying 
material that may be more than a hun- 
dred times as thick as the length of the 
cilia The efficiency of ciliary action 
increases under loads until an optimal 
pressure has been exerted, and then de- 
creases The optimal pressure in the 
case of the epithelium from the phar- 
ynx of the frog is said to be about 
twelve grams per squaie centimeter* 
It is said to be less in the nose of man 
In any case, the weight of the secretion 
m a mucm-filled maxillary sinus would 
not be sufficient to depress ciliary ac- 
tion on the floor, but would serve rath- 
er to stimulate it 

The question of ciliary control has 
not been settled The action itself .! 

automahc Detached cells continuTac 

i n a ^ ‘^y‘°P'asni remains at 
tached to them, as can be seen m mo- 


lion pK tines that I h.ivo made. In ad- 
dition to the autom.uic action there 
must be a control of some type in order 
to produce that lemarkablc coordina- 
tion W betlier it be ner\ oils’’ or on 
some other basis.*' is of no particular 
concern in tins presentation 

or Mucix 

The speed of ciliary motion is bound 
lip with the nature and the depth of 
the o\crlymg film Normally, the moist 
film that coicrs the nasal surfaces is a 
\cr\ thin, rather highly \iscid, muci- 
nous secretion In a sense it is like one 
laigc. intact memhr.anc or web that 
oicrhcs all surfaces within the nose, 
sinuses, phaiynx and esophagus Tins 
wch moves throughout its extent con- 
limiously It has a certain tensile 
sti ength, and can sustain traction This 
IS a \ery important feature There are 
some regions w’lthin the nose that nor- 
mally are nonciliatcd The w eb of mu- 
cin moves across these by means of 
ti action excited on it by the ciliated 
legions From my studies it appears 
to me that this traction on the mucin is 
one of the most important factors m 
the successful accomplishment of nor- 
mal diainage of the nose and sinuses 
Gravity, on the other hand, plays only 
an incidental part, and is often a handi- 
cap rather than an aid 

The web of mucin moves backivard 
within the nose over a fairly definite 
system of drainage, at widely varying 
rates of speed ° Both rate of speed 
and direction are determined largely by 
the relation of the ciliated to the non- 
ciliated areas The regions in which 
the inspired air first makes impact are 
nonciliated ® These vary somewhat m 
position and extent, according to indi- 
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vidual anatomic variations, but in gen- 
eral include the preturbinal region on 
the lateial wall, the anterior ends of the 
middle and infenor turbinates, and the 
anterior fourth of the septum The 
presenting surfaces of spurs and ridges 
may likewise be noncihated The re- 
maining surfaces, including the poster- 
ior two-thirds or three-fourths of the 
nose (exclusive of the olfactory re- 
gion) are ciliated In these studies the 
system of drainage was mapped by 
dotting drops of India ink over the sur- 
faces and observing the direction and 
rate of flow as they moved back to the 
nasopharynx The rate of flow over 
the ciliated aieas was found to be com- 
paratively great; namely, four to six 
millimeters a minute, whereas over the 
nonaliated areas, it was only a few 
millimeters an hour 
The direction of flow in the ciliated 
regions m general was backward, with 
a slight downward tendency Over the 


middle and inferior turbinates there 
was found a strong tendency for the 
flow to be diagonally downward, across 
the inferior Ixirder, into the corre- 
sponding meatus (figure 1) Appar- 
ently the reason for this is that the 
cilia are more active in the protected 
middle and inferior meatuses than in 
the more exposed, common meatus In 
those regions, then, the web of muan 
moves faster, and tlirough traction 
drags the mucin from the aicas of 
slow'er motion on the mesial side of 
the turbinates into the meatuses It 
follow's that the mucin does not neces- 
sarily flow' exactly in the line of the 
direction of the beat of the cilia imme- 
diately underlying. Through traction 
It may slide diagonallj across that 
line 

The direction of flow in the noiicili- 
ated regions appeared to be determined 
almost entirely by traction from (he 
middle and inferior meatuses (figuie 
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2) The motion was very ‘?lo\\. Tin* 
lines followed by the ink toincigctl at 
the anterioi attachments of the linhi- 
nates and dis.ippeai cd into the mc.ilii*'- 
es to emeige at the postcnoi ends In a 
word, the noncihated, in.ictne aieas on 
the lateial wall di.un Aeiy laiijeh 
thiough the infeiioi and middle me.it- 
uses It IS to be remembered that this 
IS the legion in which dust, b.ictciia, 
cosmetics, and othei foicign malciials 
are most likely to lodge Therefore, 
this foieign material drains back 
through the meatuses 

Ihe diainage on the septum was 
found to be similar to that of the lat- 
eral wall There was an inactn e, non- 
ciliated area anterioi ly that drained 
very slowly through traction exerted 
on the web of overlying mucin The 
rate was onl)^ a few millimeters an 
hour Behind this area the surface 
was found to be veiy active (except on 
iidges and spurs) and ink drained at 
the rate of thiee to six millimeters a 


nimuie. It took fiom only three to ten 
mmulcs foi the ink to lM\erse the dis- 
tance fiom the antoiior third of the 
''Cptum to the posterior m.irgin 

In gtner.il. then, it may he said that 
the mucinous film covering the sur- 
facts of the posterior two-thirds of 
the nose is repheed even ten or fifteen 
minutes The film ovei the anterior 
thud IS lenewed onl} about once each 
hnui or two. and drains aw. ay through 
the meatuses This ma\ explain the 
fact that cultuics made from deep in 
the nose aic so often sterile.' Verj' 
few bacteria lodge deep in the nose, and 
those that do lodge thcic arc swept 
aw a\ quickly The regions w here they 
lodge in large numbers dram very 
largely through the meatuses, where 
cultures are not usually taken."* 

R\pid RncrxnRATioN 

^licioscopic studies of warm, fresh 
secretion derived from patients wath 
early colds, and of specimens removed 
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for biopsy in the course of colds indi- 
cate clearly that there is extensive loss 
of the cells from the lining mucous 
membrane in the course of the common 
cold In the first three days there are 
often great numbers of living ciliated 
and nonciliated epithelial cells floating 
free in the secretion (figure 3) Dur- 
ing these days such cells greatly ex- 
ceed the leukocytes in number The 
nonciliated forms are the immature re- 
placement cells normally found deep in 
the epithelium Their presence indi- 
cates that the destruction goes deeph' 
into the epithelium This has been 
found to be the case m specimens re- 
moved for biopsy Sometimes there is 
only a single la} er of cells left m place 


# 


on the basement membrane ® Yet it is 
rare that true ulceration occurs or that 
the underlying tissues are destro}ed 
It is inferred that the epithelial cells 
slough out in response to surface irrita- 
tion and are replaced repeatedly uitli 
facility and great rapidity The injur} 
goes deep into the epithelium and 
causes extensne destruction, }et in a 
few days the epithelium is once moic 
entirely normal 

Adaptability 

The finding of actne and inactnc 
areas of drainage \\ ithm the nose, and 
the determination that the mucous 
membrane of the actne areas was cili- 
ated and that of the latter nonciliated, 





Fig 3 Kpithclnl ctllc ami IcuKocMc^ k-iim * . il c '-'rf 
cold Most oi the cclN arc cpiththil cell*- 


t-* 1 r • 
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suggested study of histologic chtmges 
in the epithelium aflei the noimal \cn- 
tilation had been altered expcnniental- 
ly The jioint to be delci mined was 
whether the vaiious t)pes of cjiithel- 
lum within the nose and sinuses arc 
produced by \aiiations m cxpo'siirc to 
flow' of air in the indi\idual case, or 
w'hether the inference is that the)* arc 
pioduced onl} by long ages of evolu- 
tion Tw’o senes of expciimcnls were 
performed The lesults indicated 
clearly that the nasal mucosa has a 
chameleon-hke pioperty of altering its 
form ladicall}', according to ciicum- 
stances 

In one senes of expciiments the 
right nostril of each of eight rabbits 
and of tw'o dogs w'as closed surgically, 
causing the animals to breathe through 
one side of the nose only The animals 
were killed after periods varying from 


ihiec weeks to si'< months, and ‘sec- 
tions fiom vaiious parts of the nose 
were i\ainined niicro'scopically. There 
wTic marked changes on both the open 
and the closed ‘iifles in the rabbits In 
the dogs tluM c w ere niai ked changes on 
the opt 11 side onh. 

'J'hc histologic alterations on the 
septum on the side of the open nostril 
wcic m the nature of an extension 
backwaid of the area of squamous-like 
cpithchiiin not mall} found just poster- 
ior to the \c<tibulc In those animals 
that Incd longci. this t\pc of epithel- 
ium cvtcinled well o^cr half the length 
of the septum ^’hc cilia were lost and 
the cells became stratified (figure 3) 
Going further backward, it w’as found 
that the epithelium became transitional 
and finalh columnar. The mucous 
membrane of the elaborate tuibinate 
became stratified and \ery much thick- 



'll The epithelium of \he Merf ^ ^ months after surgical closure ^ 

columnar of the closed stde^tetS c There is a marked change from 

osea side to the squamous-like epithelium of the open side 
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er than normal In the meatuses the 
cuboidal epithelium became columnar, 
and short columnar epithelium became 
tall columnar Within the sinuses there 
was practically no change In a word 
the degree of change was proportional 
to the exposure to the impact of in- 
spired air 

In the rabbits there was a very 
marked change on the closed side also 
The distribution was similar to that 
of the changes on the open side , great- 
est on the anterior part of the septum, 
and least within the sinuses It con- 
sisted in a very great increase in the 
numbers of goblet cells, that is, non- 
ciliated, mucin-filled cells Over the 
anterior portion of the septum every 
cell, practically, became a goblet cell 
some months after closure of the nos- 
tril Further back on the septum, cili- 
ated cells also appeared About half 
way back theie were equal numbers of 
abated and goblet forms, and the 
further back the examination was ear- 
ned the greater the number of ciliated 
cells and the fewer the number of gob- 
let cells found There was also a 
marked increase in number of goblet 
cells ovei the turbinates, the number 
became progressive!)'' less marked pos- 
teriorly This increase in goblet cells 
was not noted within the sinuses 

In another sei les of experiments the 
frontal sinuses of a number of dogs 
were fully exposed to the outer air b) 
removal of the roof and o^ erh ing skin 
This sinus epithelium also changed 
markedl) It changed f i oni cuboidal to 
columnar in the spots that i\crc l>cst 
piotectcd and became stratified in the 
most exposed spots 

These experunents indicate scicral 
things. First, it seems certain that the 


epithelium can alter its form radical!) 
in a comparatively short time, accord- 
ing to the demands made on it, and the 
various pictures of epithelium found 
do not represent different types of epi- 
thelium, but merely various forms of 
the same general respiratory epithe- 
lium These experiments point to a 
probable explanation of the islands of 
squamous epithelium so commonly 
found in the trachea Doubtless there 
are eddies m the streams of respired 
air that strike the tracheal wall ^\ith 
some force in those areas The fact 
that there was no change in the sinus 
epithelium, either on the closed or on 
the open side in the series of cases in 
which one nostril had been closed, indi- 
cates that ventilation of the ostia of 
the sinuses may not be as essential as 
has been believed The accidental find- 
ing of the tremendous mciease m mu- 
cin-containing cells suggests the possi- 
bility that goblet cells represent only n 
phase in the life cycle of the ciliated 
columnar cell Perhaps instead of two 
t)pes of cells in this epithelium there i'; 
onl) one type 

SUWMAR\ 

The epithelium of the upper jwit nf 
the respirator) tract is not ':imjil\ i 
static structure, with a feeble tendt.ic\ 
to nwe o-vcrhmg matcn.-ih It i< d\- 
namic It is lutcnsch acti\e 'Ihecihi 
beat with extreme rapidit) and 
tremendous loa*!*: of mvcin nnd forocn 
material with speed power aru f.',.- 
cienc) The cihar\ i'- d,»c o- 

ent on tlie o\orlMUc film of lui ^ :5,"! 

!<; VO much liKc nno.hir h ih ire.* 
hrane In the iinu'*'- p' -P' i o; •? < 
nose tins film of nu'cm i- c* 
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fiequcntl) It may be ‘said that tlu'ie 
IS a complete new lining ovei all the 
ciliated aicas even ten oi fifteen min- 
utes These portions are gencrallj’ stci - 
lie Even the nonciliatcd, inactive 
areas in the anterior fouith of the nose 
have an exchange of mucin e\eiy houi 
or two When an iiritant attacks from 
the surface, the mucosa sloughs its in- 
jured cells readily, before they arc 
dead, and replaces them veiy quicKl}. 


rrohfic icgeiK i.itioii seems to be part 
of the j)h\ siologic pmccss. Under cer- 
tain conditions the jicrccntagc of goblet 
cells (.onlained can he made to increase 
Mr\ greatly. \Micn \cry much ex- 
posed to the foicc of flowing air and 
foicign jiarticlcs, the epithelium of the 
membrane is altered in form from cili- 
ated columnar to squamous-like It 
ceases its tremendous activit}, and be- 
comes passivch resistant and inert 
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Paranasal Sinusitis 

A Problem in General Medical Practice'^t 

By Arthur D Dunn, MD, FACP, and F Lower,!, Dux.v, MD. 

Omaha, Nebiaska 


T he etiologic relationships of 
paranasal sinusitis^* to system- 
ic disease belong to the un- 
solved problems of clinical mediane 
This IS shown by the relatively in- 
ci easing frequency with which patients 
suffering from conditions which may 
be referable to sinus disease find their 
way into the hands of consultants The 
possibility of sinusitis as a causative 
factor must occur not infrequently to 
every physician who sees in chronic 
localized infection the solution of a 
considerable number of obscure diag- 
nostic and therapeutic problems Oc- 
casionally giatifying results have fol- 
lowed treatment advised on the basis 
of sinus etiologj’’ However, failures 
have been so disappointing!} fiequent 

♦Presented at the San Francisco iicctingr 
of the American College of Phjsicians, San 
Francisco, April 5, 1932 
fFrom the Department of Clinical Re- 
search, Unnersitj of Nebraska College of 
Medicine 

♦♦The subject matter Ins to do almost 
entirelv with chronic lij pcrpl.istic sinusitis 
AVhile acute emp\ema of one or more 
simnes is not uncommon cmp\cnn is ijmtc 
often a suppuratne pln'c of chrome *imi- 
citis *\cutc siippuratnc conditions inii-l be 
handled conscrv ,itiv cl\ Time and obeerxn- 
tion will often decide whether a simple acute 
process or an acute 'uppurntnL phi'v oi 
clironic Inpcnkistic ih'-encc i« prt*-ent 


that skepticism and prejudice lia\e 
tended to so displace rational thinking 
in the minds of man} physicians, that 
some have come, as a matter of piin- 
ciple, to denounce almost all forms of 
sinus surger} This unsettled state of 
affairs would seem to arise from — 
(I) lack of adequate routine stud} and 
e%aluation of the sinuses in common 
clinical conditions, (2) lack of and 
slow diffusion of knowledge of tjnus 
ph}siology and pathology, (3) lack of 
recognition by internists and ihinolo- 
gists that many of their problems are 
mutual and require enlightened cooper- 
ation for their solution, (4) technical 
misconceptions and inadequacies 
The follow ing arc some of the m rttji- 
tom complexes we haic seen a‘:s''ci.itcd 
with sinus disease in which it ‘•it mu! 
reasonably certain to tie that the ••inn- 
‘^itis was a dctcrmininc: or aggra\ itmq 
factor (1) JIcnd.achei acute nnn le- 
current “nasal ganirhon <\n'Iroir>' 
t2) “H}c strain’ (3) I clnilc ‘•t,'*(s 
stmtilaling Uphold cnd<cirdili« low 
grade sepsis , (1) Tomc conoitiu — 
athicpcia. nnr.’'-m»‘., tlihilit^ 
aiiinin*', (3) H-ondnt >•, *cs,:t i* d 
chronic tort.'’‘-io,ri(.L rii'-iu". 't d *>■ 
tuhcrculotis t. broi dm In 

‘:cc's, (f>) AHtigr tr > 1 ? Ji ! 
ha\ uur, 'T*'!, ' ‘ 
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asthenia, ncui asthenia, mental ch'^oul- 
ers , (8) Focal complexes such as ai th- 
ntis, myalgia, ncphiitis, myocaiditis. 
neuritis, heipes, “colitis”, etc ; (9) Tic 
convulsif, spasmodic torticollis, “athc- 
toid conditions”. 

Obviously sinus factoi s will be much 
moie frequently diagnosed if thc\ aic 
suspected Ceitain “leads” will be 
found useful in directing attention to 
the sinuses as a possible source of 
trouble, such as (1) Any of the sinu- 
sitis complexes mentioned above, (2) 
Facies “dull, puffy, weary eyes”, 
“swollen nose and face”, mouth breath- 
ing, nasal tw^ang; (3) Histoiy of onset 
w'lth a remote or recent “flu”, w'lth re- 
peated colds, or following dental ex- 
tractions , of undue sweating and chil- 
liness , (4) History of chronic catarrh 
with nasal discharge or pharyngeal 
dripping; (5) Lateral pharyngeal 
lymphangitis, pharyngitis with visible 
mucoid, muco-purulent or purulent 
secretions in the nasophar)'nx ; (6) 
Cervical adenopathy, especially of pos- 
terior chains 


The diagnosis of a sinus factor 
systemic disorders should be ma 
only after a complete clinical surv( 
The making of a diagnosis of a i 
sponsible sinusitis without the help 
the rhinologist should be encourag( 
It promotes independent thinking, p 
vents servile acceptance of “speci 
ized” opinion, and helps to place 1 
therapeutic decision on the should( 
of the general physician, where it I 
ongs It makes available advice bas 
on the study of the patient as a whe 
he fact that a chronic sinusitis is pr 

S'^usitis suffers gene 
1 1 health as a consequence of his sii 
sitis IS another matter 


Ivoc’iUgcnologv i*’ l)> fjir our best 
objcctixc method. The roentgcnolo- 
gi*Ht w ho taKt‘- pride in the accuracy of 
In', poviiions, m the concctncss of hts 
cxiiosuros, and m the quality of hts 
photogiaphic work is a \aluable all) 
Opinions, even of highly trained and 
experienced roentgenologists, who are 
inclined to substitute interpretathe 
‘^kill and experience for poor films 
should be accepted with rescnations A 
woid should be said for the use of a 
“scout” plate m the Waters position, 
c\ eii w hen there is little reason to sus- 
pect trouble. A normal film in the 
Wateis position will go far toward nil- 
mg out a chronic sinusitis If the clin- 
ical evidence still points to the sinuses 
a thorough rhinological examination 
wuth films m additional positions, with 
or without Hpiodol, may be necessary' 
The general physician should acquire 
experience in film reading that his pa- 
tient be not subjected to the liabilities 
of highly specialized interpretations 
Finally, the platitude must not be for- 
gotten that roentgenography reveals 
merely disturbances m densities and 
contour at a given time, and tells us 
little of the nature or beha^^our of the 
pathological conditions present The 
clinical recoi ds are often of more value 
than the lay findings Occasionally 
peated roentgenological studies ai"® 
necessary to reach a decision Such 
examinations are especially useful 
when allergic swellings of the sinus 
mucosae are in question 

Study and observation of the patient 
over considerable periods of time may 
be required It may be necessary to 
follow his trouble through seveial re- 
curring cycles in order to ascertain 
whether there is a hook-up between the 
patient’s general and local symptoma- 
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tology The failure of rest, appropri- 
ate hygienic measures, or a change of 
climate to bring the patient back to 
normal and keep him there, seasonal 
variations, and exacerbations in the pa- 
tient’s ill feeling with increase m upper 
respiratory symptoms are all signifi- 
cant The disease history of chronic 
sinusitis has not yet been written Its 
relationships to allergy, diet deficien- 
cies, endocrine disorders, climatic fac- 
^ tors, superheated moisture-poor air. 
repeated colds, and to fatigue and ex- 
posure are not well understood Obvi- 
ously the problem is large, the solu- 
tion difficult, and it calls for continued 
and comprehensive studies 

There seems to be a lag in our 
knowledge of sinus pathologj' There 
is little on the subject in the text books 
The three volume English version of 
Kaufmann devotes less than a page to 
inflammatory disease of the sinuses 
The sinuses are rarely investigated at 
autopsy and then only at the request of 
the clinician Yet Harke’^ found 138 
instances of gross inflammation of the 
paranasal sinuses in 395 autopsies It 
would be interesting to see what change 
a routine postmortem exposure of the 
paranasal sinuses might work in our 
medical thinking on such subjects as 
lung abscess, meningitis, asthma, 
bronchiectasis, endocarditis, nephritis, 
and obscure septic and toxic conditions 
In autopsies on deaths from asthma in 
which symptomatology referable to the 
upper respiratory tract is the rule, the 
sinuses have received scant attention 
In the stud\ of three cases of bronchi.il 
asthma ^\lth detailed postmortem 
analysis Kountz and Alexander' do not 
mention the sinuses Huber and 
Koessler,® in their well known anahMs 


of the patholog)^ of fifteen cases from 
the literature and six personal cases m 
which they have confined themsehes 
largely to the microscopic examination 
of the lungs, mention the paranasal 
sinuses only once — “Catarrhal rhin- 
itis W'lth retained mucus in the left 
maxillary sinus’’ in a case reported b} 
Marchand * In Wright’s® case, al- 
though the calvarium wns removed, and 
although the clinical history’ pointed to 
a chronic sinusitis, there is no record of 
the paranasal sinuses having been ex- 
amined at the autopsy 

Some of our lack of autopsy know I- 
edge of paranasal sinus disease maj be 
attributed to the w'ant of any conven- 
ient method of exposure The chisel 
IS unsatisfactory and the sagittal head- 
splitting technique of Harke, although 
providing satisfactory exposures, gi\ cs 
most mortiaans a cold chill One of us 
(F L D ) has de\iscd a core drill fit- 
ted to a brace (figure 1) * Tlie center 
drill IS placed in the sella turcica and is 
directed in the midline and in the i)hnc 
of the facial notches of the mandible 
(figure 2) The core (figure 3) brings 
out the sphenoids, the posterior cth- 
moids and part of the nasal caMtics and 
turbinates, gcncralK shears the mcsnl 
walls of the maxillarics and Ic.i\c« the 
pharjnx, tongue and tonsils cx}v^«cd 
B} making a cagittal section of the 
core one will ha\c had a complete ex- 
posure of all of the pamna'-al simile <- 
sa\c the froiitals and ronnining ttb- 
molds ^\ Inch nia\ be cis*h opc.-'d 
through the orbital and ttlniri j prits 
with a chisel 

Current conctpfon^ <»f ebro” c •• 

•AmrccTic Ji'c * ’* ^ 

M.’iPc' ai ! Ct-i', “i w. On i 

this co'c tlr '1 
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patholog} aie based l.ugeh on niati- 
nal removed at opciation 'J'lic pi(»LC6S 
IS considcicd to be an inflammation 
with epithelial hypeipla^^ia IVv^gston'* 
gives the following hi-stopalhological 
classification (1) In peiti opine and 
polypoid, (2) atropine oi fibrotic, (3) 
mixed types A better cl.isslfication is 
that of Riinge" who considcis chtomc 
inflammation of the sinuses as chionic 
catarrhal and chionic purulent, both 
hypei plastic The lattci he sub-dnides 


into 1 1) an tdematous or In pertrophic 
t\ pe. i J) a gianulomaloiis or papillom- 
alrm-. t\pe, and (3) a fibrotic type. 
It would stem that the \anous l)pcs 
de^ciibed aiv nnieh dificicnt reaction 
patterns in the "ame pathological pro- 
tt^s. Tht multijdicity of pictures ob- 
sined are toiuHtioned In \ar}ingtis- 
Mie resjion-sfs to iriitants. by the mim- 
her, dial actor and duration of acute 
infectious insults and In tarying de- 
gtecs of swcllingvS and iinswcllinga 



Core drill Two inches 


Fig 1 


m diameter as used for average and large adults 
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which may profoundly change the re- 
action patterns in relatively brief inter- 
vals of time One may obtain sections 
from a single sinus which run all the 
histopathological patterns described 
by various authors as different “types” 
of h)fperplastic disease (Figures 4, 
5, 6, 7) One of the most striking var- 
iations IS in the water content Wherry® 
sees in tissue hydration a condition nec- 
essary for bacteria to invade the emul- 
sion colloids of the body In the ab- 
normal variations in the water content 
of the mucous membranes may he the 


tendency in certain inviduals to repeat- 
ed upper respiratory infections In this 
connection it is interesting to note that 
most hay fever patients ultimateh de- 
velop a chronic sinusitis Massive hy- 
dration and dehydration of the sinus 
mucosa accounts for the startling ^'arl- 
ations obsen'ed in allergic indniduals 
by Proetz® and others Hj dration fac- 
tors and the lugh variability of the tis- 
sue reactions seen bring up the question 
of whether a pathological classification 
made on the basis of rei ersibility nught 
not be more useful As clinicians ue 



Fir 2 Midcamlfil •;clicniatic «:ecno:i oi bead ore.*. • 

uce and portion includ«i in core The co-c ncluH^ d-^ i 5 y -it' 
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aie pnimiily inlcrc^lcd in whctluM 
changes obscivcd arc fixed oi rcl.UiVL- 
ly transient , w hclhcr changes re\ ealed 
by roentgcnogi ams with oi withniU 
lipiodol or by endo‘'Copy are reveisililo 
or irreversible, and what .ire the cot- 
responding histopathological p.itleins 
Such knowledge will ulliin.itely deter- 
mine the indications for c(mscr\.ili\c 
or radical methods of lieatment’^ In 

'■'Correlation of results obtained hj radical 
operation with the t\pe of inflaniniatorj re- 
action present in the tissues submitted has 
shown tliat favorable results are more likeU 
the deeper the tissue infiltration, where the 
inflammatory reactions arc superficial the 
process is quite likclj to be a pansinusitis 
and belong to the allergic t\pc Fibrotic 
membranes arc commonlj associated with 
suppuration and are irreiersible 


tin* ])iol)lt‘ins of tissue ludr.ition .arc 
iinoUfd tlie b-ifiling mterrelalioii'ilitps 
of .isthin.'i .'ind uppci i cspir.'itory infec- 
tions 'riiere is evidence that the an- 
swci to main of the bactcri.il asthmas 
will be fountl in chronic infections of 
the Sinus mucosae 

It IS nnfoiuinate that wc .arc forced 
to resort to pure mor]ihol(>gical meth- 
ods to identify b.icteria in mucous 
membr.incs Although rigorous pre- 
cautions he taken to insure a sterile 
technic, deductions from cultures ob- 
tained from sinus membr.incs are open 
to the criticism of contamination ^Ve 
ha\e rcpcatcdl}' found liodies m the 
deeper areas of tissues stained by the 
Gram method wdiich in our opinion are 
diplococci (figure S) Similar findings 



tese of sphenoid ^ “ sphenoid E = ethmoid B S 

N P = nasopharynx posterior pharynx Sep = septum HP = hard pai 
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have been reported by others* 

If pathogenic bacteria reside in dis- 
eased sinus tissues and find conditions 
more suitable to their growth in the 
deeper layers, obviously only those op- 
erative methods which accomplish a re- 
moval of the entire membrane should 

*Cultures made with aseptic precautions 
from the mucosa of an asthmatic showed an 
organism m pure culture similar to those 
demonstrated later in the tissues The 
cutaneous reaction to this organism was very 
sharp The patient became immediately free 
from asthma following exenteration of his 
maxillary sinuses Three months later a 
cutaneous reaction to the vaccine could not 
be obtained 


be considered in testing the focal in- 
fection theory as it pertains to chronic 
sinusitis In anal} zing our matenal the 
percentage of desirable clinical results 
was greater in those cases m Inch the 
material removed formed “casts” of the 
sinuses suitable for photographic repro- 
duction (figure 9) When the sjieci- 
mens were badly torn or in fragments 
(figure 10) the follow-up shoved a 
higher percentage of therapeutic fail- 
ures In other words, results vere 
roughly proportionate to tlie degree in 
which an en masse removal of the dis- 
eased sinus mucosa was approached 
Chronic hyperplastic sinusitis as a 



Fir 4 Case no V. V H Low 
histrating the \arict\ of pithologiol 
cd = Lclem.i and In drop* fin — 
b1ood\ essels 


power of p<'rt on «'f n t* ii ir’i < 
prtxc*>*is which n 1 'c c*'* 

fihrclic dcci'cr Iim-< h\ ~ . 
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focus of infection has not been i;cn- 
eially accepted Some maintain that 
chronic (suppuratne) sinusitis latcl} 
if ever acts as a focus of infection,’** 
others that it is not an uncommon 
souice of systemic disease” A par- 
tial explanation of such wide \atiaiKC 
in opinion may well he in the technic 
einplo)fed in treatment Diainage of a 
sinus meicly gives a sick membrane a 
bettei chance to get well by hcliimg it 
to nd Itself of its secretions Diamagc 
in no way eliminates the focus Wash- 
ing with antiseptic solutions should 
have about the same effect on a chron- 
ically infected mucous membrane as 
the same type of treatment might ha\c 


on chroiiicnlK infected tonsils Cur- 
lettement of the mucosa should jield 
.ippinximatcly the same results as cur- 
lettemeiit of loii*'il‘>, and it has been 
am{)l> demonstrated that incompletely 
removerl tonsiK merely become greater 
liabilities from a focal infection stand- 
point The \nlidit\ of clinical experi- 
ments to determine the role of chronic 
sinusitis as a foeus of infection hinges 
on a technic w Inch will approach a bac- 
terial excision of the focus To strip 
intact diseased mucous membranes of 
varying degrees of friability from the 
w'alls of boin cavities of low accessibil- 
it\ requires the perfection of a surgical 
technic totally different from any liith- 



Fig 5 Case no V V w tj i 
eration together with the mfl?mmatory^nfiUrauS°'''‘"^ 



Paranasal Sinusitis 


243 


erto known Bacteriological, immuno- 
logical, and pathological studies with 
animal inoculations will be helpful, but 
unless unanticipated methods be devel- 
oped the solution of the problem of sin- 
us infection in systemic disease in 
the final analysis will come from a sta- 
tistical treatment of large series of clin- 
ical experiments, the validity of winch 
rests on i igoi ous diagnostic studies and 
a surgical technic which accomplishes 
an en masse excision of infected tissue 
with minimum tiaunm and without 
post-operative liemoi i hage 
Results obtained in divers conditions 
such as chronic bronclutis, bronchiec- 
tasis, asthma, chronic arthritis, fag, ne- 
phntis, myocarditis, chronic heart 


muscle insufficiency, low grade toxic 
states, etc , in selected cases, ha\ e con- 
vinced us of the focal possibilities of 
sinus disease Exenteration has been 
advised in patients whose troubles ha\ e 
been of some standing, who haAe un- 
dergone long and various treatments, 
and whose sufferings ha^e been such 
as to make them ^\llllng to submit to 
any treatment that offered e\en a re- 
mote chance of success We ha^e 
never advised exenteration m troubles 
of short duration, oi \\herc there 
seemed an)' likelihood of lmpro^cmcnt 
by less radical methods Care has been 
taken to eliminate dcnto-ah colar 
sources of chronic sinusitis Remo\al 
of affected teeth and diseased bone b) 
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alveolectomy'* lins been achised, 

letting the sums mucosa alone if theie 
seemed to be an}' icasonablc chance of 

*This opcialion, first dcMscil h\ W L 
Shearci for cosmetic purpose'-, as developed 
and used b} him is a hiprhb satis laclorv 
method for the removal of pathological con- 
ditions of the mouth The mucopei lostcnm 
IS deflected from the alv'colar processes and 
the teeth removed, all pathological tissues 
are exposed and removed “under the eve*’, 
the bony tissues are tiimmcd and smoothed, 
and the inuco-penosteum trimmed and 
sutured Healing is hv primary intention 
The “reactions” so common to other methods 
for the removal of teeth and mouth lesions 
are practically unknown This method, when 
correctly applied, permits the removal of all 
lesions of the mouth at one sitting without 
fear of dangerous reaction Twentv jears 


icco\t*iy finm tcmotal of the adjacent 
(lisoascd tisstic. I’atlial excision of 
the mucous mcmbiane has been tried 
m a few instances with questionable 
Ksillls 

Wh.it we ha\c said has been based 
latgelv oil out cxiieiuiiccs with chronic 
(lis(‘.»sc‘ of the ma\illai\ sinuses The 
moi e nearly the conchtiou has been con- 
fined to the maxillancs the better have 
been the lesults The maMllaries are 
moic accessible from both diagnostic 
and sin laical standpoints A larger 
mass of infected ti‘>sue can be com- 

evpericiKC with this tcclmic has convinced 
us that in pioper hands it is the method of 
choice foi removal of dcnto-alv colar foci of 
infection 



Fig 7 Fibrosis 


m deeper layers 
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pletely removed with less technical 
difficulty — a quantitative advantage 
Satisfactory improvement occasionally 
follows maxillary exenteration in the 
face of involvement of the sphenoids 
and ethmoidal labynnths — ^also a quan- 
titative effect We have made no 
studies of bone involvement described 
in connection with chronic sinusitis 
Autopsy studies of this problem would 
seem pertinent 

The following brief abstracts from 
case records illustrate the results 
that may be obtained in favorable cases, 
and in which it seems reasonable to as- 
sume that the exenteiation of diseased 
sinus mucosae has been a detei mining 


factor in the patient’s Impro^ement or 
recoveiy Failures ha\e been present, 
especiall}’’ in pansinusitis in patients 
in whom ue haie had reason to sus- 
pect that the exenteration has been in- 
complete, or nheii the sistemic condi- 
tions seemed to haie become fixed, 
when other variables have been present 
or the focal nature of tlie trouble 
questionable 

Cx\sE Report 

Case No I E S L , single, 19, entered 
the hospital March 25 1925, with a diagnosj'? 
of acute rheumatic fc\er and acute endo- 
carditis She ga\e a historj of jeirh re- 
current attacks of acute rheimntic fc\cr 
from the age of S until her tonsils were rc- 
mo\ed at 11 Slie was known to In\c a 
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n C En ma«;sc c\cntcration of both maMllary smus mem- 

section The material has been remoxed in one piece and the membrane 
IS complete except for the usual tearing along the medial wall near the ostium 



opinion as ^to^the”awrmlfr membrane by usual method 
t considerable trauma ^ cteness of the operation hazardous and sugg ^ 
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damaged heart but her health had been 
reasonably good from that time until three 
weeks prior to her admission, when she con- 
tracted a cold, which was followed by a low 
grade fever There was a profuse nasal 
discharge and she ached all over Her knees 
became red, swollen and very painful, and 
she grew short of breath 

The physical examination showed a pale, 
young woman, orthopneic with acute rheu- 
matic manifestations The heart action was 
rapid The apex was in the fifth interspace, 
9 cm from the median line The heart was 
12 cm broad at the fourth interspace From 
the heart findings a diagnosis of lesions at 
both mitral and aortic valves and of acute 
fibrinous pericarditis was made (the friction 
rub disappeared in 72 hours) 

The urine examination was negative The 
blood count showed a hemoglobin of 80 , red 
blood cells, 4,200,000, leucocytes, 12,700 
The Wassermann test was negative 

A remittant fever continued uninterrupt- 
edly for three weeks and on account of the 
history, rhinological and roentgenographic 
findings an attack upon the sinuses was de- 
cided upon in spite of the desperate condi- 
tion of the patient 

Exenteration of the infected ethmoids and 
intranasal drainage of the maxillaries and 
sphenoids on both sides Mere done Pus 
was found in both maxillarj sinuses Five 
dajs after the operation the temperature 
reached and held the base line Convales- 
cence was uneventful 

Comment From the history, find- 
ings and clinical course one would 
have been justified in assunung an 
acute rheumatic or subacute bacterial 
endocarditis affecting prciiously dam- 
aged valves Because there vas a his- 
tory of onset Mitli an acute uppci le- 
spiratory infection and clouding of the 
maxillary sinusc'i mc decided to con- 
sider the sinusitis as a source of in- 
fection ^\^th or Mithout a comphcatini; 
acute or subacute endocarditis On 
drainage of the infected sinuses a con- 
dition jiresumabh of a precarious out- 


look, became relativcl} benign Seri- 
ous re-infection, if any, of the endocar- 
dium had not occurred The sinusitis 
was responsible for the febrile course 
We have seen se\ eral similar cases and 
have come to consider the diagnosis of 
acute infectious endocarditis, e\en m 
the presence of obvious heart findings, 
as hazardous without excluding acute 
or subacute paranasal sinusitis In 
the case under consideration wc 
thought the sinusitis was of the acute 
suppurative type and the changes 
probably reversible The patient has 
had no illnesses since, and would be 
considered a perfect ph) steal specimen 
were it not for the \al\ular heart les- 
ions A Waters plate at the prc'ciit 
time, houe\ei, shows hyperplastic 
membranes which were best rcmoied 
as a prevent!! e measure 

Case No 11 D P , a !ounK, mirritU 
woman, age 23, was brought to the ho'.pifil 
Julj 27, 1929, with acthnia, which Ind com- 
pletcb incapacitated her for the pi<t six 
niontIi<! There was a hi5tor> oi repeated 
rcspiratorj infections "pncunioiin" at 4 17, 
and at 19 when she was sick weeks 
The first attack of asthnn Ind occurred in 
August, 1926 She hid clnneed chiiiatc 
three times, elimination diet* aid pro'en 
tests had failed to rexeal an\ illcrj^.c nnors 
Both maNillarx sinuses were radio; 

A clinical surxci revealed nothiiu oi ‘ I'l- 
ficancc except the signs oi a chn ,iie hnn- 
chilis witli cinphv'eiin and a Ic'ci'cv.t e< ’!"• 
of 10 300 

Middle lurhmextPim and —•hed 
tions OI ihe nuic 'iis .ne“..h'am < i 1*1 
niaxiliirv snuisc' we-e *’ * * 1 < d ' 

were filled with p-lvi- ,i <? I’l c* o a ‘ *' 
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cidedh fih-.Kic i’ ivp- w th t 

vascular chance J i s trii’fi* a w ’ 
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A report on Jan 30, 1932, sl.ilcs "I am 
in better health than since childliootl I 
have had no bad attacks of asthma Oikc 
in a while if I run or exercise too hard in 
the cold I will "stuff up" for about 10 or 
15 minutes At times ^\hcn out in the cold 
or just before a storm my face hurts and 
I have pain between the cjos and in the 
cheeks” (probably ethmoid disease) 

Comment This is a fairl)' well con- 
trolled case of severe intimsic, inca- 
pacitating asthma, in which prompt and 
complete relief followed a radical ex- 
enteration of the diseased mucosae of 
both maxillanes Asthma patients 
should be studied fiom the standpoint 
of sinus infection either as a causative 
or a complicating factor. Se^ ere cases, 
obviously intrinsic, ivith h3perplastic 
sinusitis should be given the benefit of 
the experiment of a complete exentera- 
tion, especially if the disease seems to 
be confined laigely to the maxillanes 
After all, as Rackemann sa)'s, “It is in- 
fections that play havoc \vith oiu pa- 
tients” which holds especially tnie of 
asthma 


Case No III Mrs A A, age 70, 
suffered from asthma for 20 years Du 
the past two years the asthma had mere; 
m seventy until it had become incapacita 
and life threatening on account of impem 

u A careful history discli 

the fact that the onset of the asthma tw 
years ago had been preceded by exten 
dental work involving devitalization of n 
of her nppe, teeth Changes of climate 
various dietetic, hygienic, and medic 
egimes had been instituted without ber 
uring the past two years her asthma 

severaTl.”’"? by the us 

ypodermics of adrenalin daily 

he physical examination showed a n 

revealed Physical examina 

marked im 

cept a somewhat enlarged heart wi1 


‘.IiRhl ^jtilohr blow .it the apex, t anoiis sized 
drj r.Mis ovir the entire chest, sliBbtlj cn- 
l.ugtd li\ir, aiul edema of tlic legs Khino- 
logical c“^amm.itinn yielded notlung of stgni- 
fK.inic e\c« jit tnnuf.itlion of the left in- 
ferior tmhm.ilc Kadiograms in the Waters 
position showed modcrattb increased dcnsiti 
in the floor oi the m.ixillari sinuses, cspcci- 
allj the left 'J'hcrc was marked dento- 
ahcolar disc.isc thrmiRhout the tipper jaw 
with ol)\ioii>, iiuoUcmcnt of the floor of the 
left maxillarj, and possible miohcinait of 
the right 

Because the patient had suffered from 
asthma whorcier she had Incd and wlwt- 
c\cr she did, because diets had been tried 
and scnsitiz.ation tests run by others, and 
because the onset of the asthma so closelj 
followed devitali/ation of teeth twenty jears 
ago, and because of such definite ciidcnce 
of dcnto-alveolar and sinus disease on the 
left side, an .ah colectomy with removal of 
the dento-aK eolar disease and a Caldwell-Luc 
operation w ere done on the left side Feb 12, 
1930 On account of the critical condition of 
the patient no work was done on the right 
Twent}-four hours after the operation the 
patient had her last hypodermic of epine- 
phnn for that attack which had lasted un- 
abated for six months 

The patient is reported (March 20, 1932) 
as being relatively free from asthma altliough 
there has been some wheezing and shortness 
of breath on exertion 

Comment The past tw^o years have 
been relatively comfortable for this pa- 
tient Contraiy to advice the patient 
did not return to us for mouth work 
on the opposite side, but merely had 
the teeth extracted This patient ilhis* 
tiates the impoitant relationship 
dento-alveolar disease to chronic sinii" 
sitis and to asthma via the sinuses 

Case No IV H M, farmer, aged 70, 
came under observation June 23, 1930 There 
was nothing of significance in the past or 
family history He stated that he had bee 
quite well until three or four years ago w eu 
he noticed severe spells of coughing a*’ 
shortness of breath associated with cho u’ 
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spells nocturnal in type During these times 
he had to be propped up in bed, for whenever 
he lay down he began to cough and choke 
He said he had never had asthma and that he 
felt pretty well in the daytime but his nights 
were bad and dyspnea had been present on 
slightest exertion There were no other 
symptoms of significance 
Examination showed a poorly nourished, 
elderly man, slightly cyanotic who choked up 
and coughed when he lay down The follow- 
ing significant things were noted on the gen- 
eral examination marked dento-alveolar in- 
fection, a moderately enlarged heart, pulse, 
72, systolic blood pressure, 112, diastolic, 
82, a sjstolic blow heard all over the pre- 
cordium, musical in character and well trans- 
mitted to the axilla There was no obvious 
evidence of heart failure 
Films showed very extensive alveolar dis- 
ease with clouding of both maxillary sinuses, 
the latter corroborated by lipiodol filling de- 
fects An electro-cardiogram showed low’ 
amplitude Q-R-S in all leads , conduction 
time normal, T-w’ave upright throughout 
Diagnosis Extensive dento-alveolar dis- 
ease, chronic hjperplastic sinusitis, asthma 
(?), chronic myocardial insufficiency 
Under observation in the hospital the at- 
tacks of dyspnea w'cre largely at night and 
partook of the type of cardiac asthma The 
urine examination was negatne Hemo- 
globin, 9 7 gms (S6 per cent) , red cells, 
3,590,000, whites 15,000, 50 per cent poli- 
morphonuclears The Wassermann test w’as 
ncgatn e 

Double aheolectom} with exenteration of 
both maxillarj sinuses produced a remark- 
able change in the patient’s sj mptomatologj 
Patient is reported (Slarch 28, 1931) b^ 
his local ph\ sician as \ er> actn c and rcason- 
abh well for a septuagenarian 

Can Xo V V H , age 16 consulted u^ 
on Jan 3 1930, for heart trouble There 
was nothing of significance in the familj or 
in the past history except tonsiilectoim and 
adenoidectonu which were performed «ix 
a cars aco for repeated attacks of toii'illitis , 
there has been more or less constant catarrhal 
trouble for a cars, he lias Iklii subject to 
Colds aahich haae kept him out of schorl 
for aaceks at a tunc 
Two aca'’s aeo the patient hatl ‘an 


respiratory infection with bronchitis aadiich 
"left his heart aaeak' Eaer since that tunc 
he has been troubled with rapid heart action 
and palpitation If he oa er-exerciscs his 
heart beats fast and he has a feeling of ‘be- 
ing all in" He gets short of breath on going 
up hill He also has pain and stiffness in 
the back at times Recentia eaerj time he 
“gets bronchitis” his "heart is bad ', and he 
has to stay in bed for aaceks at a time. 

The phj’sical examination shoaaed a aacll 
dea'cloped, aaell nourished lad There aaas 
a pharjTigeal bmphangitis and some en- 
largement of the posterior ceraical glands 
The tonsils aa ere out and there w as no ca i- 
dence of mouth infection The pulse rate 
lying aaas 88, sitting, 104, standing, 120 
After 50 hops the pulse aacnt to 142 One 
minute later it aaas 122 and fiac minutes after 
tlie 50 hops it aaas 106 There aaas no in- 
crease in the si/c of the heart and the 
sounds aacre normal Tiic sastohe pressure 
aaas 135, dunstolic, 85, temperature, 988* 
There was no eaidencc of ha pertha roidism 
and the basal metabolic rate aais — S The 
physical examiiwtion aaas otlicraaisc iitgatiac 
The urine examination was nccatiac The 
blood count aaas normal and the \N'as<cninnii 
test aaas ncgatiac The clcctrocardiocnm 
shoaaed a rate of 90, R-aaaac upright in all 
leads, R-aaaac 'hirred in all lcid«, T-anae 
slightla diphasic in leads II and III ? mi' 
taclia cardia, sinus arrlnthmia 

Clinical diagnosis Maocardili®, prob-- 
bla haaing origin in «imis infection 
A radiogr.im in the W aters pos u ro 
shoaaed a large filling defect in the fli -r o'* 
the left maxillara sums and cloml.ng m i 
left cthmouls, graded \ rliii' / I 

examination shoaaed the «ept im dt-’nlc-! tf 
the right, coii'idcrablc hapt-troiba <• *>' 
middle t.irhmalcs, with swcllui'’ ,a. <1 < h , > 
of their po'tirio'- t'p^ 

Opel ition r.ilatcral m ’ !'e u -I 
cthmoidicti' iia, radie ,1 hi’"')’ ' 

, >1 f’<7f?c rcoioa al oi m ct ' ’ v ' c, - 

ploration of rn I ' i ixi’l ' 

Micnwcop ,al!a the if.’-” * * r 

chronn «it''.i 'i'* ' ' 

Cline oi Sic -c-’- -e ' ‘ <" t ’ 
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A report on Jan 30, 1932, states I am 
in better health than since childhood I 
have had no bad attacks of asthma Once 
in a while if I run or exercise too hard in 
the cold I will “stuff up” for about 10 or 
15 minutes At times when out in the cold 
or just before a storm my face hurts and 
I have pain between the eyes and m the 
cheeks” (probably etlimoid disease) 

Comment This is a fairly well con- 
trolled case of severe intrinsic, inca- 
pacitating asthma, in winch prompt and 
complete relief followed a radical ex- 
enteration of the diseased mucosae of 
both maxillaries Asthma patients 
should he studied from the standpoint 
of sinus infection either as a causative 
or a complicating factor Severe cases, 
obviously intrinsic, with hyperplastic 
sinusitis should be given the benefit of 
the experiment of a complete exentera- 
tion, especially if the disease seems to 
be confined largely to the maxillanes 
After all, as Rackemann says, “It is in- 
fections that play havoc with our pa- 
tients” which holds especially true of 
asthma 

Case No III Mrs A A , age 70, had 
suffered from asthma for 20 years During 
the past two years the asthma had increased 
m severity until it had become incapacitating 
and life threatening on account of impending 
heart failure A careful history disclosed 
the fact that the onset of the asthma twenty 
years ago had been preceded by extensive 
dental work involving devitalization of many 
of her uppci teeth Changes of climate and 
various dietetic, hygienic, and medicinal 
regimes had been instituted without benefit 
During tlie past two years her asthma had 
been practically constant and her condition 
had been made endurable only by the use of 
several hypodermics of adrenalin daily 
The physical examination showed a poor- 
ly nourished, elderly woman, orthopneic and 
cjanotic The general physical examination 
revealed nothing further of marked import 
except a somewhat enlarged heart with a 


slight systolic blow at the apex, various sized 
dry rales over the entire cliest, slightly en- 
larged liver, and edema of tlie legs Rhino- 
logical examination yielded nothing of signi- 
ficance except tumefaction of the left in- 
ferior tuibmatc Radiograms in the Waters 
position showed moderatel} increased density 
in the floor of the maxillary sinuses, especi- 
ally the left There was marked dento- 
alvcolar disease throughout the upper jaw 
w'lth obvious mvohenient of the floor of the 
left maxillary, and possible invohcniait of 
the right 

Because the patient had suffered from 
asthma wherever she had lived and what- 
ever she did, because diets had been tried 
and sensitization tests run by others, and 
because the onset of the asthma so closely 
followed devitalization of teeth tw'cnty years 
ago, and because of such definite evidence 
of dento-alveolar and sinus disease on the 
left side, an alveolectoinj' wuth rcmo\al of 
the dento-alveolar disease and a Caldwcll-Luc 
operation w'ere done on the left side Feb 12, 
1930 On account of the critical condition of 
the patient no work was done on the right 
Twenty-four hours after the operation the 
patient had her last hypodermic of epine- 
phrin for that attack w'hich had lasted un- 
abated for six months 

The patient is reported (March 20, 1932) 
as being relatively free from asthma although 
there has been some wheezing and shortness 
of breath on exertion 

Comment The past two years have 
been relatively comfortable for this pa- 
tient Contrary to advice the patient 
did not return to us for mouth work 
on the opposite side, but merely had 
the teeth extracted This patient illus- 
tiates the important relationship of 
dento-alveolar disease to chionic sinu- 
sitis and to asthma via the sinuses 

Case No IV H M , farmer, aged 70, 
came under observation June 23, 1930 There 
was nothing of significance in the past or 
family history He stated that he had been 
quite well until three or four years ago when 
he noticed severe spells of coughing and 
shortness of breath associated with choking 
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spells nocturnal in type Dunnff these times 
he had to be propped up in bed, for whenever 
he lay doivn he began to cough and choke 
He said he had never had asthma and tliat he 
felt pretty u ell in the daytime but his nights 
were bad and dyspnea had been present on 
slightest exertion There were no other 
sjonptoms of significance 
Examination showed a poorly nourished, 
elderly man, slightly cjanotic who choked up 
and coughed when he lay dowm The follow- 
ing significant things were noted on the gen- 
eral examination marked dento-alveolar in- 
fection, a moderately enlarged heart, pulse, 
72, systolic blood pressure, 112, diastolic, 
82, a systolic blow heard all oier the pre- 
cordium, musical in character and well trans- 
mitted to the axilla There w'as no obvious 
evidence of heart failure 
Films showed verv extensive aheolar dis- 
ease with clouding of both maxillar}' sinuses, 
the latter corroborated bj lipiodol filling de- 
fects An electro-cardiogram show'cd low' 
amplitude Q-R-S in all leads, conduction 
time normal, T-w’ave upright throughout 
Diagnosis Extensive dento-alveolar dis- 
ease, chronic hiperplastic sinusitis, asthma 
(^) , chronic mjocardial insufficiency 
Under obsenation in the hospital the at- 
tacks of dyspnea w’ere largely at night and 
partook of the type of cardiac asthma The 
urine examination was negative Hemo- 
globin, 9 7 gms (56 per cent) , red cells. 
3,590,000, whites 15,000, 50 per cent pol>- 
morphonuclears The Wasscrmaiin test was 
negatn e 

Double aheolectomi with exenteration of 
both maxillarj sinuses produced a remark- 
able change in the patients s\*mptomatolog} 
Patient is reported (March 28, 1931) b> 
his local phisician as icn actne and rcason- 
ablj well for a septuagenarnn 
Ca^c Xo r V H . atre 16, consulted us 
on Tan \ 1930, for heart trouble There 
was iiotliiiig of significance in the famiU or 
in the past histora except tonsilloctomi and 
adciioidcctonn which were pcriormtd mx 
jears ago for repeated attack* oi ton*ilhti* 
there has been more or k*- coii'-tant catarrhal 
trouble for a cars he In* been <uhKCt to 
colds which haac kept him out of *cl o^.l 
for aaceks at a time 

Two a ears ago the r-Hicnt had an opr' 


respiratora infection aaith bronchitis which 
“left his heart aaeak” Eaer since that time 
he has been troubled w ith rapid heart action 
and palpitation If he oacr-exerciscs his 
heart beats fast and he has a feeling of “be- 
ing all in" He gets short of breath on going 
up hill He also has pain and stiffness in 
the back at times Rcccntlj c\er\ time he 
"gets bronchitis” his “heart is bad , and he 
has to sta> in bed for weeks at a time 
The ph 3 sical examination showed a well 
de\ eloped, well nourished lad There was 
a pharj^ngeal hmphangitis and some en- 
largement of tlie posterior cenical glands 
The tonsils were out and there was no evi- 
dence of mouth infection The puke rate 
lying was 88, sitting, 104, standing 120 
After 50 hops the pulse went to 142 One 
minute later it was 122 and file minutes .alter 
tlie 50 hops it was 106 There was no in- 
crease 111 the si^c of the heart .and tin. 
sounds were normal The sjsiolic pre-siirc 
was 135, diastolic 85, temperature 
There was no evidence of hjpcrtlivroidism 
and the basal metabolic rate wa* —8 The 
phjsical examination was otherwise lurativc 
The urine c.\aniination was negative Tne 
blood count was normal and the Wassemnim 
test was negative The elcctrocanliogram 
showed a r.atc of 90, R-wave upright iii ail 
leads, R-wavc slurred m all kad*, l-'v>ve 
slightlv diphasic m leads II and III » 
tachvcardia, cinu* arrhvthinia 
Clinical diagno*!*- Mvocarditi' p'o’u- 
bh having origin in siiiii' infcctmi 
A radiogram in the Water* p '* 11 . ' 
showed a large filling defvet in the fi'-r 
the left tnaxillarv <nin* .and cloi di k. fj' 
left Ulnno.d* graded — ' \ *-11 i -V - 1 '5 

examination *hovvd the <tptu n <V at 1 *) 
the right, con>.'dv.r.aMc hvj '’rt'*^, hv m t’ v 
middle tiiilnnitC'-, vvith *weMM* '”1 la 
of their po*terio' i ji* 

Optratii'M Pilatv.al .i-J.'tc i r 'X* \ 
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Chronic fibrous sinusitis, irreversible with 
little possibility of recovery by other than 
radical measures 

Comment Rapid impiovement fol- 
lowed the operative attack At the end 
of two yeais the patient was well He 
has had only occasional colds and no 
cardiac symptoms The rapid cessation 
of symptoms and the resumption of 
growth and development on the part of 
this boy following the radical removal 
of the sinus infection has been striking 
It is reasonable to assume that we were 
dealing with myocardial damage, eithei 
toxic, or from myocarditis due to ac- 
tual bacterial invasion of the heart 
muscle, and that the focus was in the 
sinuses 

Case No VI F R H , farmer, aged 51, 
consulted us Jan 23, 1930, because of “fag” 
The patient had enjoyed good health until 
three years prior when he began to have at- 
tacks characterized by weakness, loss of 
appetite, soreness across lower abdomen, 
slight fever, a yellow sallow color anl un- 
accountable sweating During these attacks, 
which were often precipitated by changes in 
weather, he ached all over and there was 
some chilling There has been no nausea, 
vomiting, excessive gas or constipation, nor 
mucus in the stools These attacks have 
been growing in frequency and have been 
gradually incapacitating him There was no 
history of tonsillitis or repeated upper re- 
spiratory infections The past and family 
histones were of no importance and there 
was little history of catarrh 
The patient was a well developed, middle 
aged man, with a dirty, sallow, subicteric 
hue He seemed exhausted His skin was 
wet The tonsils were adherent, the an- 
terior pillars red, and pus could be ex- 
pressed from the left one There was no 
particular enlargement of the submaxillary 
glands There was a lateral pharjmgeal 
bmphangitis, especially on the left, but no 
enlargement of the posterior cervical 
Ij-mpliatic glands or of the thyroid The 


examinations of the hc.irt, lungs, abdomen, 
rectum and ncr\ous system were negative. 

A Waters plate showed the right maxillary 
sinus fairly clear, left clouded (graded -{-3), 
frontals and ethinoids apparently negative A 
rhmological examination showed mucopuru- 
lent secretion in the left narcs and swelling 
of the left middle turbinate Films of the teeth 
showed dcnto-al\ colar disease and an un- 
erupted molar on the right side, residual 
pathology and a partly erupted molar on. the 
left, and probable invohement of the floor 
of both maxillarj sinuses, espcciallj left 
Diagnosis Focal infection wuth two 
obvious foci, tonsils and dcnto-alveolar dis- 
ease with a left chronic hj perplastic maxil- 
lary sinusitis secondary to periapical disease. 

The tonsils w'ere removed, Jan 7, 1930 
No improvement followed Bilateral alveo- 
lectomy with resection of poljpoid masses 
from floor of left maxillarj sinus w'as done 
on Feb 20, 1930 The mucosa of the right 
maxillary sinus appeared approximately 
normal and was not resected An x-ray film 
in the Waters position show'ed a normal left 
maxillary sinus shadow on April 9, 1930 
During the early summer the patient felt 
some better but his improvement was not 
satisfactory There W’as a return, however, 
of the old trouble with loss of w^eight, 
sweating, and increased fatigability in Sep- 
tember, 1930 In December, 1930, he had a 
severe attack with headache, aching all over 
and fever up to 101° Recently he has had 
a cough There has been no pain in head, 
but patient feels as if he w»ere “taking cold” 
with chilling at night, there has been a 
great deal of nasal discharge 
Rhmological examination (Jan 7, 1931) 
showed very definite evidences of sinusitis 
A Waters’ plate showed the right antrum 
with opacity graded -fl , left, +2 Lipiodol 
showed considerable thickening of mucosa of 
right maxillary sinus and a marked filling 
defect of the left Stereoscopic plates of the 
chest revealed nothing but the pti loronchial 
infiltration usually associated with a chronic 
sinusitis Intravenous cholecystography 
showed a normally functioning gallbladder 
Diagnosis Chronic hyperplastic sinusitis 
of both sides, recurrent on left On Jan 
14, 1931, bilateral Caldwell-L,uc operations 
with en mas^e removal of mucosae of both 
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maxillary sinuses were done The left 
maxillary sinus was half filled \nth thick- 
ened mucous membrane with pol}'poid hj'per- 
plasia A pocket of pus was found m the 
mucous membrane in the anterior-inferior 
portion The right antrum showed the same 
type of membrane as the left but \\ith pus 
filling the entire cavitj 

The patient reported well on March 23, 
1931 

Comment This patient presented 
an obscure diagnostic problem, infec- 
tious in origin After removal of the 
tonsils without improvement, bilateral 
alveolectomy with removal of polypoid 
masses from the left maxillary brought 
some improvement with a normal left 
maxillary sinus shadow Recurrence 
of the chronic hyperplastic sinusitis 
with polypoid masses iii the left and 
with suppuration on the right necessi- 
tated radical procedures A satisfac- 
tory recovery followed exenteration of 
both maxillary sinuses 

Ca<!c No VII M C , i\idow, age 46, con- 
sulted us on June 19, 1930 There was noth- 
ing of significance in the past or familj 
histones 

Present Illness The patient had cnjo\cd 
excellent health until December, 1928, when 
she had influenza and was m bed fi^e dajs 
Her nose was stopped up, she had fc\cr and 
severe headache She had had some catarrhal 
trouble prcMouslj but it became much worse 
afterwards Since tlicn she has ne\cr been 
well A tonsillectomy was performed, and 
three abscessed teeth were rcmo%ed in Juh, 
1929 The onlj result was a rapid increase 
in her weakness In September, 1929, she 
was taken with terrific pains m the stomach 
and bowels, and was unable to sleep or cat 
for which she was hospitalircd Since then 
there ha\c been more or less abdoiniinl dis- 
tress and insomnia She has Ind night 
sweats She has been constipatcil and forced 
to t.akc almost daih cathartic'- Her chief 
complaints were CNtrcmc weakness pain and 
distress in the alxlomcn, licadaclie, c^pec 'll!' 
on the right side, with a stii-afon of pre- 


sure and a feeling of fullness and ringing in 
the ears She has been hospitalized three 
times since the onset of her trouble under- 
going a rest cure and treatment of 12 weeks* 
duration for mucous colitis 

The physical examination showed a poorlj 
nourished, tired appearing woman with a 
w’oe-begone, neurasthenic facies The abdo- 
men was diffuselj tender with sbarph 
localized tenderness without rlg^dlt^ in the 
right lower quadrant Otherwise the plnsi- 
cal examination rc\ealcd little of importmce 
The urine examination was negatne The 
blood count was — hemoglobin, 123 gins 
(Newcomer), red blood cells, 3,980000, 
white cells, 6,400, pol> morphonuclcars, 60 
per cent, mononuclears, 40 per cent The 
blood Wassermann test was negatne The 
gastro-enterological examination was nega- 
tive except that the appendix did not fill 
with barium, the right lower quadrant of the 
abdomen was tender, and the colon was 
spastic A rhinological examination showed 
no evidence of paranasal sums trouble but a 
Waters’ plate reeealcd changes m dcn«it\ 
which were confirmed In lipiodol 

On account of the possibilit\ of a chronic 
appendicitis the patient was lio«pilabrcd for 
obscreation and placcel on a snnxiih-anticon- 
stipation regime for three wccls wnh little 
improeement in the abdominal SMjiptom 
Radical excision of tbc mucosa of both max- 
illare sinuses was performed on hilv 8 1 *^ 30 , 
(figure 9) and was followed in four n on'bs 
be a normal state of health Ilotb a itra 
were practic.alle filled with pnbpi mi tbict - 
ened miicotis membrane nniltipk ab'Ct'S'' 
containing thick ecllow p.n were fo.id *. 
the mucosae 

Ihc patient rciwrted l.crsih wi’I on Sep- 
tember 17, l‘*31 

Comment Tins jntieiit is oj iiit*r- 
cst from seecrnl stnniJj»-*JJ'ts tlj \ 
text hook c.ase' of < mtin*) tsth, m . ,p'\ 
he .issnci.attd v ith •> sj-.u-. nu.-jiof' 
(2) Tapira! mil' oils cn itis .ih h 
dominal pain, spisiic ists’*!, 
m.i\ he* comp' ‘el 'e’ t ' ’ *‘1 o.i 

le'mowil of .a s, it*s u ~x ill * w * , * 
t.3; Use dj-e, . 1 f * t. • •t'- ' ' 
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was made entirely on the clinical rec- 
ord with the help of roentgenograms 
Examinations by two ihinologists with- 
out films brought back a report of “no 
material evidence for paranasal sinus 
pathology” 

Summary 

1 A brief statement of sinusitis as 
a general medical problem hjas been at- 
tempted 

2 Three postulates for a valid 
clinical answer to the question of 
chronic sinusitis as a source of system- 
ic disease may be layed down, viz — 
(1) rigorous diagnostic surveys, (2) 
a technic which accomplishes a bac- 


teiial excision of the infected tissues, 
and (3) statistical studies of senes of 
cases which satisfy the first two postu- 
lates 

3 A coie drill, which should help 
in piomoting routine post-mortem ex- 
amination of the sinuses has been de- 
scribed 

4 Abstiacts from the clinical rec- 
ords of a few illustrative cases, with 
comments, have been presented 

We wish to express our appreciation to 
Drs J B Potts and W A Cassidj, rhinol- 
ogists, and to Drs W L Shearer and R R 
Ralston, oral surgeons, for their helpful co- 
operation in this work 
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The Local and Constitutional Pathology of 
Bronchial Asthma^T 

By Ian G Macdonald, C IM , L M C C , M D , 

Ann Aiboi, Michigan 


G rimm/ m 192s, found but 

thirty cases of bronchial 
asthma with autopsy findings 
and microscopic studies Since that 
time, nine additional cases have been 
recorded by Rackemann- (one), 
Kountz and Alexander® (three), 
Dehner* (two), Steinberg and Figley® 
(two), and Wright® (one) Of this 
total number of thirty-nine cases, care- 
ful studies have shown® that many of 
the cases earlier reported were not true 
bronchial asthma, while in not more 
than twelve cases can death be said to 
have resulted directly from asthmatic 
paroxysms Huber and Koessler," m 
their monograph upon the subject in 
1922, presented only four cases from 
the literature (amongst twenty-one), 
and one of their own series (number 
2), 111 which death resulted from a 
seizure of broncliial asthma The re- 
maining fatal cases are gathered from 
the above authors, Kountz and Alex- 
ander having the largest series of three 
deaths, although Rackemann reports 
having attended five patients m i%hom 
death was apparently due sole!} to an 
asthmatic seizure, but autopsj vas not 
performed 

*From the Department of Patliolocj, Uni- 
\ersit> of Michnrin, Ann Arbor, Miclngan 
tSubinitted for publication Fcbruar% 15, 
1931 


Collected from 3,690 autopsies at the 
Hospital of theUnnersity of Michigan 
since 1896, is the following series of 
eight cases, m five of whicli death can 
be laid to asphjrxia or cardiac failuic 
dunng, or immediately following a 
paroxysm of bronchial asthma 

In this study, attention has been 
paid particularly to the patholog} of 
the individual structural lajers and 
units of the bronchi and peribionchial 
tissue For tw-o reasons no attempt has 
been made to determine absolute meas- 
urements of bronchial wall thickness 
(1) jMany apparent fallacies render 
this procedure of uncert.iin \aluc Tlic 
most important souicc of error is the 
wide lanation in the .actnih oi mdi- 
wdual units of the bronchial cMidainc 
system — mucous epithelium, glitnl". 
blood vessels and caiiillarits I urthcr- 
more, it is eMdcnlly quite imjif'ssibtc 
to obtain a comparable scries of cros. 
sections of bronchi from an> two inm- 
■Mduals, dependent as ihc\ are for “c- 
curac\ upon the distance from li'fircs- 
tions (carlihgc-plaqnc tiiicl: i,'- 

dnidual a.iriattons in si.n'iiK .mo 


the \ar\ing st.Mtcs in wlrrh ’’'c 
«:al submucosal and nnisM 'a- 
nn\ be found pociurTt' m 's • 
ujuvi toclinunl irirf’ct- I 

of these difi-nih'ts. Hu!>- ► - 

Ur ' and httr. K( >i t' * ‘ 
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were able to show quite definitely, by 
painstaking measurements of the 
bronchi of asthmatics and non-asthmat- 
ics, a thickening of the bioiichial walls 
as a whole at certain levels, and of the 
individual layers, in the asthmatic indi- 
vidual The uniformity of results ob- 
tained by these investigators makes 
certain the fact that the bronchial thick- 
ening seen grossly and microscopically, 

IS not only apparent but real For 
present purposes, then, the bronchi are 
divided relatively into those of small, 
intermediate, and large orders, those of 
intermediate size ranging from 2 to 5 
mm in outside diameter They were 
studied with reference to their respec- 
tive layers, recognizing the epithelial 
mucosa (with goblet cells), basement 
membrane (upon which the former 
rests), subepithelial layer, musculature, 
glands, fibrocartilaginous layer, van- 
able lymphoid tissue, and the vascular 
and nerve supply 

It is proposed not only to correlate 
the clinical and pathological findings in 
this series, but to view such results in 
the light of the theories of etiology m 
vogue at the moment In particular, 
the proof for that type of asthma 
known as “bacterial” will be question- 
ed An effort will be made to review 
the anatomic findings in these cases 
with the hope of finding indications of 
some basic factors in the predisposition 
(if such there be) of the individual to 
allergic phenomena in general 

Case Reports 

Case I (Path No A-I-AI) O S , a male 
aged 43 years, was first a patient m the 
Uni\ersity Hospital m April, 1930, and sub- 
sequently returned for further treatment to- 
wards the end of June of that year For 
fi\e 5 ears he had suffered from attacks of 
paroxjsmal d>spnea, increasing in frequency 


and seventy, and accompanied by a cough 
winch at times was productive of a small 
amount of >ellowish sputum The d>spnea 
was inspiratory in tjpc The relief obtained 
from epinephrm was inconstant With the 
periodic lessening of a chronic nasal dis- 
charge would come headaches, and more 
frequent and severe attacks of asthma A 
thirty-pound loss m weight during the pre- 
ceding year and occasional malleolar edema 
were noted 

Clinical and laboratory studies show cd 
evidence of pansinusitis, nasal poljpi, 
slight Icucocytosis, a blood eosinophilia of 
13 per cent, and an inconstant h> pcrtension, 
as well as the classical plijsical signs of 
bronchial asthma Sensitization tests 
showed positive reactions for hemolj'tic and 
nonhemolytic streptococci, and micrococcus 
catarrhalis from stock vaccines Sputum 
culture yielded a hemoljtic streptococcus, 
Streptococcus viudans, and Micrococcus 
catairhahs From these cultures vaccines 
were prepared, with which positive sensitiza- 
tion reactions were shown to a nonhemolytic 
streptococcus and Micrococcus calarrhahs. 

During his stay in the hospital the pa- 
tient was observed in many asthmatic at- 
tacks Some were so severe as to give the 
impression of impending death Such at- 
tacks resisted the administration of epme- 
phrin, atropine, nitroglycerin, morphine, and 
magnesium sulphate, while those of less 
severity responded to the use of epinephrm 
The nasal polypi were removed during April 
In June the autogenous vaccine was given 
for a short time in repeated small injec- 
tions, but during this procedure the attacks 
became so severe that the course had to be 
discontinued On several occasions it had 
been noticed that severe attacks of asthma 
had followed the administration of coal tar 
products On July 1st, one-half hour after 
taking 0 6 gm. of aspirin, the patient suffered 
a severe attack of asthma, in the midst of 
which death occurred, evidently from 
respiratory failure Artificial respiration 
wras of no avail although the heart sounds 
were audible for twenty-five minutes after 
the cessation of respirations 
Autopsy was performed nine hours post 
mortem The body was that of a well de- 
veloped, emaciated white male, 162 cm. in 
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length The thorax was not remarkable on 
external examination Upon remo\al of the 
sternum, the lungs ballooned out into the 
incision in close approximation A marked 
dilatation of the right heart was noted The 
right ventricular w'all measured 8 mm in 
thickness, of which one-fourth w'as com- 
posed of fat The tricuspid valve admitted 
three fingers, and the pulmonar> ralve two 
Both ^ahes appeared normal The left ven- 
tricular W'all measured 20 mm in thickness 
The mitral and aortic valve orifices were of 
normal size The mitral valve, near the at- 
tachment of the chordae tendmeae, presented 
indurated, nodular thickenings, and adjacent 
endocardial sclerosis No gross areas of 
fibrosis were noted The heart as a whole 
measured 14 by 10 bj' 5 cm , and w eighed 
280 gms The left lung measured 25 b> 17 
by 7 cm , and weighed 300 gms , w’hile the 
right lung was 23 by 19 bj 8 cm , and 
w'eighed 310 gms 

The lungs were extremelj voluminous 
Both apices presented rather firm adhesions 
The lungs w’cre fully air-containing through- 
out, of uniform spongy consistency Thej 
cut w'lth markedly increased resistance 
Both parietal and cut section surfaces were 
mottled slate gray in color, with some red- 
dish coloration in both lower lobes posterior- 
ly The large bronchi gaped W'ldely, w’lth 
evident thickening of their walls The 
smaller bronchi contained mucous plugs re- 
sembling tenacious jellj, and adherent m 
many places to the bronchial walls The 
trachea and mam bronchi showed redness 
and sw'elhng of the mucosa, with slight 
amounts of mucinous exudate 

Further gross examination rescaled no 
notable findings Blood culture at autopss 
gave a growth of B pyoc\aiictis and B colt 
The Kahn procedures, both diagnostic and 
presumptne, were negatisc. 

Microscopic Exoimiiatiati Localized 
thickenings of the Icptomeninges were noted 
wath one area of actisc mfiltntioii Most 
notable in the heart was a patclis fibrosis of 
the mjocardium, with atroplu and Inpcr- 
troph> of the heart muscle Tiidocardnl 
sclerosis of long standing, and advanced 
atherosclerosis of the coronaries were ad- 
ditional features Small latent sxphihtic 
lesions were present in the aorf'* 


In general, the lungs showed a well 
marked emphjsema, with numerous small 
patches of fibrosis Areas of chronic pa«si\e 
congestion were noted The terminal 
bronchioles and smaller bronchi were dilated 
and some of them contained plugs of lamin- 
ated mucus Even the small bronchioles 
show ed a hj almization of the basement mem- 
brane The changes in the bronchi of in- 
termediate size, however, were more marked 
A majontj of these showed laminated and 
stratified mucus filling the lumiin and con- 
stituting Curschmann’s spirals The Itimina 
were somewhat dilated, and showed ircgiicnt 
small saccular extensions, some of which 
were produced bj the widening of the mouths 
of mucous glands The bronchi of this order 
also showed marked cellular infiltration of 
the wall which was charactcrisiicalh eosino- 
philic and which in inaiix areas penaded 
the muscle There was onh a moderate 
degree of In pertrophj of the muscular laser 
m the bronchi, but a \en distmcth Inalim. 
basement membrane The 1 irgc bro ichi 
showed changes practicalh of the <amt 
character as those of intcrmciiiatc size. 'J he 
h> aline basement membrane was wide and 
prominent The eosinophilic infiltratio.i ex- 
tended to the cartilages, and in some in- 
stances occurred m the conncctnc ti-'in. pi 
the parcnclnmal side of the cirtilam. plate- 
There was a chronic bronchitis 

The bronchial nodes showed hmph'iid 
Inpcrplasia with hmphoid exhaustion 'Ibe 
thjroid gland was dcficant in codo’d wi*h 
microscopic evidcnci. of Gr.a\is' co'-stm.- 
tion In accord with the persistent in per- 
plastic tlnmu- the adrenals wc-e Injwp’astjc 
and all hinpli nodes Inpcrplastic wath ex- 
h.anstion of tin. pi.rmm.il cxii’crs In toe 
pancreas were seen areas of m’er-t i*al ju i- 
crcatiti' Atrophic rastror l*erf>cidM« ibi- 
fiisc toxic fattv infiltrat i.n of it e me-. 1 
.an carl} artcriosclcro" c ri-j ’.r.tpal'. 'i c 
the onlv .additionl * ft 1 

Case Suminan A Jv.tar o’d iivb 
wlio had “Iwcttml a-'h.na to- },\< 
aenrs ireatcd a\iii* "iittc.,! -. f 
cincs. lKC,anie ; n.T.i wo'-o ti’d'* 
their «<i' tint th'-\ hid 1'^ i '* -CO*,!"' 
uid \!-i'i'l hi '»>' n - ^ . h ' 
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sensitive to coal-tar pioducts, he died 
in a paroxysm of asthma following the 
ingestion of a therapeutic dose of 
aspirin The significant local patho- 
logical findings were (1) Hyahniza- 
tion of a thickened basement mem- 
brane throughout; (2) most marked 
pathology m the bronchi of mtenmedi- 
ate size, (3) occlusion of lumina by 
exudate, (4) eosinophilic infiltration, 
(5) sacculations of the bronchi, (6) 
moderate hypertrophy of the muscular 
layer 


Case II (Path No A-38-AI) S T, 
75 years of age, was admitted to the De- 
partment of Internal Medicine in the Uni- 
versity Hospital on September 3, 1930, and 
expired less than 36 hours thereafter In 
the short history obtained, all details typical 
of attacks of bronchial asthma were related 
These had their origin, evidently, eight years 
previously when working m a munition 
factory There he inhaled large amounts oi 
acid fumes, and soon began to suffer from 
asthmatic attacks Latterly, suffering from 
constant orthopnea and dyspnea, with fre- 
quent daily paroxysms of asthma, he was 
admitted as an emergency after a tiring 
journey from his home in a distant part of 
the state During the short time he was 
under observation, he passed from ons 
asthmatic attack into another A few hours 
after admission, his temperature was 102° 
with a leucocytosis of 27,000 Signs m the 
chest were obscured by the intense asthma 
present Twenty-four hours after admis- 
sion, the patient became cyanosed, with 
marked tachypnea, and shortly thereafter 
lapsed into coma In spite of appropriate 
measures, he died a few hours later 
Autopsy was performed 16 hours posi 
mortem The body was that of an asthenic 
white male, 183 cm m length Malleolar 
edema was present The thorax was flal 
but symmetrical, the costal angle greater 
than a right ungfe Both pkuLl L'tt" 
contained about 25 c r nf r-u 
fluid Tlaor« r colorless 

orlf ^ adhesions, posteri- 

lung bordara „ara 1 ,/ ^h 


tenor mediastinum The cardiac apex was 
found to be at the sixth nb m the anterior 
axillary line Thymic tissue could not be 
seen The heart measured 15 by 12 bi 7 cm , 
weighed 375 gins, and appeared globular in 
shape, with the apex formed mainly by the 
left ventricle Tlie left ventricular wall 
measured 2J4 cm in thickness, without gross 
evidence of fibrosis Both mitral and aortic 
valve orifices were of normal size, with the 
mitral cusps showing a slight sclerosis The 
right ventricular wall averaged 6 mm in 
thickness, one-sixth of wdiich was fat The 
ventricle was dilated, the musculature re- 
laxed and flabby There was slight relative 
insufficiency of the tricuspid and pulmonary 
valves 

The left lung measured 27 by 17 by 7 cm , 
and weighed 600 gms The organ w’as 
markedly emphysematous The lower lobe 
presented a sharply circumscribed area of 
bronchopneumonia Throughout, the bronchi 
showed many mucous plugs blocking the 
lumina, and the bronchial walls showed very 
marked thickening The right lung, weigh- 
ing 820 gms , measured 26 by 21 by 6 cm , 
and presented essentially the same changes 
as Its neighbor, with a slightly larger area 
of bronchopneumonia in the middle lobe 
Here also the bronchi of intermediate size 
were thickened and filled with mucous plugs 
The bronchial glands were enlarged and an- 
thracotic The spleen presented several 
small, calcareous nodules Some perigastric 
adhesions were noted In the right lobe of 
the thyroid was an adenoma of 15 mm 
diameter 

Midoscopic Bxavimatton A slight myo- 
cardial atrophy and fibrosis, endocardial 
sclerosis and lime salt deposit in the base 
of the valve cusps constituted the lesions in 
the heart In conformity with these changes 

were the aortic atherosclerosis and calcifica- 
tion 

In addition to an acute purulent bronchitis 
with acute fibnno-purulent lobular pneu- 
mcmia, the lungs showed uniform emphysema 
and an acute exacerbation of a chronic pas- 
sive congestion The smaller bronchi were 

^ ^ dilated, and without hypertrophy 

°r ^^spective layers, or hyalinization 
of the basement membrane In both the 
arge and intermediate bronchi, but most 



Pathology of Bronchial Asthma 


257 


evident in those of large caliber, ^\as seen 
h}'pertrophy of the musculature In both of 
the latter classes of bronchi the predomi- 
nant change was a thickening and Inaliniza- 
tion of the basement membrane This \ aried 
in degree, and could not be said to be more 
prominent in one or the other class Filling 
manj' of the larger bronchi were spirallj 
twnsted masses of mucin and fibrin (Cursch- 
mann’s spirals) The bronchial outline was 
rendered irregular and somewhat sacculated 
bj dilatations between the muscle bundles, 
and at manj' points this seemed to ha\e been 
accomplished bj taking advantage of the 
mouths of the mucous glands A marked 
cellular infiltration about both the inter- 
mediate and larger bronchi included numer- 
ous eosinophiles The pulmonary arteries 
presented a w'ell marked proliferation of the 
intima, writhout hj aline change There was 
a chronic adhesive pleuritis In the bronchi- 
al nodes w'cre seen, in addition to anthra- 


cosis, numbers of rather recent cpithchoid 
tubercles, w itlioiit caseation 1 he trachea al- 
so presented a marked Inalinc change in a 
thickened basement membrane under wlvch 
were infiltrating large numbers of co^ino- 
philcs There was, m addition an actnc 
chronic purulent tracheitis 

A proliferating adenoma of the tlnroid 
was accompanied b} atrophi and increased 
stroma of the gland, w ith cilcification oi the 
thjroid arteries In the spleen were sc\cral 
encapsulated calcareous tubercle' On the 
inferior surface of the Incr the cap'ulc was 
thickened, and there was a proliferation oi 
the small bile ducts m the capsule, with 
brown atroph} of the parcnclntna 

Case Smnmart The asthmatic con- 
dttion in this case apparent!) liatl its 
origin 111 exposure to acid fumes and 
lasted eight }ears m a man aged 75 at 



Fu 1 


Case 11 Wall of hree bro .chf' V ith t. ’ bn' 
Hvalirie thickcmni: of ba't.rc.u i c ..-.t- . 


luilcmis gland ra-i'ue' bUwcca nu>clc h'lrulcs 
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death The teiminal condition was 
that of extreme exhaustion bi ought on 
by repeated, successive seizures, on 
which was superimposed an acute fibri- 
nopurulent lobular pneumonia The 
significant findings were (1) Hyahm- 
zation of a thickened basement mem- 
brane, (2) muscular hypertrophy most 
marked in the larger bionchi , (3) sac- 
culations of the bronchi , (4) occlusion 
of many bronchi by exudate, (5) 
eosinophilic infiltration, and (6) mu- 
cous glands fairly prominent 


Casein Z H (Path No A-122-AH), 
a male of S3 years of age, machinist, claimed 
that until eight months before his admission 
to the University Hospital in October, 1929, 
he had been without cardiorespiratory or 
other symptoms of ill-health Following an 
attack of influenza in the spring of 1929, 
periodic seizures of bronchial asthma ap- 
peared, usually nocturnal So rapidly prog- 
ressive had been the course of the illness, 
with frequent seizures, constant dyspnea, 


anorexia, emaciation, asthenia, and profouw 
general depression that in three months 
time he had ceased to work and became 
semi-invalid Admitted after two weeks o 
almost constant dyspnea and productiv 
cough. It was found necessary to administe 
adrenalin or ephedrin every three hours fo 
the control of the constantly recurring par 
oxysms In spite of such medication an 
the addition of morphia, the asthmatic al 
tacks became more severe, and three day 
after admission death occurred during 
particularly severe paroxysm, the patier 
having passed through six attacks during th 
previous twelve hours Laboratory studic 
showed seven per cent blood eosinophilia an 
many eosinophiles in the sputum 
Autopsy The lungs were extremel 
voluminous, ballooning outwards when th 
sternum was removed Only a few apia 
adhesions were present on the right sid. 
There were no areas of consolidation or ir 
farction, and no evidence of a purulent prc 

iMany of the bronchi contained plugs o 
mucoid, gelatinous material Grossly, thei 


was no notable bronchial wall thickening 
The lungs weighed 410 and 460 gms The 
thymus persisted as two well-defined lobes, 
each one of which measured 8 by by 1 
cm The heart measured 14 b\ 9 by 7 cm , 
and w eighed 335 gms The right v cntricular 
w'all, entirely muscular, measured 1 cm m 
thiclaicss, with verj marked right cardiac 
dilatation 


Microscopic BAamtmlion In the heait 
there was a marked fatty change, subepi- 
cardial fatty infiltration, and subendocardial 
degenerative fattj infiltration. The hypo- 
plastic heart muscle show’ed a well marked 
brown atrophj , and there was an endocardial 
sclerosis of slight degree Except for the 
chronic passne congestion, emphysema, and 
numerous heart lesion cells, all the findings 
111 the lungs centered about tlie bronchi The 
terminal bronchioles w'cre moderately dilat- 
ed In the bronchi of all degrees, but most 
marked in those of intermediate size, stood 
out a marked hj aline thickening of the base- 
ment membrane There was, how'cver, onij 
a slight hypertrophy of the bronchial mus- 
culature, most evident in the bronchi of in- 
termediate size The eosinophilia was not- 
able, infiltrating the bronchial muscle to 


some extent, but most striking m the 
bronchial lymph nodes The medium sized, 
and a few of the larger, bronchi showed 
sacculations, some of w'hich were quite 
deep, each extending through an hiatus in 
the musculature, but with the thickened 
basement membrane always intact Many of 
the sacculations had their origin at the 
mouths of the mucous glands, which were 
quite prominent In some areas in the cartil- 
age there was slight eosinophilic infiltration, 
but no destruction In many small bronchi 
there were plugs of fibrin and desquamated 
epithelium, while many of the medium-sized 
bronchi contained Curschmann’s spirals An 
acute fibrinopurulent bronchitis was noted 

“1 hwrptebc 


Case Summary An asthma of sud- 
dra onset such as this, occurring in a 
50-year-old man, and following in- 
fluenza. may be accepted as “bacterial” 
m origin After only eight months’ 



Pathology of Bronchial Asthma 


259 


duration m which the disease fairly 
overwhelmed him, death occurred m 
an attack at the end of three days 
spent in the hospital, during which time 
he had been almost continuously in 
asthmatic orthopnea The significant 
pathologic findings were (1) Marked 
hyaline thickening of the basement 
membrane, (2) slight hypertrophy of 
the bronchial musculature , (3) marked 
eosinophiha, seen also in the bronchial 
lymph nodes, (4) extensive saccula- 
tions, (5) partial occlusion of many 
lumma by exudate, (6) prominent 
mucous glands 

Case IV L B (Path No A-306-AG), 
a S8-year-old farmer, was under obser\ation 
in the medical ser\'ice of the University Hos- 
pital from May 21, 1929, until his death on 
June 12 of tliat year His chief complaint 
^\as of vague gastric distress, and secondar- 
ily of asthmatic attacks, chiefly nocturnal, 
for two years Physical signs in the chest 
were ty pical of bronchial asthma The blood 
eosinophiha was 12 per cent Sensitization 
tests were not done Evidence of upper res- 
piratory infection, or of accessory na<5al sinu- 
sitis, was lacking During his stav in the 
hospital the patient had almost niglith sev ere 
asthmatic parowsms, which but infrequently 
responded to ephcdrin and adremlm On 
tlie day of his death he developed a severe 
asthmatic attack, which resisted the most 
heroic measures of medication, and he died 
after practically two hours’ coiitimioiis 
asthmatic dvspnca 

Autopsy was performed three hours attcr 
death On each side the diaphracm was at 
the level of the sixth rib The hiiigs v\erc 
voluminous The thvinus was well rcpic- 
sented bv fattv rcnnins The he irt measured 
11 b\ 10 bv 4 cm and wciphtd 2S0 pnis^ 
with a left ventricular wall (InckiKss of 1 2 
cm The right heart mode rate!' dilated 
showed sulicpicardial i ittv mfiltraiK'U Tie 
lungs had a combined weight oi (/'O gm- 
and presented a striking empbv sem t The 
tliickencd bronchi stood out irom the eiit 
suriace with edivunis narrowing ni ■! eir 


lumma Apart from congestion no other 
changes were noted except for a moderate, 
generalized atherosclerosis A culture iroin 
the heart’s blood showed no growth 

Mtcroscoj^ic Examtmtwn The atrophic 
myocardium showed degenerative fatty in- 
filtration, and there was marked subepicardial 
fatty change The most marked features in 
the lungs were the extreme cmphvsema and 
the narrowing of the medium-sized bronchi 
This latter was accomplished bv infolding 
of the mucosa m irregular fashion, creating 
longitudinal rugae of varying heights The 
mucosa, always intact, was thick, and be- 
neath It there was a markedly thickcntd, 
hyahnized basement membrane present in 
bronchi of all orders The intermediate 
bronchi showed lurther a thick, cellular 
subcpithchal layer with but a slight eosino- 
philic infiltration The musculature was 
markedly hypertrophic, but in an imgiilar 
fashion, interrupted at many points The 
mucous glands were not prominent At no 
point was there am m irked eosinophiha A 
few of the large bronchi co.itamcd graiiiilar 
mucinous material in small amounts with 
desquamated cpithihuni Chronic jinnili.it 
bronchitis and chronic passive ci’iicistu n 
were the onlv other findings of note m tl c 
lungs 

Case Sunim.arv Xo ( v nk nco emit 
adduced in this case as m the ttndom 
of the coiulition Sinsiti? 'tnut ti '‘s 
were luit catntd out hut ut'ii'> <it tin 
findings chniral oi n 'ihologtrsl .inii- 
caie a focus nf hictcii.d uiA.'i<i,> In 
spite of the .'iqo ol tht ju’.t.it '”?«1 < 

slioit diiMtion thix cp-e tan 1 ' 

atiiihutei! to .-’ll allin^ir f-tt' , 1’ < 

follovvini: au | ! 

findiim" 1 1 1 t’T.. ( St. • ( < •* n 

luni-si/td hr.*., rill I’l '*< ‘ - 

thicki’Uil hv-'In ( <1 1 u't ' 
br.MU , I vV j T 1 . ‘ ft h i I ! t ' 1 ' 

i>riti.thni lUU'iul-.'urt 5i ' ’ - 

hil.ir t XI. 1 iti .11 ;! I i’.’ . • ' ‘ ' t 
tf»si v>(>!ii)i i ((>) 'I s'"i < >' 
tp’'hth ! Ii.tr 
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Case y M C (Path No A-123-AG), 
was a 36-year-ol(i construction foreman who 
gave a definite history of asthmatic attacks 
occurring almost daily from 1914 up to the 
time of admission to the University Hos- 
pital in April, 1928 At this admission 
studies pointed to a “bacterial” bronchial 
asthma, and he was discharged with auto- 
genous vaccines made from the strains of 
B colt and Staphylococcus albus to which he 
had shown positive sensitization tests Read- 
mitted m November, he reported that during 
the vaccine injections, the asthmatic attacks 
had become more frequent and more severe 
The physical signs of bronchial asthma were 
present during both admissions Blood 
eosmophilia was nine per cent There was 
no definite evidence of sinus infection 
Asthmatic paroxysms were frequent and 
severe during the second admission, with 
orthopnea even between the attacks There 
were two to four attacks daily, responding 


generally to the administration of adrenalin 
On the day of deatli the patient passed from 
one paroxjsm to another for six hours 
Autopsy The thorax was emphysematous 
in type The heart measured 13 by 11 by 
6 cm , w'cighed 345 gms , and showed a 
terminal right-sided cardiac dilatation of 
marked degice The lungs showed a wide- 
spread and advanced emphysema wnth an 
area of atelectasis in the left low'er lobe 
The thickened bronchi stood out prominently 
and contained mucoid exudate At the right 
base there was seen one small area of 
bronchopneumonia, not purulent Mediastin- 
al and bronchial nodes w’ere hyperplastic 
Microscopic Bvaminalioii The heart 
showed onl> extensive fatty changes The 
lungs, apart from the bronchi, show'cd 
chronic passive congestion, emphysema, 
patches of dense fibrosis, an old area of 
organizing fibroid pneumonia, and one area 
of recent purulent lobular pneumonia The 
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bronchial pathology was showTi particularh' 
by the bronchi of intermediate size, although 
the terminal bronchioles, in spite of dilata- 
tion, presented a marked hyaline change in 
the basement membrane, and the larger 
bronchi were thickened without the same 
accentuation of the basement membrane 
The bronchi of medium size showed \ary- 
ing changes In manj the mucosa ^\as 
thrown into folds of such height as to cause 
marked narroiving, but always with con- 
tinuity of the well-marked, thickened and 
hyaline basement membrane except where 
pierced by the mouths of the mucous glands , 
others show^ed sacculations of considerable 
depth, and in these the mucous glands were 
distinctly hypertrophic In some areas the 
bronchial lumina were filled with mucoid, 
homogeneous masses not of the Curschmann 
type, and poor in cells The muscular hyper- 
trophy was variable — quite marked m some 
bronchi, and almost negligible m others A 
few small ulcerations of the bronchial mucosa 
were noted The bronchial eosinophiha was 
quite striking, but there was no eosinophiha 
in the bronchial nodes The mam bronchi 
were notable in that they showed a marked 
hyaline change in a thickened basement mem- 
brane which extended also about the mucous 
glands The thjnnus was hjperplastic The 
liver showed healed miliarj tubercles, and 
the gastrointestinal tract a chronic catarrh 
An early arteriosclerotic atrophj of the 
kidney w'as present 

Case Summary This case of 14 
years' standing and said to be bacter- 
ial m origin was aggravated by the at- 
tempts to establish immuiiit} to the 
supposedly offending organisms Death 
occurred as a direct result of repeated 
seizures The findings of interest are 
(1) Thickening and hyaline change of 
the basement membrane, (2) the ^ aid- 
ing changes in the intermediate bron- 
chi , (3) exudate in the bronchial lum- 
ina, mucoid and homogeneous (4) 
small ulcerations of the bronchial 
mucosa, (5) marked hronchnl en-i.io- 
phiha 


Case FI (Path No A-91-AI ) The 
first admission of R B , a 13 jear old girl, 
was to the Pediatric Sen ice of the Unner- 
sit\ Hospital in Fcbruari, 1930 Her chief 
complaint was ‘asthma’ A paternal grand- 
mother had suffered from hai feier. Whoop- 
ingcough and chickenpox were the onK 
events in the patient’s medical histori Since 
early childhood there had occurred frequent 
asthmatic attacks with cough and sputum 
She was quite ill on admission, with marked 
dispnea, musical rales throughout the chest, 
and no consolidation During her stai in 
the hospital, she de\ eloped a lobar pneumonia 
witli subsequent emp\ema, which was drained 
b\ rib resection in April Hasing been dis- 
charged towards the end of Mas, the pa- 
tient was readmitted in September for re- 
currence of the asthmatic attacks During 
this admission the thoracic «inus became 
healed She was obsersed in mans tspical 
asthmatic attacks Scnsitiration tests v ere 
positise for a large number of animal sub- 
stances, food proteins and bacteria 1 he 
attacks of asllinn became more frequent 
and more distressing diirine Octolier with 
an alarming increase in her prcsioi.dj 
marked asthenia On October 18 intra- 
tracheal hpiodol injection was done, radio- 
graphic studs showing shglit cnlarfcinent of 
the right lower bronchi but no defin.fc 
bronchiectasis Follow ing ibc lipiodol rijec- 
tioii the patient complained of tMreii.e n.'’n ( i 
and somited 'cicral limc' She bev" *• 
esanosed with gnadiial diminntioi of pi’^c 
pressure, and respiration cca«cd oi tic Al- 
lowing das about 20 bn rs aitir bj 0''‘>1 1 1 - 
jcction 

.in/opsi Tilt t! oTa\ s as * u i,*ri 1 
showing on the rirbt sfli j cr-n \ S 

b\ cm wcll-licalcd <c-’r o,c- *1 c I’e • 
the clescath rib T’ c ii r : c ii. -c r’c 
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Congestion and edema of the lung paren- 
chyma were noted The small bronchi 
showed moderate dilatation, the larger 
bronchi hypertrophy, and the lumina of the 
latter a tenacious, mucoid exudate The 
right lung was slightly smaller in volume, 18 
by 12 by 8 cm , but weighed 740 gms and 
showed marked edema In the mam bronchus 
was found a tough fibrinous membrane form- 
ing a complete cast extending into the 
bronchi of the second order In the inter- 
mediate bronchi were found many plugs of 
mucoid exudate, while the smaller bronchi 
were dilated In the larynx and trachea the 
mucosa was covered with a mucopurulent 
exudate 

Miaoscopic Bxaminahm Atrophy of the 
heart was apparent, with Zenker’s necrosis, 
fatty degenerative infiltration of the myo- 
cardium and relative increase in stroma 
The aorta was hypoplastic, the pulmonary 
artery, slightly atheromatous In general, 
the lungs showed chronic passive congestion 
with an acute exacerbation and edema 
Curschmann’s spirals were present in many 
of the bronchi The bronchi of intermediate 
size showed the most marked thickening of 
the bronchial wall, especially muscular hyper- 
trophy with eosinophilic infiltration Hy- 
aline thickening of the basement membrane 
in the bronchi of all sizes, even those of less 
than 1 mm outside dip.meter, was marked 
The large bronchi were without the same 


ture that her death was due to an al- 
leigic leaction to Hpiodol Of note in 
the pathologic findings are* (1) A 
marked hyaline thickening of the base- 
ment membiane comparable to that 
found in the preceding cases; (2) dis- 
tinct muscular hypertiophy in the 
bronchi of medium size; (3) distinct 
eosinophilic infiltration of the bronchial 
walls and of the lymphnodes , (4) hy- 
perplasia of the mucous glands 

Case VII S K (Path No A-343-AH), 
a white male of 56 jears of age was first 
admitted to the University Hospital on April 
25, 1930 His chief complaint ^\as ‘asthma’, 
which was of three years' standing, and the 
onset of which he attributed to the forced 
inhalation of fumes from the spraying of 
lacquer paint in the factory where he \vas 
working With the asthma there occurred 
swelling of the face and feet, palpitation, 
and two months later, hay fever, which was 
shown by sensitization tests to be due to 
ragweed Two sinus operations were fol- 
lowed by pneumonia \\hich confined him to 
bed for 14 weeks A course of ‘injections’ 
was given with no benefit The hay fever 
recurred each summer , the asthma, palpita- 
tion and edema became worse as time went 
on, and there were frequent attacks of ab- 


degree of thickening presented by those of 
medium size Superimposed on these changes 
was an acute purulent bronchitis and a hyper- 
plasia of the mucous glands Both in the 
bronchial lumina and throughout the lung 
were numerous oil droplets which had not 
gi\en rise to any reaction The bronchial 
nodes were infiltrated with eosinophiles 
Except for hypoplasia of the adrenals 
equivalent to that of the aorta, there w'ere 
no other notable findings 

Case Summary This child had suf- 
fered from asthmatic attacks for many 
years and it should be noted that sensi- 
tization tests, carefully carried out, in- 
dicated that she \vas hypersensitive to 
several types of allergens In conform- 
ity with this, it is a reasonable conjec- 


dominal colic In the family history, the 
mother had had asthma, while other immedi- 
ate relatives had suffered from rheumatic 
conditions, tuberculosis, and cancer When 
admitted the patient was extremely weak, in 
an asthmatic (cardiac^) condition, but dur- 
ing his stay in the hospital he suffered many 
typical asthmatic paroxysms The blood 
eosmophilia was six per cent Acute ab- 
dominal pain was a frequent complaint, for 
which no cause was determined A rapidly 
developing pneumonia in the right lower 
lobe caused death on May 8, 1930 

Autopsy The body was dolichomorphic in 
type, with evidence of recent loss of weight 
and the appearance of premature senility. 
The lungs were voluminous, filling the an- 
terior mediastinum, and the cardiac apex 
was at the level of the fifth rib, inside the 
midclavicular line The heart, except for 
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some atherosclerosis of the aortic cusps, and 
terminal right-sided cardiac failure, ^vas not 
remarkable The lungs together weighed 
1260 gms , the right lower lobe showing 
practically complete consolidation The left 
lung, extremely voluminous, presented 
marked thickening of the bronchial walls, 
which projected above the cut surface of the 
organ Splenic, hepatic, mesenteric and 
peritoneal tubercles of varying ages were 
found 

Microscopic Biatmuafton The heart, in 
addition to subepicardial fatty change, showed 
marked endocardial sclerosis and fibrosis ex- 
tending into the myocardium The coronaries 
were markedly sclerotic, without obliteration 
Extensive areas of croupous pneumonia m 
the right lower lobe showed partial organiza- 
tion of the fibrinous plugs in many aheolt 
The emphysema was patchy and there was 
an acute exacerbation of a chronic passive 


congestion All of the bronchi showed the 
changes characteristic of broncliial asthma 
The medium-sized bronchi in particular had 
a 113 aline basement membrane of unusual 
thickness Most of the bronchi were filled 
with a tough mucin There was an irrepuhr 
folding of the mucosa of each of the bronchi 
as well as man} sacculations which not in- 
frequentl} passed entire!} through the 
musculature at the mouths of the mucous 
glands The broncliial musculature w as a cr} 
h} pertrophic, and in a remarkabU uniform 
fashion The eosinophilic infiltration was 
less marked than that seen in the other cases 
with the same degree of alteration of the 
mucosa, and there were no co«inophiIcs in 
the bronchial nodes Acute purulent bron- 
chitis and areas of bronchopneumonia com- 
pleted the ptilmonara patholog} In the 
bronchial nodes were encapsulated, caccatnig 
tubercles Generalized atherosclerosis ar- 
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teriosclerotic nephropathy, and fibroid 
atrophy of the testes were noteworthy find- 
ings 

Case Summary This case resembles 
number 11 of the senes m that the on- 
set of the asthma was attributed to 
the inhalation of chemical fumes, with 
the subsequent establishment of a diag- 
nosis of hay fever on a protein-allergic 
basis occurring at intervals, concom- 
itantly with the asthma As a further 
contribution towards possible etiology 
IS the record of two (evidently) radi- 
cal sinus operations Further should 
be noted the 19 weeks’ illness with 
‘pneumonia’ and the absence of bene- 
fit from ‘injections’ Pathological fea- 
tures of interest are (1) An unusual- 
ly thick, hyaline basement membrane , 
(2) the presence of mucosal foldings, 
as well as many sacculations , (3) 
marked uniform hypertrophy of the 
bronchial musculature, (4) slight de- 
gree of eosinophilia , (5) mucinous 
exudate in the bronchi, (6) hyper- 
plasia of the mucous glands 

Case VIII S A (Path No A-142-AG), 
a S8-year-old white female admitted to the 
Gynecology service of the University Hos- 
pital in 1927 for vaginal bleeding, had suf- 
fered from asthma since the age of 13 She 
had had pneumonia at least four times The 
asthmatic attacks had increased in frequency 
in the preceding few years In 1928, fol- 
lowing irradiation for a pelvic neoplasm at 
intervals during the year, she returned to 
the hospital critically ill and died in a few 
hours 

Autopsy There was a remarkable facial 
hypertrichosis, although the body hair was 
normal in distribution and amount Lung 
borders were 2 cm apart m the anterior 
mediastinum Areas of lymphoid tissue 
Mere apparent in the thymic fat The heart 
presented a distinct relative right-sided pre- 
ponderance (right ventricular wall, 11 mm 
thick, left, 17 mm), and a terminal right- 


sided failure The lungs showed purulent 
broiichopneutnonia There tvas an apparent 
increase of fibrous tissue along the bronchial 
tree and many of the bronchi were dilated 
There were adenomas m the thyroid gland 
In the body of the uterus there was a slough- 
ing, neoplastic mass with much scar tissue 
adjacent to it 

Miooscopic E\amtna{w)i Diffuse fatty 
change and endocardial sclerosis were seen 
in the heart with slight localized fibrosis of 
the myocardium The lungs showed an acute 
purulent bronchitis wuth acute purulent 
bronchopneumonia In areas there was a 
marked hypertrophy of the bronchial epithe- 
lium, amounting in places to a metaplasia to 
a stratified type Quite as prominent as this 
was the almost universallj thickened and 
markedly hyalinized basement membrane 
The bronchial lumina varied widely in con- 
figuration — some quite regular, others pre- 
senting extensive sacculations, often through 
the musculature, but ahvaj's with continuity 
of the basement membrane The sub- 
epithelial layer w'as moderately thickened 
All the bronchial lumina were widened The 
muscular layer was distinctly hj'pertrophic 
In none of the bronchi, or any of the lymph 
nodes, was there any degree of eosinophilia 
The greater part of the body of the uterus 
was replaced by a peritheliomatous angio- 
sarcoma, probably arising m a leiomyoma 

Case Summary The interest in this 
case lies in the duration of the disease 
— 45 years The age of onset and the 
absence of foci of infection would in- 
dicate that this case did not belong to 
the class of bacterial asthmas In view 
of the long standing pulmonary disease, 
the following are of interest (1) 
Marked hypertrophy of the bronchid 
epithelium, (2) universally thickened 
and markedly hyalinized basement 
membrane, (3) distinct hypertrophy of 
the bronchial musculature, though not 
greater in degree than in some of the 
preceding cases , (4) extensive saccu- 
lations of the bronchi; (5) moderate 
thickening of the subepithelial layer; 
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(6) widemng of all the bronchial lum- 
ina, (7) absence of eosmophiha 

Discussion 

From a clinical ^^e^vpoint in each of 
these eight cases the catena of bron- 
chial asthma were established Five of 
them died from the immediate results 
of asthmatic parox}sms In the last 
three cases the cause of death iras in- 
tercurrent infection or neoplasm, thus 
making possible a contrasting stud} 
w ith those in ^\ hich the asthmatic phe- 
nomena were predominant at death 
The duration of the disease m this se- 
nes of cases vaned from eight months 
to 45 years, the age of the patient from 
13 to 75 years According to the classi- 


fication still emplo}ed clmica'Iy cas^-s 
I III and V Mould be termea ‘hcctcr- 
lal* Mhile cases II IV ?nd VIII pro - 
abh conform to the reg?tiie appcll?- 
tion of one wnter — non-b?ctenaI al- 
lergic astlima In the remainmcr xm o 
cases sensitiz?tion tests and cl.incrJ 
e\idence make it clear that the inumd- 
ua! was not only Inpersensitne to cer- 
tain allergeIl^ but also had foci o* r - 
fection usually accepted as benn: of 
paramount importance in ‘bactcr.'-r 
asthma 

The clinical endence of brv''’cb al 
asthma and its periodic dramatic eri'.- 
with which the older writer'- \nrc 
main!} concenicd arc too well ki-ov’i 
to bear repetition It should Ik.* ri- 
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tenosclerotic nephropathy, and fibroid 
atrophy of the testes were noteworthy find- 
ings 

Case Summary This case resembles 
number II of the series in that the on- 
set of the asthma was attributed to 
the inhalation of chemical fumes, with 
the subsequent establishment of a diag- 
nosis of hay fever on a protein-allergic 
basis occurring at intervals, concom- 
itantly with the asthma As a further 
contribution towards possible etiology 
IS the record of two (evidently) radi- 
cal sinus operations Further should 
be noted the 19 weeks’ illness with 
‘pneumonia’ and the absence of bene- 
fit from ‘injections’ Pathological fea- 
tures of interest are (1) An unusual- 
ly thick, hyaline basement membrane, 
(2) the presence of mucosal foldings, 
as well as many sacculations , (3) 
marked uniform hypertrophy of the 
bronchial musculature, (4) slight de- 
gree of eosinophilia , (5) mucinous 
exudate in the bronchi, (6) hyper- 
plasia of the mucous glands 

Case VIII S A (Path No A-142-AG), 
a 58-year-old white female admitted to the 
Gynecology service of the University Hos- 
pital in 1927 for vaginal bleeding, had suf- 
fered from asthma since the age of 13 She 
had had pneumonia at least four times The 
asthmatic attacks had increased in frequency 
m the preceding few years In 1928, fol- 
lowing irradiation for a pelvic neoplasm at 
intervals during the year, she returned to 
the hospital critically ill and died in a few 
hours 

Aufopsy There was a remarkable facial 
hypertrichosis, although the body hair was 
normal in distribution and amount Lung 
borders were 2 cm apart in the anterior 
mediastinum Areas of lymphoid tissue 
^\erc apparent in the thjmic fat The heart 
presented a distinct relative right-sided pre- 
ponderance (right ventricular wall, 11 mm 
thick, left, 17 mm), and a terminal right- 


sided failure The lungs showed purulent 
bronchopneumonia There was an apparent 
increase of fibrous tissue along the bronchial 
tree and many of the bronchi were dilated 
There were adenomas in the thyroid gland 
In the body of the uterus there was a slough- 
ing, neoplastic mass with much scar tissue 
adjacent to it 

Mictoscopic B ‘lamination Diffuse fatty 
change and endocardial sclerosis were seen 
in the heart with slight localized fibrosis of 
the myocardium The lungs showed an acute 
purulent bronchitis with acute purulent 
bronchopneumonia In areas there was a 
marked hypertrophy of the bronchial epithe- 
lium, amounting in places to a metaplasia to 
a stratified type Quite as prominent as this 
was the almost universally thickened and 
markedly hyalimzed basement membrane 
The bronchial lumina varied widely in con- 
figuration — some quite regular, others pre- 
senting extensive sacculations, often through 
the musculature, but always with continuity 
of the basement membrane The sub- 
epithehal layer was moderately thickened 
All the bronchial lumina were widened The 
muscular layer was distinctly hypertrophic 
In none of the bronchi, or any of tlie lymph 
nodes, was there any degree of eosinophilia 
The greater part of the body of the uterus 
was replaced by a peritheliomatous angio- 
sarcoma, probably arising in a leiomyoma 

Case Summary. The interest in this 
case lies in the duration of the disease 
— 45 years The age of onset and the 
absence of foci of infection would in- 
dicate that this case did not belong to 
the class of bacterial asthmas In view 
of the long standing pulmonary disease, 
the following are of interest (1) 
Marked hypertrophy of the bronchial 
epithelium, (2) universally thickened 
and markedly hyalmized basement 
membrane; (3) distinct hypertrophy of 
the bronchial musculature, though not 
greater in degree than in some of the 
preceding cases; (4) extensive saccu- 
lations of the bronchi; (5) moderate 
thickening of the subepithelial layer. 
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(6) widening of all the bronchial lum- 
ma, ( 7 ) absence of eosinophiha 

Discussion 

From a clinical viewpoint, in each of 
these eight cases the cntena of bron- 
chial asthma were established Five of 
them died from the immediate results 
of asthmatic paroxysms In the last 
three cases the cause of death was in- 
tercurrent infection or neoplasm, thus 
making possible a contiasting study 
with those 111 which the asthmatic phe- 
nomena were predominant at death 
The duration of the disease in this se- 
nes of cases varied from eight montlis 
to 45 years, the age of the patient from 
13 to 75 years According to the classi- 


fication still employed clinically, cases 
I, III, and V would be termed ‘bacter- 
ial', while cases II, IV, and VIII prob- 
ably conform to the negative appella- 
tion of one writer — “non-bacterial al- 
lergic asthma” In the remaining two 
cases sensitization tests and clinical 
evidence make it clear that the individ- 
ual was not only hypersensitive to cer- 
tain allergens but also had foci of in- 
fection usually accepted as being of 
paramount importance in ‘bacterial’ 
asthma 

The clinical evidence of bronchial 
asthma and its periodic dramatic crises 
with which the older u riters were 
mainly concerned are too well knoivn 
to bear repetition It should be re- 
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infiltration Many of the cells in tins infiltration are cosinophiles 
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marked, however, m sui^poit of the 
statement of Huber and Koessler,' that 
the coincidence of blood and sputum 
eosinophiha is pathognomonic of the 
disease, pulmonary distomiasis and hy- 
datid disease alone excepted 

Constitutional Pathology 

In reviewing the gross and micro- 
scopic findings in these cases, one is 
impressed by certain constantly recur- 
ring evidences of constitutional pathol- 
ogy These center about the lymphoid 
apparatus and the chromaffimc and 
vascular tissues Table I (p 272) 
shows the remarkable manner in which 
all these cases conform in essential de- 
tail to the state known as the th)miico- 
lymphatic constitution Many of these 
cases, in spite of the fact that all had 
reached middle age except one child of 
13, showed well-defined thymic remains 
even grossly, while all but one showed 
microscopic evidence of general 13 ml- 
phoid hyperplasia Every case presents 
hypoplasia of the adrenals and of the 
aorta As to physical habitus some of 
these patients were of the asthenic 
dolichomorphic type of the thymico- 
lymphatic constitution while others 
were of the gouty-arthntic habitus 

Local Pathology 

Dealing with the local pathological 
changes, the microscopic features of 
the bronchial and peribronchial tissues 
are of the greatest interest Most con- 
stant are those occurring in the base- 
ment membrane In tins senes, vari- 
able as It is in respect to apparent 
etiology, age of the patients, and dura- 
tion of the disease, the basement mem- 
biane changes are striking in their uni- 
formity These are two in number, 


thickening and hyahnization, as first 
noted by Monckeberg " Which is 
primary cannot be said with ceitainty, 
for both are well marked in the case 
of only eight months’ standing. Al- 
ways marked m the intermediate 
bronchi, these changes may extend into 
the smallest bronchioles, and in certain 
instances aie most extreme m the large 
bronchi The absolute and unvaiying 
continuity of the membiane changes 
no matter how extensive the saccula- 
tions, or how high the mucosal rugae, 
IS a matter of note For many years 
this basement membrane change has 
been recognized in this laboratory as an 
invariable finding m asthmatic condi- 
tions How advanced this change may 
become is illustrated by case V, of 14 
years’ standing, in which the thickened 
and hyaline basement membrane in the 
mam bronchi extends even about the 
mucous glands (figure 2 ) This case 
IS also of interest in showing small ul- 
cerations of the bronchial mucosa — a 
finding previously noted by Kountz 
and Alexander® and Berkart® In the 
other case of long duration (number 
VIII, 45 years), the epithelium pre- 
sents a marked hypertrophy In- 
creased cellularity has led to some in- 
creased thickness of the subepithelial 
layer in practically all the cases, but is 
most evident in case IV In this layer 
the eosinophiha, when present at all, 
IS generally most prominent 

Second only to the basement mem- 
brane change in constancy, is the hy- 
pertrophy of th,e bronchial muscula- 
ture That the degree of hyperti ophy is 
not proportionate to the duration of the 
disease is shown by the fact that case 
IV two j^ears after onset has the most 
marked muscular hypertrophy which 
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far outshadows that seen in case VIII 
after 45 years of asthma In accord 
with this IS the finding of only an ir- 
regularly distributed muscular hyper- 
trophy in case V of 14 years’ duration, 
while case III after eight months pre- 
sents a uniform hypertrophy of slight 
degree It is therefore quite evident 
that some other factor or factors must 
enter into the mechanism of the asth- 
matic orthopnea 

Einthoven^® first proved (1892) by 
experiments later duplicated by Brodie 
and Dixon^^ (1903), that stimulation 
of the peripheral end of the vagus in 
itself was sufficient to produce stenosis 
of the bronclii, due to a contraction of 
the muscle fibers Dixon further found 
that the same phenomenon occurred in 
a decerebrate animal by irritation of 
the nasal mucous membrane In 1909 
Monckeberg® first noted histologically 
an h}'pertrophy of the bronchial mus- 
culature in an asthmatic, and this, to- 
gether with Auer’s statement^® that the 
anaphylactic process takes place in ani- 
mals in which the vagus nerves had 
been cut long enough to produce degen- 
eration of the nerve endings, not only 
enabled Meltzer^® to explain asthma on 
the basis of allergy, but apparently 
vanquished those proponents of the 
“mucosal edema’’ theory of broncho- 
spasm, who stressed the activity of the 
bronchial exudative system (Vide 
Faschingbauer,^* Unverricht ^®) In the 
experimental animal, peripheral vagal 
stimulation doubtless produces preemi- 
nently a spasmodic contracture of the 
bronchial musculature, but the analogy 
to the asthmatic state is only apparent, 
and modified by many other factors, in- 
trinsic and extraneous Experimental 
proof IS not lacking that vagal stimu- 


lation produces in addition vasodilata- 
tion, and that the nerve carnes secre- 
tory fibers to the bronchial glandular 
system In the asthmatic individual on 
an allergic or other basis, with the 
chromcity of the condition, and prob- 
ably some degree of chronic infection 
superimposed, it is apparent that the 
neurogenic substrate is much altered as 
compared to the experimental animal 
With this much evident, reference to 
cases III, IV, V, and VIII makes it 
apparent that the histopathology taken 
in correlation with the clinical course 
of these cases substantiates the sug- 
gestion of Alexander^® that the bron- 
choconstriction is in reality due to a 
combination of all the effects of pe- 
iipheral vagal stimulation, namely mus- 
cular contraction, vasodilatation, and 
glandular secretion, with one or the 
other assuming the dominant role in 
the individual case The argument as 
to the respective importance of the 
muscular contraction and the “mucosal 
edema’’ is therefore quite pointless 
In conformation with this is the 
varying degree of hyperplasia and 
prominence of the mucous glands In 
case winch presented the most 
marked muscular hypertrophy, the 
glands were atropine 

The frequency of tissue eosinophilia 
in asthma has long been recognized, 
and the nature of the eosinotactic stim- 
ulus a point of controversy In five 
cases of this senes the eosinophilia ■v\ as 
a notable feature , its absence in t\\ o of 
the remaining three is possibly to be ac- 
counted for by the presence of super- 
imposed predominant pulmonary infec- 
tion which overshadows the asthmatic 
process The degree of eosinophilic in- 
filtration was highly variable Se\eral 
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cases showed infiltration of the bron- 
chial musculature and, to a slight de- 
gree, even of the cartilage, but in none 
was there the erosion and destruction 
of cartilage noted by certain observers ’ 
The subepithelial layer contained the 
largest number of eosinoplules, but 
they may be spread outside the cartilage 
and be piominent in the peribronchial 
tissues In cases III and VI the bron- 
chial lymph nodes were remaikably in- 
filtrated Clinically, the blood eosino- 
philia is a most constant feature in this 
senes, ranging from six per cent to 
thirteen per cent One author,® in at- 
tempting to differentiate the Insto- 
pathology m "bactenal” and “non-bac- 
terial allergic” asthma, has made the 
claim that eosinophiha is practically 
absent in the former, and constant in 
the allergic type All three of the pres- 
ent cases that could be considered “bac- 
terial” showed a marked eosinophiha, 
even infiltiatmg the muscle and bron- 
chial nodes m case HI, while case IV, 
which was without suggestion of bac- 
terial etiology, showed only a slight 
eosinophiha although dying in an asth- 
matic crisis 

Although founded on the postulates 
laid down by such observers as Vir- 
chow, Marchand, and Ribbert (peiivas- 
cular lymphoma), the conception of 
true autochthonous tissue eosinophiha 
cannot be accepted The massing of 
the eosmophile cells varies in location 
from subepithelial to peribronchial lay- 
ers, may be absent at some points, oc- 
curs in the bronchial nodes, and in the 
spleen and thymus (Huber and Koess- 
ler), and in some cases the eosino- 
philes can be seen in great numbers 
about the bronchial capillaries 
Schlecht first proved ( 1910 ) that 
blood eosinophiha occurred regularly 


as part of the anaphylactic process 
upon leinjecting sensitized animals 
Recently Unveincht’® drew attention 
to the fact that Schilling has proved 
definitely the production of eosino- 
philes in the bone marrow, their en- 
trance into the blood stream, and their 
mobilization in the lungs from the 
blood in the anaphylactic animal More- 
over, the eosinoplules were found to 
disappear wholly from the circulating 
blood at the onset of the anaphylactic 
seizure, subsequently reappearing and 
becoming moie numerous Upon ex- 
tirpation of the spleen or its exposure 
to x-ray, the eosinoplules in the circu- 
lating blood were increased, whereas, 
conversely, the injection of splenic 
juice caused a reduction of the blood 
eosinophiha The eosinophilic increase, 
then, in the circulating blood and tis- 
sue IS most reasonably regarded as a 
generalized hematopoietic response, de- 
signed for protection against the for- 
eign allergic substance, be it bacterial, 
peptone, amine or chemical, but acting 
as an eosinoplnlotactic stimulus. Its 
absence is generally due to some super- 
imposed infection which assumes domi- 
nance, and in response to which the 
leukopoietic function is altered This 
has recently been proved by the work 
of McGregor on experimental sinus in- 
fection in animals, in which the intro- 
duction of a fresh infection caused the 
complete disappearance of eosinoplules 
from the tissues in a relatively short 
time 

In the guinea pig dead from an 
anaphylactic shock, the classical pic- 
ture in the lung fields is the almost 
absolute stenosis of the bronchi due to 
obliteration of the lumen by infolding 
of the epithelium and contraction of 
the muscular layer This has never 
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been exactly duplicated in man, al- 
though in one case leported by Bough- 
ton,^" dying after the injection of 1 
minim of horse serum, the microscopic 
picture in the lungs was very similar to 
that seen m the sensitized guinea pig 
The opposite, however, is seen in most 
of the reported cases, as in this series, 
in which the most frequent finding is 
extensive sacculation interrupting the 
continuity of the muscular layer and 
extending through the mouths of the 
mucous glands, the latter evidently of- 
fering the necessary hiatus for the ex- 
tension of the sacculations Illustrating 
again the inconstancy of the bronchial 
changes is case V in which the bronchi 
in some instances present a mucosal in- 
folding and partial stenosis suggestive 
of the anaphylactic guinea pig, while 
others are widely dilated with exten- 
sive sacculations — ^both of these occur- 
ring in a supposedly ‘bacterial’ type of 
asthma Only in case IV (allergic^) 
IS narrowing and stenosis of the bron- 
chi at all generalized, although in two 
of the other cases, V (‘bactenal’), and 
VII (doubtful etiology), the bronchi 
are much narrowed in some areas In 
these three cases the bronchial stenosis 
has evidently been accomplished by in- 
foldings and muscular spasm with ex- 
udate in the lumina playing a lesser 
part In other cases the occlusion of 
the lumina is accomplished by the ex- 
udative pioducts of the hyperplastic, 
bronchial mucous glands and mucosa 
(Curschmann’s spirals, cellular de- 
bris) In practically all instances the 
smaller bronchioles are uniformly di- 
lated, obviously the result of increased 
intrabronchial tension, which is in all 
probability also the cause of the bron- 
chial sacculations Of all the foregoing 


changes it should be remaiked that 
their variation in distribution is such 
that many fields have to be examined 
before one can come to definite con- 
clusions regarding the type of patho- 
logic change predominant 

The study of the cardiac changes 
becomes of interest in the light of the 
claim made by Alexander et al that 
the heart remains remarkably free 
from damage m long continued bron- 
chial asthma They established the 
criteria of bronchial asthma in 50 pa- 
tients with a ten year average duration 
of the disease and found only four 
with any clinical evidence of cardiac 
impairment that could be attributed to 
the asthmatic condition They suggest- 
ed that the increased intrathoracic pres- 
sure impedes the return of venous 
blood to the heart, thus leaving less 
work for the heart to accomplish dur- 
ing an attack This is not borne out 
by the almost constant ventricular hy- 
pertrophy in this senes at autopsy In- 
cluding a 13-year-old girl, and without 
note of sex or build, the average thick- 
ness of the left ventricular wall in all 
eight cases was 18 25 mm , and of the 
right ventricular wall 7 87 mm The 
case of longest duration (VIII) pre- 
sented a distinct right-sided preponder- 
ance with a right ventricular i\all of 11 
mm thickness In spite of the fact 
that in each case the right ventricular 
wall IS at least slightly increased in 
thickness, in only one (IV) is there 
any definite increase in subepicardial 
fat, while in ti\o (III and VI) it is en- 
tirely muscular Valvular lesions were 
lacking The chief changes are 
atrophy, myocardial fatty infiltration, 
and patchy myocardial fibrosis 

Recent writings ha\e referred to the 
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absence of associated tubeiculosis,^®’ 
often mentioned by the older writers 
Only three of our cases showed tuber- 
culous lesions and these consisted of 
old healed tubercles in the bionchial 
nodes, and in the liver in one instance 

Ehology 

Until the conception of allergy be- 
came applicable to asthma, all investi- 
gators directed their attention to the 
determination of the inciting factors 
producing the periodic, dramatic crises 
with which they were called upon to 
cope It was Ehrlich’s pupil, Otto, 
who published in 1906 the first syste- 
matic investigations and conclusions re- 
garding anaphylaxis Four years later 
Meltzer^® suggested that asthma was an 
anaphylactic phenomenon, and that all 
asthmatics were sensitized to a specific 
substance Forthwith a multitude of 
inciting factors were taken as proven, 
and the vial and needle of the immuno- 
logist became the chief weapons of the 
clinician against asthma With von 
Pirquet’s conception of human allergy, 
as contrasted to experimental anaphy- 
laxis, certain factors were found neces- 
sary to establish the proof of a sub- 
stance acting as an allergen, viz (1) 
An exact anamnesis, (3) a positive 
cutaneous reaction, (3) the passive 
transference of the cutaneous reaction 
to a healthy person by the serum of the 
allergic patient (Prausnitz-Kustner re- 
action) , (4) the proof of the existence 
of the allergen in the individual’s en- 
vironment, (5) reproduction at will of 
the allergic phenomena by exposure of 
the unprotected patient to the allergen, 
by inhalation, ingestion or injection ; 
(6) disappearance of the symptoms by 
removal of the offending allergen It 


soon became evident that only a small 
percentage of the cases studied were 
tiuly alleigic, and for the susceptibility 
of the alleigic individual, Coca”® in- 
voked the existence of an unknown im- 
mune body — the atopic reagen 

A variety of conditions thus became 
known as allergic manifestations — 
serum disease, hay fever, urticaria, cer- 
tain types of enteritis and eczema, mi- 
graine, as well as bronclual asthma In 
spite of the cases of asthma in which 
all the above postulates have been ful- 
filled, and many with apparent cure by 
reinjection of the specific allergen in 
desensitizing doses, there remain many 
cases in which none of the multitude 
of known allergens can be shown to be 
causative And there are other findings 
which would indicate that there are 
more important, basic and underlying 
factors of which allergy is but an ex- 
pression Although only ten per cent 
of individuals are allergic in the ordi- 
nary sense of the term, Bloch and Kar- 
rer®° demonstrated that practically any 
subject could be forced to allergic re- 
action, many bronchial asthmatics ex- 
ist constantly in an environment laden 
with the specific allergen to which they 
are sensitive, and yet react only at ir- 
regular periods , many others, contrari- 
wise, after removal to surroundings 
supposedly free from the causative fac- 
tor do not necessarily improve and 
may even become worse; and finally, 
the proof is now overwhelming that the 
allergic substance, whatever it may be, 
IS not necessarily protein in nature 
Proof of this IS found in the produc- 
tion by a non-protein extract of rag- 
weed, of allergic phenomena exactly 
duplicating those ordinarily seen in 
cases sensitive to this plant 
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An illustration of the latter, also, is 
the large group of cases showing sus- 
ceptibility to chemical agents Chief 
among this group are the coal tar de- 
rivatives — salicylic acid and its various 
derivatives and modification, antipy- 
rin, methyl salicylate, benzoic acid and 
sodium acetate Case I of this series, 
in spite of a ‘bactenal’ type of asthma, 
showed a definite susceptibility to, and 
severe paroxysms following, the admin- 
istration of acetylsalicylic acid, death 
occurring in a seizure so induced Van 
Leeuwen^® reports a similar case of 
susceptibility to acetylsalicylic acid 
manifested by severe asthma suddenly 
developing in a woman who had taken 
the drug for years previously, and also 
cites the case of another asthmatic who 
was susceptible to antipynn He con- 
cludes that such hypersensitiveness is 
acquired through absorption from the 
gastrointestinal tract, with altered re- 
action to the molecule as it is in the 
blood stream In the case of sudden 
death reported by Wnght,® the asth- 
matic seizure commenced a short time 
after the administration of acetylsali- 
cyhc acid and codeine Like van 
Leeuwen’s case, adrenalin was ineffec- 
tive By no stretch of imagination can 
such results be interpreted as due to 
the actual toxiaty of aspirin This has 
been determined by de Jankovich,®^ who 
reported six cases of fatal poisoning 
with the only notable autopsy finding 
that of multiple hemorrhages, and fixed 
the lethal dose at 20 gms 

It IS therefore evident that even as 
the atopic reagen in the hypersensitive 
individual is unknown, so is the spec- 
ificity of the allergic antigen a matter 
of doubt The basic laws of immunol- 
ogy demand that to establish the iden- 


tity of a speafic allergic reaction, the 
experimental repetition of passive sen- 
sitization with an antibody-containing 
serum must be proven The inabilily 
to obtain such a reaction with many 
supposed allergic antigens makes it im- 
possible to apply the general prinaples 
of so-called protein anaphylaxis to 
other forms of hypersensitiveness 
For this reason it seems impossible to 
accept as proven the conception of bac- 
terial protein acting as a basic, allergic, 
etiologic factor to produce a climcal 
entity known as ‘bacterial asthma’ In- 
troduced by Walker®® in 1917, the term 
was immediately adopted by clinicians 
as a most opportune label for those 
asthmatics who did not react to any 
known allergen, and in whom one could 
demonstrate the presence of focal in- 
fection, preferably in the accessory nas- 
al sinuses, or existing as a chronic form 
of bronchitis As early as 1922, 
Cooke,®® in a critical review of Walk- 
er’s work showed tliat the latter had 
demonstrated clinical improvement 
under nonspeafic bacterial vaccine 
treatment, regardless of the reaction 
obtained with the bacterial protein 
used Walker’s results showed no con- 
formity with local cutaneous reactions 
or recovery of specific organisms in the 
vaccines Many of his best results 
were obtained with Staphylococcus 
am BUS vaccine, although that organism 
had not been recovered Cooke, in 50 
cases of bronchial asthma, found only 
two which reacted to any t>pe of or- 
ganism with an immediate urticarial 
wheal, and e^en in these the bacteria 
to uhich they thus appeared scnsituc 
could not be reco\ered from the spu- 
tum or nasal cultures He uas quite 
unable to elicit am constitutional re- 
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actions by the use of bacterial prepaia- 
tions as allergens, and concluded that 
they do not act as fundamental aller- 
gens pe) SQf that the cutaneous test with 
bacteiial preparations was useless, and 
that the conception of bacterial asthma 
was based entirely on analogy Six 
year later, Zinsser^* supported these 
conclusions and confessed to knowing 
of only one case where eradication of a 
sinus infection associated with bron- 
chial asthma gave relief Unger,-® re- 
porting 189 patients with bronchial 
asthma and hay fever treated by sensi- 
tization tests and injections in the 
clinic at Northwestern Medical School, 
IS silent regarding any results with bac- 
terial reactions or vaccines It is a 
fact worthy of note that the cases m 
this series who received treatment with 
supposed specific vacanes uniformly 
became much worse, one case, during 
such treatment passing into a prolonged 
series of seizures that eventually re- 
sulted in death (case V) 

The case against the specificity of 
bacterial allergens becomes even more 


convincing tin ough the lack of any uni- 
form pathological changes in the asth- 
matic so classed m spite of effort to 
establish such an entity In a recent 
publication, Stembeig and Figley,® on 
the basis of autopsy findings m two 
cases attempted to differentiate the 
pathologic changes in ‘non-bacterial al- 
lergic’ and ‘bacterial’ asthma, referring 
particularly to the contrasts in emphy- 
sema, atelectasis, bronchial exudate, 
muscular h)Tpertrophy, destruction of 
epithelium, and eosinophilia in the two 
types Tables I and II show how var- 
iable the changes are in both types 
This has been discussed already in re- 
gard to the eosinophilia, the epithelial 
destruction is more likely an evidence 
of activity of the process, while the 
other changes seem to vary in individ- 
ual response, irrespective of etiology 
It is evident at least that in spite of 
the apparently well defined relation of 
the disease to allergy in a few cases, in 
the majority of instances we are with- 
out definite knowledge as to the under- 
lying factors of asthmatic etiology. As 


Tabi,i: I 


Evidences of the Thymicolymphatic Constitution 



THYMUS 

LYMPHOID SYSTEM 

ADRENALS 

aorta 

ASE I 

Persistent and hyper- 
plastic 

Hyperplastic 

Hypoplastic 

Hypoplastic 

:asc it 

Slightly persistent 
and hyperplastic 

Sinus catarrh 

Moderately hypoplastic in 
both cortex and medulla 

Moderately hypoplasti 

:ase hi 

Persistent 

Hyperplastic 

Hypoplastic 

Hypoplastic 

;ase IV 

Persistent 

Slightly hyperplastic 

Markedly hypoplastic 

Hypoplastic 

:asf \ 

Persistent 

Markedly hyperplastic 

Hypoplastic 

Markedly hypoplastic 

:ase VI 

Persistent and hyper- 
plastic 

Hyperplastic 

Hypoplastic 

Hypoplastic 

:AbF \ii 

Very marked and per- 
sistent hjperplasia 

Markedly hyperplastic 

Hypoplastic 

Markedly hypoplastic 

CASF Mil 

Persistent and hyper- 
plastic 

Hyperplastic 

Moderately hypoplastic 

Moderately hypoplasti 
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to the actual inciting factor of the in- 
dividual paroxysm, we are no nearer 
the truth than were the disciples of the 
school of Salerno, nor are we able to 
describe the dramatic phenomena in 
such graphic phrases as did Floyer in 
1698 In general one can say that the 
symptoms are equivalent to an expres- 
sion of hyperstimulation of the para- 
sympathetic nervous system Hansen,"® 
in addressing the Royal Society of 
Medicine m 1929, correlated this fact 
with the conception of the psychophys- 
ic coordination of the individual by 
which the autonomic and vegetative 
nervous systems function in harmon- 
ious interrelation Thus, by the re- 
action of the higher centers upon the 
more lowly neurogenic system, can one 
perceive some reason for the well 
established cases of asthma constantly 
exposed to the inciting allergen, but in 
whom the asthmatic paroxysm occurs 
generally after periods of mental stress 
Even with this rather vague hypothe- 
sis as a reason for onset in some cases, 
even with the possibility of van Leeu- 
wen’s late theory of ‘colloid substances 
of unknown composition in the atmos- 
phere’, one is driven to seek a deeper 
anatomic substrate upon which these 
inciting factors act In such a search, 
first of all, one is confronted by the 
frequent repetition of a familial his- 
tory. The heredity of the allergic soil 
is a well known and established fact 
In addition, the asthmatic, as David- 
son®^ points out, often gives a family 
history not only of asthma, hay fever, 
urticaria and other definite allergic phe- 
nomena, but also nervous manifesta- 
tions such as migraine, epilepsy, hys- 
teria and other neuroses The majority 
of cases of true asthma occur m middle 


aged people who show prematurely a 
degenerative reaction to the stress and 
strain of living, often with accompany- 
ing chronic bacterial infection, focal or 
otherwise Such lowering of vital 
force is evidenced in several of the 
cases m this senes by repeated and pro- 
longed infections which in themselves 
would have been but transitory with 
the normal individual 

Seeking more definite anatomic and 
histologic evidence of deviation from 
the accepted normal, each case in this 
series shows conclusive evidence of a 
pathologic constitution Table III 
shows the evidence of such in the lym- 
phoid and chromaffimc tissues and m 
the vascular system The thymico- 
lymphatic constitution, persistent in 
later life, provides that receptive ana- 
tomic substrate in which the so-called 
allergic antigen is best able to eliat 
those diverse phenomena known as al- 
lergic reactions It is reasonable to 
suppose that our designation ‘aller- 
gen’ may be applied m most instances 
to any substance which possesses the 
ability of acting upon this pathologic 
constitution in such a manner as to pro- 
voke an expression of its altered state 
More specifically, the allergic state is an 
altered reaction, but it is the altered re- 
action of this inheritable, hjqioplastic 
type of constitution often associated 
with an exudative diathesis, and upon 
which a multitude of exogenous, pro- 
vocative factors, ordinarily without 
influence on a normal soil, are capable 
of producing the expressions of the 
diseased state Such an individual 
may reach middle life before showing 
definite pathologic evidence of his con- 
stitution, and then, as in case III, under 
some added load as an acute infection. 


Tabli: III 

Presumable Etiology and Cardiac Condition 
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inhalation of chemical fumes, or men- 
tal stress, may suddenly exhibit a pro- 
foundly alteied reaction which may he 
so constantly severe and depressive as 
to bring about dissolution in a compar- 
atively shoit time. 

Summary 

1 Eight cases of bronchial asthma 
with autopsy findings and microscopic 
studies are reported In five of these 
death resulted during asthmatic paiox- 
ysms 

2 The chief local pathologic 
changes are — 

a Invariable thickening and hy- 
aline change of the basement 
membrane of the bronchi 
b Eosinophilia. 

c Varjnng degrees of muscular 
hypertrophy and glandular 
hypeiplasia dependent upon 


the individual reaction to 
vagal (^) stimulation 
d Bionchial sacculations occur- 
iing thiough the mouths of the 
mucous glands. 

e. Epithelial changes such as hy- 
pertrophy and metaplasia, in- 
teipieted as evidence of chro- 
iiicity. 

3. Review of clinical, immunologi- 
cal and pathologic evidence fails to 
support the conception of such an en- 
tity as bacterial bronchial astlima. 

4 Each of the cases of this series 
is proven to be of a thymicolymphatic 
constitution. It is suggested that bron- 
chial asthma and many other ^allergic’ 
phenomena aie but the expression of 
the response of this inheritable consti- 
tution to exogenous substances — ‘aller- 
gens’ 
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Chronic Appendicitis* 

By Harry C Saltzstein, MD, Deiioit, Mich 

M ore half hours may be spent glances over several of these, or some 
puzzling over whether to op- of the reviews, he will be surprised 
‘ erate for chronic appendicitis at the wide differences of opinion still 
or not than over any other major surg- existing as to the indications for what 
ical condition By the time a patient is apparently one of the simplest oper- 
with gallbladder disease consents to ative procedures we do On one side 
operation, the symptoms are usually is Garnett^ who states that “there is no 
definite, and in the great majonty of such clinical entity as chronic appendi- 
cases there have been sharp colics citis” , and that pain m the right side 
Those suffering from goiter usually is very frequently due to intercostal 
wait until they are nervous and have neuralgia, which can even simulate 
lost weight before consulting a sur- acute appendicitis On the other side 
geon Patients with cancer or with pep- are several noted internists as Rehfuss 
tic ulcer usually have well defined elm- and Boas, surgeons as Deaver, who, 
ical pictures by the time of operation while picking their cases carefully and 
On the other hand, the public is so refusing to operate upon or have op- 
well informed and apprehensive of de- erated upon the majority of those corn- 
lay in appendicitis that patients usually plaining of right sided pain, neverthe- 
seek operation immediately if appendi- less state positively that appendectomy 
citis IS diagnosed does cure chronic pain in the right 

Discussion will be limited to chronic side, even chronic pain in the upper 
appendicitis — with pain, usually of abdomen with right lower quadrant 
long duration, either repeated or per- tenderness; and that sometimes the 
sistent, m the right lower quadrant, diagnosis is most difficult, being made 
with no rise in temperature nor leuko- only after right lower quadrant ex- 
cytosis ploration, and then is not definite until 

Diagnosis one has followed the patient and he 

There is a voluminous literature, 
which I will not attempt to review ^ 

Each year brings forth its quota of concludes that “chronic appen- 

cntical analyses of cases, positive opm- ^ 

ions or impressions, diatribes against spread and of ten unrecognized malady , 
appendectomy unless that organ be masked by the prominence 

acutely inflammed, etc; and if one secondary manifestations, it 

should be thought of in all cases of dis- 

*Rccei\ed for publication, August 25, 1931 ordered digestion presenting motor and 
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secretory symptoms, m every case of 
chronic constipation, m gastric upsets 
without definite ulcer symptoms, in 
intestinal dyspepsia and toxemic 
states” 

Figures can easily be obtained 
showing that to operate, or not to op- 
erate, for chronic appendicitis is in- 
deed a major problem 

Lichty,® analyzing 517 consecutive 
cases in winch “the complaints after 
the operation were the same as before 
the operation”, found that in 243, or 
almost one-half of them, appendectomy 
had been performed for chronic appen- 
dicitis Andresen* found that ten per 
cent of the total admissions to his gas- 
tro-intestinal clinic at the Long Island 
College Hospital had had an appendec- 
tomy, and that among similar cases m 
private practice there were 13 per 
cent who had had appendectomy 
Others have put this figure as high as 
25 per cent 

There is no doubt but that many 
appendectomies are part of a long 
chain of useless and now discarded op- 
erations These started with ovari- 
otomy , then included operations for re- 
trodisplaced uterus, chronic salpingi- 
tis , adhesions , various uplifts for neu- 
ralgia, as movable kidney, ptobc 
stomach and bowel, chronic cholecys- 
titis, finally reaching the appendix In- 
deed, these procedures have in the past 
all been done for this same chronic ab- 
dominal pain, generally right sided 
But there is also no doubt that most of 
these procedures, judiciously employed 
for chronic complaints, produce strik- 
ing and grateful cures 

During the past five to ten years, 
several surgical clinics have carefully 
analj’^zed their results folloAVing ap- 
pendectomy, with the realization that 


though there aie still considerable dif- 
ferences of opinion, certain types are 
more clearly seen as potential poor 
results, and operation avoided Poor 
results with persistence of symptoms, 
range from 10 to 70 per cent, 
frequently quoted as 30 to 40 per 
cent There are several analyses, in 
which three to four years after 30 
to 40 per cent of failures were report- 
ed following appendectomy, 10 per 
cent of failures are now leported 
There is rather general agreement 
that two types of chronic appendicitis 
can be differentiated 

1 Repeated painful attacks, usual- 
ly starting with an acute attack There 
are only one or two dissenters from 
the opinion that such patients should 
have appendectomy, and that this gen- 
erally brings relief Several state that 
if appendectomy were limited to cases 
in which repeated attacks with inter- 
vening free intervals were described, 
the operation, patient and surgeon 
would be much better off “It is a wise 
rule never to diagnose chronic appen- 
dicitis and never to operate upon such 
a case without a historjs definite or 
perhaps even indefinite, localized or 
with referred symptoms, which may 
be regarded as a probable attack of 
acute or subacute appendicitis”, sajs 
Thomas R Brown ® This viewpoint is 
rapidly gaining adherents 

Rolleston, Aschoff, Alvarez, and 
Seale Harris, ha\e all stated that aU 
cJironic appendicitis cases have had 
previous attacks Liclity® makes no 
diagnosis of appendicitis unless there 
have been characteristic acute attacks 
2 There is a second group, de- 
scribed alike by no two vritcrs. in 
which most of the difficulty and con- 
fusion he This IS made up of cases 
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of peisistent riglit-sided pain with le- 
flex gastro-mtestmal symptoms of var- 
ious forms 

Crohn® has described these cases 
under four groupings * 

I Young adult men, in whom the distress 
simulates gastric or duodenal ulcer, probably 
due to pylorospasm There is not the peri- 
odicity usually associated with ulcer , in these 
cases the distress is more irregular and inter- 
mittent, it comes long after meals, two to 
three hours, is usually located just above 
the umbilicus, and there are long free inter- 
vals 

II Patients who have had obstinate con- 
stipation for years, with mild reflex gastric 
symptoms — heartburn, pyrosis soon after 
eating, halitosis, bad taste in the mouth, poor 
appetite Sometimes there is no abdominal 
pain Occasionally a case of this type will 
develop a sudden severe gangrenous ap- 
pendicitis 

III Indefinite and continuous low ab- 
dominal pain in the right lower quadrant, 
sometimes in the right hypochondrium These 
cases simulate gallbladder disease, or oc- 
casionally new growth When heartburn, 
belching and poor appetite occur in the neu- 
rotic, there is a natural tendency to make 
light of these symptoms 

IV Unusual cases presenting chiefly 
diarrhea with no gastric symptoms There 
may be severe upper abdominal cramps with 
nausea and vomiting, and no right lower 
quadrant tenderness 

There is a good deal of difference as 
to operative indication in this group 
Deaver insists that pylorospasm with 
distressing dyspepsia may be of ap- 
pendiceal origin even if there is no 
right lower quadrant tenderness, and 
will be cured by appendectomy Boas 
and Rehfuss, also, sometimes advise 
appendectomy for chronic abdominal 
complaints as a diagnostic procedure 
If the symptoms are relieved, the diag- 
nosis is correct Most other recent 
writers dissent from tins viewpoint. 


and urge cxtienie caution in cases uith 
no lecurrent attacks 


Failurcs 

Perhaps most can be learned from 
analyses of failures Seveial of these, 
from veiy careful follow-up services, 
have been repoited lecenth’^ 

Whipple^ analyzed 53 failuies mak- 
ing the following final diagnoses in 
these cases 


Neuroses of various types 
Visceroptosis 
Colonic stasis — spastic 
descending colon 
Tender cecum bound to adnexa 
Tuberculous lymphadenitis 
Cholecystitis 
Gastric ulcer 

Duodenal ulcer 1- 1 or 2 

Sacro-iliac sprain 
Chronic colitis 
Pulmonary tuberculosis 


21 

8 

3 

2 


each 


He cautioned against operating upon 
(a) those asthenic ptotic individuals 
belonging to the so-called carnivorous 
type with a long standing history of 
pain and tenderness in the right lower 
quadrant, and (b) those having many 
and exaggerated complaints, among 
them pain and tenderness m the right 
lower quadrant These patients have 
neuroses of one kind or another and 
may be either the well nourished or 
the ptotic type 

A similar list of 230 diagnoses in 
private patients who had had appen- 
dectomy without relief is given by 
Andresen ^ 


Gastroduodenal ulcer 

Gastritis and duodenitis 

Gallbladder disease 

Colitis 

Pancreatitis 

Adhesions 

Hernia 

Hemorrhoids 

Carcinoma 

Food allergy 


36 per cent 
26 per cent 
35 per cent 
21 per cent 
04 per cent 
25 per cent 
7 per cent 
7 5 per cent 
3 per cent 
7 per cent 
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Gibson’s® conclusions aie frequently 
quoted and bear repetition To avoid 
disappointment he advises 

1 Comprehensive and detailed history 
taking 

2 Careful physical examination 

3 Excessne care before advising opera- 
tion in women and all more mature 
individuals 

4 Careful search at time of operation for 
other lesions 

5 The sedulous avoidance of operations 
upon neurasthenics 

6 Restraint, if there are no definite at- 
tacks or localized pain with nausea or 
vomiting 

7 A good sized incision and a thorough 
exploration 

Another study of end results, where 
26 per cent of unsatisfactory results 
are recorded, ends as follows ® 

“The following points should be senously 
considered in making a definite diagnosis of 
chronic appendicitis with a promise of per- 
manent relief by operation 

1 A complete detailed history of frank 
attacks The nearer the history approaches 
the cardinal signs of appendicitis the better 
the prognosis for cure 

2 Physical examination should be most 
thorough, ruling out especially genito-urm- 
ary and gynecological conditions and not 
overlooking lung pathology 

3 Asthenic individuals, both male and fe- 
male, with a suggestive neurotic make up 
should be subjected to long periods of ob- 
servation with all refinements of diagnosis 

4 Earge incision 

5 The finding of a diseased appendix is 
not enough to guarantee the patient complete 
relief 

6 Delivering the appendix through a 
small incision and the use of dry sponges 
may favor the formation of adhesions 

Note the similarity in the conclusions 
arrived at in these two studies 

Some of the facts brought out by 
these postoperative analyses of failures 
— and they all agree in substance 


are Beware if there are no acute at- 
tacks There are more failures in 
women than in men There are more 
appendectomies performed for chronic 
appendicitis in women than in men, and 
the ratio should be more nearly the 
ratio of appendectomy for acute ap- 
pendicitis in women and men respec- 
tively Everyone who has analyzed 
his results urges one to beware of the 
neurasthenic, the neurotic, the long, 
thin visceroptotic persons of both sexes 
They had best be left alone, oi oper- 
ated upon after very careful observa- 
tion and exclusion of all other possible 
causes of abdominal pain and discom- 
foit One hospital reduced its failures 
from ten per cent to one per cent by 
first referring suspected chronic appen- 
dicitis cases to a psychiatrist 

Discussion 

From the above analyses, plus my 
own experience, the following general- 
izations can be made 

Needless to say, chronic appendiatis 
should always be an exclusion diag- 
nosis Certain t}'pes and age groups 
are more apt to have chronic appendi- 
citis All analyses have shown that 
complicating conditions — ulcer, gall- 
bladder disease, ureteral and kidney 
conditions, etc— are more frequent 
the older the patient In children, the 
attacks may be milder, and are more 
frequently overlooked The tender- 
ness and pain may be located higher, 
at the level of the umbilicus, because 
the cecum frequently lies higher 
There is not the confusion of diagno'^is 
which ulcer, gallbladder disease, 
salpingitis, etc, bring in later life, but 
there is more apt to be abdominal paiii 
referred from pulmonary or upper res- 
piratory infection than in adults In- 
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cidentally, the incidence of acute ap- 
pendicitis IS Ingher in epidemics of up- 
per respiratoiy infections than at other 
times. Personally, I am more apt to 
believe a child when he complains of 
transient, but repeated bellyache than 
an adult, and think these cases usually 
are appendicitis If in doubt I tell the 
mother that the child probably has ap- 
pendicitis, should be watched carefully, 
and taken care of at the first recurrence 
of trouble I have removed some sur- 
prisingly involved appendices in chil- 
dren after mild attacks, and do not re- 
call as many postoperative failures as 
in adults A normal child should not 
know he has a “stomach”, and repeat- 
ed unexplained “bellyaches” can be 
considered more significant in children 
than in adults. 

Ureteral Calculus 

Ureteral calculus is not hard to 
avoid if one is on guard None of the 
postoperative analyses record more 
than two or three cases which subse- 
quently proved to be urinary calculi A 
calculus in a young adult usually 
gives a severely painful seizure, with 
the pain out of all proportion to the lo- 
cal findings The cases I have had the 
most difficulty with have been be- 
tween 35 and 50 years of age, general- 
ly heavy set men, with a dull nght- 
sided ache A few white blood cells 
may be all the urinary findings given 
by a large kidney stone When there 
is the slightest doubt, I look at the sedi- 
ment myself 

Gallbladder Disease 

The gallbladder is coming to the 
fore as the chief rival of the appendix 
Disease of this organ is now one of 
the most frequent affections for which 


laparotomy is imdei taken It is being 
diagnosed earlier in life than formeily, 
and since the Graham-Cole test (which 
has a high dcgiee of accuracy), is be- 
ing found more frequently 

Giaham believed that the majority 
of cases in which symptoms were 
thought to be due to chronic appendi- 
citis are due to gallbladder disease and 
spastic constipation Indeed, Jordan 
and I,ahey^° recommended that if cer- 
tain abdominal symptoms — gas, dis- 
tress, and more or less atypical pain — 
do not respond to rest in bed, bland 
diet, etc , cholecystectomy is sometimes 
indicated, even if the gall bladder fills 
well with the dye. I have had one such 
case in a heavy set man, whom appen- 
dectomy failed to relieve of mild but 
persistent dyspepsia The gallbladder 
filled well, was grossly normal on re- 
moval, but microscopically showed 
chronic inflammation of moderate de- 
gree The patient has remained free of 
abdominal distress he had had for 
years Irland^^ goes one step further 
and feels that the gallbladder may be 
frequently responsible for symptoms 
which in no way implicate the diges- 
tive tract, the gallbladder acting as a 
silent focus of infection 

This important role of the gallblad- 
der has been stressed only for the past 
few years Perhaps some of the poor 
results in patients classed as neuras- 
thenics have this explanation 

Spastic Constipation and Allergy 

Students of diseases of the colon 
feel that this organ is more frequently 
deranged than is the stomach “although 
the stomach has had more advertising” 
Its most common malfunction is a con- 
dition of localized spasm, caused by 
undue muscular tonus which, in turn. 
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probably results from abnormal ner- 
vous stimuli — imbalance of the sympa- 
thetic nervous plexuses governing the 
colon Duke, Vauglian, Rowe’^® and 
others feel that these manifestations 
are allergic in nature and due to food 
sensitization Cramps and flatulence 
are produced, and similar heightened 
neurogenic secretory stimuli produce 
mucous diarrhea These localized 
spasms can occur throughout its extent, 
but are more common in the descending 
colon When prolonged, intestinal 
stasis IS produced proximalward, 
which may easily result in secondary 
dilatation and tenderness in the cecum, 
the rolling, gas-filled cecum which was 
thought significant of chronic appendi- 
citis Kantor^® feels that the position 
of the cecum is important clinically If 
It IS high-lying, there are few symp- 
toms If low-lying, symptoms are 
common, the drag of the colon on 
adjacent organs (possibly the duo- 
denum) perhaps being responsible 
Eggleston^* reported that 22 per cent 
of 100 spastic colon cases had had ap- 
pendectomy without relief These in- 
dividuals, preponderantly women, 
long, thin, visceroptotic, with cold ex- 
tremities, low blood pressure, easily 
fatigued, "belly conscious”, are avoid- 
ed by all who know Their dyspepsia, 
flatulence, cramps, and diarrhea are 
expressions of motor and secretory 
dysfunction of the colon due either 
to sympathetic nervous system im- 
balance, or perhaps localized allergic 
spasm and edema, and are not to be 
explained upon an anatomical basis 
such as appendectomy might cure 
Another pitfall which has been rec- 
ognized recently is abdominal allergy 
— abdominal pains due to food sensi- 
tiveness Osier wrote an article in 


1904, “On the surgical importance of 
visceral crises in the erythema group 
of skin diseases”, cautioning against 
the danger of unnecessary surgery 
Since then, the old fashioned angio- 
neurotic edema, or urticaria, modernly 
conceived as the characteristic lesion 
of allergy, is made to explain a host of 
apparently unrelated phenomena Mus- 
cular spasm and mucosal congestion 
and edema, the pathological changes in 
allergy, can occur anywhere in the 
body In the brain, they are said to 
produce cerebral edema for which de- 
compressions or fifth nerve injections 
have been done In the alimentary 
canal, canker sores, coated tongue, ul- 
cer-like pains, gastro-intestmal bleed- 
ing, pruritus am have all been ascribed 
to local sensitization of various parts 
of the alimentary mucous membrane 
The liver cells and gallbladder mucosa 
becoming edematous, cause right hypo- 
chondriac pain for which gallbladders 
have been removed Urinary symptoms 
(dysuria, frequency, etc ), some forms 
of hypertension, hypotension, dis- 
turbed menstruation, are all described 
as due to sensitization to certain foods 
or other articles A localized spasm 
of the Fallopian tube has been re- 
ported as simulating ectopic preg- 
nancy, the sting of Pedictthis pithi^, 
or of the bed bug is presumably due 
to a localized allergy from the toxins 
excreted 

Seriously, however, food allerg) 
may cause \anous atypical abdominal 
symptoms , pains, colics, distress, dis- 
tention, nausea. p 3 Tosis, \omiting, 
spastic constipation, diarrhea and co- 
litis The pains are more often gen- 
eralized and in the lower abdomen 
Appendectomy has been performed 
frequentl) when the pains could liaAC 
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been cured by elimination of certain 
foods, generally wheat, milk or eggs. 
More impoitant still, distress con- 
tinues until the offending factor is 
sought out and eliminated 

The following case history demonstrates 
the confusing picture which abdominal al- 
lergic manifestations may present. 

S M was a boy, aged 13 years On his 
first visit to the clinic in June, 1929, it ivas 
noted that he had had two attacks of pain 
in the right lower quadrant, each of two 
weeks' duration During the attacks, pain 
came two or three times daily, with no rela- 
tion to food Flexing the right thigh and 
lying down stopped the pain There was 
slight tenderness over McBurney’s point, and 
the x-ray diagnosis was disease of the ap- 
pendix 

He returned on April 12, 1930, having re- 
cently had another attack, this time with the 
pain confined chiefly to the epigastrium Be- 
cause of marked dermographia he was re- 
ferred to the allergy clinic (Dr Geo L 
Waldbott) for study It was found that he 
had had eczema; his father and one sister 
also had had eczema There was no other 
positive finding except an eosinophiha of 
seven per cent He was sensitive to cheese, 
wheat, beef, asparagus, rabbit hair, eggs, and 
chicken feathers Under treatment by means 
of elimination of these articles aided by in- 
3 ection of their extracts the child did very 
well until the ragweed season started, when 
there was vomiting, abdominal pains, upper 
respiratory catarrh and exacerbation of the 
eczema On one occasion, injections of rag- 
weed produced severe pain in the abdomen 
There has been occasional slight recurrence 
of pains and sensitiveness, but the boy had 
gamed 15 pounds and was much improved 
when last seen in March, 1931 

One must be careful here I have 
seen attacks recur after the patient 
was supposedly cured by treatment 
directed against food allergy, neces- 
sitating appendectomy 

Other Coxditioks 

It is well to remember also that sa- 
cro-ihac disease causes anterior abdom- 


inal tenderness. ('Baci's point). A 
tliiee-eighlhs inch lift on the right heel 
has corrected a lumbar lordosis for 
which thiee opeiations on the abdomen 
had been done Tubciculosis and can- 
cer of the cecum are frequently indis- 
tinguishable from chionic appendicitis 
As noted, many writeis state that 
unless there is tenderness m the right 
lower quadrant no operation should be 
undertaken I have had three patients 
in whom there was no right lower 
quadiant tenderness and in whom defi- 
nite chronic appendicitis was found 
The rare or unusual case of appen- 
dicitis can simulate almost any intra- 
abdominal disease — depending chiefly 
upon its position Ew^d^® in 1899 in- 
troduced the term “appendicitis lar- 
vata” to describe cases where “the pain 
of which the patient complains, leads 
him and the doctor in the first instance 
to anything but an illness originating 
in connection with the appendix” 
Pain under the left costal margin, at 
the right costal margin (appendix ly- 
ing underneath the liver), or behind 
the kidney, may be the only symptom 
of appendicitis. An appendix plaster- 
ed in the pelvis, or wrapped about the 
sigmoid or rectum may give diarrhea, 
vomiting, loss of weight, mass, etc , 
exactly simulating carcinoma Under- 
neath all the coils of intestine, it may 
simulate mild subacute obstruction 
Hematemesis and hematuria can be 
caused by chronic appendicitis 

X-Ray Diagnosis 

A battle royal has raged concerning 
the value of X-ray examination in 
chronic appendicitis Filling, non-fill- 
mg, segmentation, delayed emptying, 
tenderness over the appendix, etc , 
all have proponents and opponents An 



Chronic Appendicitis 


285 


impoitant practical consideration fre- 
quentl)^ concerns whether a patient of 
moderate means should be subjected to 
the (for him, considerable) expense 
of an X-iay examination The late Di 
Carman of the Ma3'o Clinic was rather 
disdainful of the diagnostic value of 
the X-ray in appendicitis, and this was 
well known 

Deaver expressed himself rather 
forcefully 

“It IS my experience that if a careful study 
of the history with painstaking physical ex- 
amination does not make the diagnosis it 
will usually not be made by the roentgen 
ray study 

“Cholecystography and roentgen ray ex- 
amination have not given me so much satis- 
faction in differentiating between the chronic 
gallbladder and the chronic appendix as have 
a carefully taken history and a carefully 
conducted physical examination ” 

One internist states that the mam 
cause of needless appendectomies is 
the “furor operandi” of ambitious sur- 
geons, whose chief aid and abettor is 
the roentgenologist Rehfuss blamed 
the disinterested surgeon and said he 
never saw a surgeon fluoroscope a pa- 
tient, and a surgeon was no more com- 
petent to pass upon X-ray evidence 
than a roentgenologist was to remove 
the appendix 

As with everything, there is a mid- 
dle course Lahey’s opinion was 
“Expertly applied, wisely interpreted 
and properly correlated no one can 
question its (roentgenological examin- 
ation of the appendix) inestimable 
value 

Merritt and Moore^® very recently 
have stated that “ by many, this 
subject (X.-Ta.y examination of the 
appendix) has been unheeded, and the 
method has failed, we believe, to re- 
ceive the consideration that it merits ” 


The X-ray examination is sometimes 
more informative than other examina- 
tions, as m the following case 

Mrs N P, aged 42 years, was first seen 
August 11, 1930, complaining of “indiges- 
tion” and gas on tlie stomach For several 
months she had had occasional spells of in- 
digestion During the past two months, she 
had had three attacks of more generalized 
abdominal pain, lasting two to three days, 
accompanied by watery diarrhea The pain 
was more on the left than the right side of 
the abdomen There was no constipation 
She had been on ulcer regime for five weeks 
She had been in the country during the 
summer and there was some question about 
the well water used, several people having 
had diarrhea 

Examination revealed a pale, frail, ptotic 
woman, negative except for some general 
soreness over the left side of the abdomen, 
none elsewhere X-ray (Drs Evans and Rey- 
nolds) showed a long pelvic appendix which 
was tender, and retained barium 72 hours 
even though the cecum was empty 

Because the clinical picture was not clear, 
she was observed further After one or two 
more general abdominal pain attacks, she 
developed a typical attack with pain in the 
upper abdomen shortly followed by soreness 
and acute tenderness in the right lower 
quadrant 

Operation revealed a long appendix, the 
midportion dilated by two moderate sized 
concretions, the tip thickened and sclerotic 
She has remained well since the operation 

A roentgen examination which 
shows a tender, fixed appendix, is 
very helpful diagnostically Tenderness 
moving with shifting of the appendix, 
is also diagnostic A persistent kink 
representing adhesions at that site, or 
adhesions about the terminal ileum 
means disease in a high proportion of 
cases If abdominal palpation else- 
where causes pain over the appendix, 
or pressure over the visualized appen- 
dix causes pain in other parts of the 
abdomen, this is significant 

On the other hand, “beading”, scg- 
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mentation of the lumen, and incom- 
petency of the ileocecal valve, are 
found frequently m normal persons 
Stasis and delayed emptying certainly 
are not of as much importance as orig- 
inally considered Moore and Merritt^® 
do not mention any of th.ese as X-iay 
signs of appendicitis Kantor,^^ from 
extensive X-ray and clinical studies of 
these cases, found that cecal stasis was 
even more common after appendectomy 
for chronic appendicitis than before op- 
eration, (27 per cent unoperated, 29 
per cent appendectomized individuals) 
and adds facetiously that if the appen- 
dix were not removed, “there would be 
more stasis m it after operation than 
before” * 

Unquestionably the chief usefulness 
of the gastro-intestmal series in these 
cases lies in excluding ulcer, gallblad- 
der disease, and diseases of the colon, 
not forgetting the diagnostic aid of the 
flat kidney plate, and the help that 
establishing the anatomical position of 
the appendix gives in certain cases 
Ulcer and appendicitis sometimes exist 
together Deaver speaks of this I do 
not think the incidence is as high as 
some have stated , maybe five to ten per 
cent would be correct As mentioned 
above, several who have written on the 
subject feel that there is no upper ab- 
dominal dyspepsia which is cured by 
appendectomy However, if the X-ray 
shows an irritable stomach, without ul- 
cer, and a tender appendix, that, I 
think, is confirmatory evidence of ap- 
pendicitis But, after this is said 
my experience corresponds to the trend 
of recent opinion , there is a gradual 
rebirth or renaissance of the idea that 
a half hour’s questioning, perhaps re- 


peated two to three times, plus careful 
abdominal palpation is more valuable 
to the patient than most of the expen- 
sive tests The follow-up studies gen- 
erally note this In their conclusions as 
to how to avoid unsatisfactory results, 
there is little mention of X-ray exam- 
inations, but all stress careful pre-op- 
erative histoiy and examination, and 
Icnowledge of which types to avoid 

Operation 

A word about the operation There 
IS a general feeling that it is devoid 
of mortality and complications, but 
there is a recorded mortality of 1 5 to 
2 per cent in very good hospitals I 
have never used a McBurney incision 
Gibson,® after his first analysis of fail- 
ures in 1920, gave up the McBurney 
and uses entirely a large rectus inci- 
sion, for exploration However, a wide 
operative exploration is not a panacea 
for right-sided abdominal pain In 73 
of 102 cases it did not avert an un- 
satisfactory result. 

Concerning the appearance of the 
appendix at operation, there is no 
doubt but that partial or irregular or 
complete obliteration of the lumen in- 
dicates a chronic process and relief will 
follow operation Fecahths are plugs 
of intestinal contents which have be- 
come stagnant in the appendix lumen 
and become inspissated, encrusted with 
mucous, lime salts, etc Their presence 
is presumptive assurance of a good re- 
sult The doubtful types are where 
one finds only slight congestion, a dull- 
ing of the normal lustre of the serosal 
surface, or coiling or slight kinking of 
the appendix — appearances which one 
frequently sees when operating for dis- 
ease of other intra-abdommal organs, 


♦Personal communication 
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and winch seem like rathei meager 
pathological changes upon winch to ex- 
plain all the patient's symptoms and to 
be the piece de resistance of all the 
study, trouble, and expense the patient 
and doctor have gone thiough 

There is controveisy here Some 
deny that these slight findings repre- 
sent chiomc appeiidiatis The truth is 
that the border line between pathologi- 
cal and physiological change in the 
appendix probably has not been de- 
fined, and that, as stated above, the 
only proof in many cases is tliat, hav- 
ing followed these patients and found 
them free fiom pain after operation, 
they probably had appendicitis In 
other words, the preoperative exami- 
nation may be more accurate than the 
findings at operation 

End Resui^ts 

I have summaiized 50 of my own 
peisonal lecords of patients upon 
whom appendectomies had been done 
for chronic appendicitis in whom I 
knew the end results, followed thiee 
to SIX months later All acute appen- 
diatis cases were excluded All these 
cases had had long continued pains, 
had noimal tempeiature and normal 
blood count There were no fatalities, 
and no postopeiative complications 
Thirty-seven cases had had previous 
attacks of right lower quadrant pain, 
with approximate freedom from pain 
between attacks and no other symp- 
toms As near as I know all of these 
were relieved I either have a note 
that the patient was well or free from 
symptoms three to six months later, or 
a note from the attending physician 
that such was the case 

Of the remaining 13, there were 
four cases where there had been epi- 


gastiic distress associated with right 
lower quadrant attacks One of these 
cases had an X-iay diagnosis of prepy- 
loric and duodenal ulcer All of these 
patients are cured following appendec- 
tomy 

Another case developed heartburn 
shortly after appendectomy (definite 
appendicitis was found at operation) 
Her pains in the right side have ceased, 
but she still lias occasional heartburn 
relieved by alkalies Two cases had 
only epigastric pain — no right lower 
quadrant symptoms, but examination 
revealed tenderness there They were 
cured Two cases had peisistent right 
lower quadrant pam with no definite 
acute attacks They are relieved Tfiree 
cases are unrelieved One may have a 
chronic cholecystitis, the othei two 
probably belong to the irritable colon 
group 

In one case, I made a frank error 
This patient was vomiting, had abdom- 
inal pain, and also complained of deaf- 
ness in the right ear, which I told hei 
she could have attended to later This 
deafness and the vomiting were due to 
central nervous system lues affecting 
the internal eai mechanism It cleared 
up after antiluetic therapy 

Thus 75 per cent of the group had 
lepeated attacks of right lower quad- 
rant pain only, and all were cured In 
the remaining group several were re- 
lieved of epigastric distress by appen- 
dectomy, and there is an occasional op- 
eration for persistent right sided pain 
or persistent epigastric distress, with 
good results All of the four failures 
are found among these more atypical 
cases 

The age group as a whole is joung 
2 o\ei 40, 6 between 30 and 40, 17 
between 20 and 30, 15 between 10 and 
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20. There aie apparently no examples 
of chronic appendicitis in this series 
under 10 years of age Although 
chronic appendicitis does occui in 
young children, most children undei 10 
years have acute appendicitis or a re- 
curiing acute attack Incidentally, 
during the period of this series, there 
was one case m which opeiation was 
advised against, and the patient subse- 
quently was completely relieved by 
appendectomy done elsewhere , also 
two cases in which operation was re- 
fused and the patients have remained 
well 


The senes is not laige, peihaps all 
subsequent histones and later develop- 
ments aie not completely known and 
pci haps some patients might have got- 
ten well without operation. However, 
the review of these cases leaves the re- 
iterated impression It is time well 
spent A\hen chionic appendicitis is sus- 
pected to examine a patient two or 
three times foi one-half hour each 
time befoie deciding to do an opera- 
tion In this examination, the inter- 
pretation of the clinical histoiy is the 
most important single factor in avoid- 
ing poor results 
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Clinical Teaching with Special Reference to 
Bedside Study of Disease^ t 

By L J. Moorman, M D , F A C P , 

Oklahoma City, Oklahoma 


T he woid “clinicar’ means to lie 
m bed Clinical medicine m its 
'broadest sense means that part 
of medicine whicli has to do with the 
bedside investigation of disease in the 
living body Clinical medicine is not 
a school of dogma, it is a school of 
method Progress m clinical medicine 
IS not hedged about by fixed limits, but 
may go as far as the individual’s meth- 
ods of observation and investigation 
can carry him 

The medical student should be im- 
pressed with this fact early in the 
course of his studies, because there can 
be no better preparation of the soil for 
the growth of observation, or for the 
budding and floweiing of genius than 
the laiowledge of an open course where 
all who enter the race are equally free 
and independent in the development of 
their talents 

In the middle of the sixteenth cen- 
tury Montanus fiist taught medicine by 
bedside instiuction at Padua He was 
contemporar}' with Vesahus, who was 
at this time preparing the Fabrica for 
publication, laying the foundation for 
model n anatomy, and giving it a place 

♦Received for publication, No\ ember 7, 
1931 
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in the curriculum which it has never 
lost We may safely say that clinical 
teaclung dates from this period at 
Padua, but there was little progress 
during a period of three hundred years 
The awakening which came in the 
first part of the nineteenth century ulti- 
mately placed medicine on a broad 
basis Lavoisier became one of the 
prime movers through his discovery of 
the nature of respiiation and the 
sources of animal heat The movement 
gathered impetus through the enthus- 
iastic studies in gross patholog}^ ear- 
ned on in France by Bichat and Ins fol- 
lowers, and m Vienna by Rokitansky 
and Skoda Also through the develop- 
ment of percussion and auscultation In 
Coivisart, Laennec, Bayle, Piori^% 
Louis, and Andral 
While some mistakes were made and 
false conclusions drawn, the study of 
pathological anatomy and the more in- 
telligent use of percussion and auscul- 
tation put clinical medicine forward 
with a bound This nas particularly 
tiue with reference to diseases of the 
heart and lungs V'here\er possible 
the symptomatic classification of dis- 
ease gave place to the anatomic classi- 
fication Through these methods lied- 
sidc stud) and obser\*alion recened a 
great stiniuliis and there soon came a 
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better understanding of many diseases. 
Laennec made liis significant contribu- 
tions to our knowledge of diseases of 
the heart and lungs ; Louis through his 
clinical and anatomical study of disease, 
and his statistical and analytical meth- 
ods not only made valuable additions 
to our knowledge, but he exerted a le- 
markable influence on the teaching of 
clinical medicine. It might be said 
that modern clinical teaching in Amer- 
ica had its origin in the young Amen- 
can students of Louis during the fourth 
decade of the nineteenth century. 
Among these were Jackson, Shattuck, 
Holmes, Gerhard, Stille, Power, Flint, 
Swett, and Clark 

With the growth of clinical medi- 
cine have come all the influences of 
physiology, bacteriology, physiological 
chemistry and the various laboratory 
and mechanical aids to diagnosis, all 
designed to supplement clinical diag- 
nosis, yet many of them serving as a 
dangeious lure for the unwary student 
of bedside medicine He is often 
tempted to think of this or that test or 
device as a short-cut, rather than an 
aid to diagnosis or a method of con- 
firming clinical findings, and may make 
the fatal mistake of slighting the his- 
tory of the case and omitting or ab- 
breviating the bedside study while he 
awaits the laboratory report When 
the report is received, it may be given 
unwarranted weight, because there is 
nothing m the scale with which its 
value may be checked 
The bedside study of a case should 
begin With a carefully taken history 
and should not end until every organ in 
the body has been tboioughly exam- 
ined. The true spirit of the faithful 
observer is expressed in the following 


quotation from Louis’ Reseat dies on 
Phthisis • 

"All these cases were taken on the same 
principles and with the same details; and as 
It appeared to me impossible to carry on a 
system of observation such as this and attend 
to private practice at one and the same time, 
I relinquished the latter altogether for the 
time being. I regularly passed three or four, 
and sometimes five hours daily in the hos- 
pital, devoting at least two hours to each 
postmortem examination And although 
habit must have familiarized me with ana- 
tomical investigation, I still employ the same 
time I did two years ago in the examination 
For I am convinced that if we wish to ob- 
serve well, we must not observe hastily , and 
that the sole means of rectifying unfavor- 
able errors is repeatedly to submit to new 
examination, questions which we may have 
at one time believed settled, and consequent- 
ly to go on perpetually observing the same 
objects, just as if they were, m each in- 
stance, beheld for the first time" 

William Harvey also possessed tbe 
spirit which should animate the true 
clinician when he said 

"Let us then blush, in this so ample and 
so wonderful field of nature to credit other 
men’s traditions only ATafure herself must 
be our adviser, the path she walks must be 
our walk, for so while we confer with our 
own eyes, and take our rise from meaner 
things to higher, we shall at length be re- 
ceived into her closest secrets ” 

The teacher of clinical mediane to- 
day carries a heavy responsibility. The 
"primal sympathy of man for man” 
which gave origin to medicine is being 
threatened by the various distracting 
diagnostic and therapeutic agencies, 
which, through spectacular appeal, or 
the promise of a short-cut, tend to 
draw the student away from the bed- 
side 

While our knowledge of disease and 
its treatment has been greatly aiig- 
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mented in the past centur}'-, and while 
this inci eased knowledge has materially 
altered our diagnostic methods and our 
therapeutic proceduies, it has in no 
way altered the relation of host and 
disease Human nature is just the 
same disease untreated, works the 
same ravages in the human organism 
The need of sympathetic understand- 
ing IS still eminent The clinical teach- 
er must cultivate the a? f of medicine , 
lus manner must be such as to inspire 
confidence and hope, and yet “the see- 
ing eye, the hearing ear, the sensitive 
fingers and the understanding mind” 
must be employed with such searching 
effect that they approach the accuracy 
of a science With these qualifications 
the teacher of clinical medicine should 
stand in relation to the student as a 
guide at the threshold of this most in- 
tricate and interesting unit of society, 
the human organism, ready to acquaint 
him with the normal living anatomy 
and physiology, prepared to eliat the 
history of disease ^ ready to demon- 
strate the methods of physical explora- 
tion for the purpose of discovering de- 
partures from the normal, quick to 
sense mental and psychological devia- 
tions, trained in the correlation and 
diagnostic appraisement of facts ob- 
tained; generous but discriminating in 
the use of laboratory and mechanical 
aids, and finally conservative and hu- 
mane in the application of treatment 
I think this IS not too much to ask of 
the clinical teacher , the more he brings 
to the bedside, the more he ivill take 
away 

The student can be interested in the 
methodical demonstration of the nor- 
mal and the discovery of departures 
fiom the normal It is a mistake to 
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allow him to go through medical school 
with the impression that if he learns 
anatomy, physiology, biological chem- 
istry and bacteriology he will then 
be suddenly endowed with so-called 
diagnostic instinct, or as Oliver Wen- 
dell Holmes says “intuitive sagaaty”. 
He must learn that intuitive sagacity is 
synonymous with hard discipline and 
that every individual is endowed with 
special senses which if properly trained, 
may become powerful instruments of 
precision, incredibly keen and pene- 
trating in their search of knowledge, 
and to go on the trail of disease with 
such weapons is like playing an inter- 
esting game 

Doctor Henry A Christian lias said 

"Perhaps the fault of the student is, more 
than we admit, a reflected fault of the teach- 
er We are constantly criticized through our 
students’ work by their plunging immediate- 
ly into instrumental and laboratory methods 
of examination of patients Is not that the 
thmg that we are doing ourselves a great 
deal more than we should, if we remember 
that we stand before our students as ex- 
emplars? Are we not too much inclined to 
fail to commit ourselves definitely to a cer- 
tain finding as normal or abnormal after 
simple methods of examination? I am lery 
sure that I am guilty often in that respect, 
notwithstanding that I rather carry it on my 
conscience to be guiltless as far as possible 
As teachers we refer too readil> to the x-raj 
or exanunations of that special sort I do 
not mean at all to decry reference to the 
x-raj, but we refer the patient for special 
examinations before we commit oursches 
in the presence of the students to our judg- 
ment about tlie matter based on historj and 
simple methods of examination It seems 
to me ive need to go o\cr our patients with 
our students, using simple methods of ex- 
amination, as soon as the> come into the 
clinic or into the hospital, put donn nhat 
we find, draw a conclusion, and then let 
other methods check up It is not neccssan , 
then, to argue with the student cither the 
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merits or the limitations of the simple meth- 
od You are shown to be correct or in- 
correct, and in time the student will learn 
both your ability to use simple methods of 
examination and your failures in so far as 
your limitations are set by these other 
methods ” 

With these facts in view it would 
seem wise for medical school curricula 
to offer more bedside instruction and 


less amphitheater surgery May the 
spiiit of such men as Sydenham, 
Boerhaave, Laenncc, Allbutt, and Osier 
inhabit the waids of every teaching 
hospital in order that the simple meth- 
ods of bedside investigation may be 
preserved and that the knowledge of 
clinical medicine may reach its ultimate 
refinement ' 


Wastage of Health and Money in Sectarian Cults 

I 'HE objection to the existence of sectarians is not so much that their 
JL therapeutic methods are in themselves incorrect as that the use of these 
or any other therapeutic measures by individuals untrained m the medical 
sciences, unable to diagnose disease, and unaware of their own limitations, is 
unsound, dangerous, and economically wasteful It is established beyond doubt 
that in some disease conditions cures may be effected through the prompt 
employment of the appropriate remedial measures — early surgical intervention 
for cancer and acute appendicitis, antitoxin for diphtheria, quinine for malaria, 
salvarsan for syphilis, etc Delay in the diagnosis of these conditions and in 
the employment of the proper remedy may result in a more serious illness 
than might otherwise occur, or may even result in death There is danger not 
only to the individual but also to the community How foolish it is for a 
community to maintain an elaborate public health machinery to prevent the 
spread of certain communicable diseases, and yet permit individuals to practice 
who are unable to differentiate diphtheria from pneumonia or scarlet fever 
from measles In experimenting with sectarians, people often spend large 
amounts of money which they can ill afford ” 

From The Heahng Cults — A Study of Sectarian Medical Practice Its 
Extent, and Control By Touis S Reed, Ph D The Committee on the Costs 
of Medical Care, 910 Seventeenth Street, NW, Washington, DC 
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DEATH POLLOWING THE USE 
OP ACETYLSALICYLIC ACID 
IN ASTHMATIC CONDI- 
TIONS 

Notwithstanding the growing litera- 
ture with constantly multiplying re- 
poits which detail serious untoward 
effects and even death following the 
use of acetylsalicyhc acid in attempting 
to obtain relief from asthmatic condi- 
tions, further emphasis of this danger 
IS indicated An illustrative case is 
to be found in this issue of the An- 
nals In Case I of the group of pa- 
tients described by Dr Macdonald^ it 
had been noted on several occasions 
that severe attacks of asthma had fol- 
lowed the administration of coal-tar 
products Finally, one-half hour after 
taking 10 grains (0 6 gm ) of aspirin, 
the patient suffered a severe attack of 
asthma in the course of which death 
occurred In discussing the etiology 
of this condition, Macdonald gives a 
brief review of earlier reports of sim- 
ilar fatalities, and calls attention to 
the fact that it is altogether out of the 
question to attribute the fatal outcome 
under such circumstances to the toxic- 
ity of acetylsalicyhc acid in the ordi- 
nary sense of the term He quotes de 
Jankovich on this point to the effect 
that the lethal dose can be fixed at 20 
gms The ill-effects which have been 
observed following the ingestion of but 
5 or 10 grains (03 to 0 6 gm ) must 
have an allergic basis 


A recent coroner’s case in the ex- 
perience of the writer apparentl}' falls 
in this group A robust-appearing 
young man consulted a druggist for 
symptoms which he believed indicated 
a “cold” He was given two reme- 
dies of which one was acetylsahc)dic 
acid in 5 gr tablets He took two of 
these tablets before leaving the store 
Whether he took others is not known 
Several hours later he was found in 
bed extremely dyspneic and cyanotic, 
and died before a physician could be 
obtained Attention is called also to 
the recent paper by Lamson and Thom- 
as® describing four examples of aller- 
gic response, one fatal, following the 
use of a nostrum for the treatment of 
asthma, the chief ingredients of which 
are acetylsalicyhc acid and caffeine 
The frequency of such ill-effects might 
lead to the impression that in some way 
a synergistic effect exists between the 
asthmatic state and acetylsalicyhc acid 
Rather must we recognize the patho- 
logic constitution (thymico-l} mphalic) 
which IS the common substrate for the 
allergic response in both instances 
It IS indeed with truth that Walzer® 


iRrACDOvALD, I G The local and constitu- 
tional pathology of bronchial asthma, 
Ann Int Men, 1932, m, 253-277 
=Lamsov, R \V and Thomas, R Some 
untoward effects of acetj lsahc\ he acid, 
Jr Am Med Assoc,, 1932, ncin, 107 
3Coca, a F , Wmzer, M, and Thommin, 
A A Asthma and ha\ fever, Clnrlcs C 
Thomas, 1931, p 280 
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wrote “Aspirin and the closely related 
coal-tar products are among the most 
tieacherous drugs employed m the 
therapy of asthma Their routine or 
careless prescription for atopic pa- 
tients is a dangerous practice ” 

CARDIAC HISTOPATHOLOGY 

IN thyrotoxicosis and 

ADENOMATOUS GOITER 
Whether there are characteiistic 
histopathological changes, or any 
changes at all for that matter, in the 
hearts of patients who have shown 
clinical evidences of cardiac disturb- 
ances in association with thyrotoxico- 
sis has been subject to much difference 
of opinion The staff of the Depart- 
ment of Pathology has recently con- 
ducted a purely objective investigation 
of this problem, a preliminary report 
of the results of which is to appear in 
a forthcoming number of the Amen- 
can Heart Journal In connection 
with other lines of investigation which 
are described in that report, from a 
total of 43 autopsies of cases of exoph- 
thalmic goiter, 35 were selected as 
being free from evidences of syphilis, 
rheumatic fever, infective endocarditis 
or severe coronary atherosclerosis so 
that as far as possible known causes 
of myocardial changes were eliminated 
A control senes was then set up by 
matching each individual case of the 
exophthalmic series with another of 
the same age and sex, i e , with a case 
as similar as possible in all respects 
except that exophthalmic goiter had 
not been present Comparable micro- 
scopical slides from the hearts of these 
70 cases were then examined and the 
results tabulated as to thirteen items 
commonly made note of m such exam- 
inations of the heart wall In compar- 


ing the two series by this method only 
f oui features wei e found to occur with 
sufficiently greater frequency in the 
exophthalmic series to suggest that 
they might be significant These were 
myocardial hypoplasia, fibrosis of the 
myocardium, endocardial sclerosis and 
cellular infiltrations. Myocardial hypo- 
plasia was judged largely by the state 
of the muscle of the right ventricle 
Its significance is that of constitutional 
pathology, vascular hypoplasia being 
a constant finding in the Graves’ con- 
stitution. 

Of the hearts in the exophthalmic 
series, 80 per cent showed myocardial 
fibrosis as compared with 51 5 per cent 
in the control series The areas of 
fibrosis were usually small and were 
found chiefly in the left ventricular 
wall and the papillary muscles The 
type of the fibrosis was such that it 
could not have been due to arteriolar 
occlusion In four instances cellular in- 
filtrations associated with patchy fibro- 
sis were found, but in none of these 
were early lesions of the muscle fibers 
themselves seen, and the wandering 
cells were relatively few In one case 
only was there a severe active myo- 
carditis of the type described by Fahr 
In this heart there were many focal 
lesions occurring throughout the myo- 
cardium, even m the auricles These 
lesions were non-purulent and were 
present in all stages of a series ex- 
tending from focal necroses with lym- 
phocyte and plasma cell infiltrations to 
old and somewhat hyaline patches of fi- 
brosis As far as histopathological study 
could determine, such changes as were 
present m this heart would be entirely 
capable of leading to the areas of fibro- 
sis found in a large proportion of the 
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exophthalmic senes If such was their 
etiology, It IS difficult to understand 
why, in such a relatively large series, 
only a single example should be found 
in a stage of noteworthy activity 
Nevertheless, no other etiological fac- 
tor than the hyperthyroid state could 
be found for that particular case 


The hearts of 55 cases of adenoma- 
tous and nodular colloid goiter were 
compared by the same method with a 
matched control senes from non-goi- 
tious individuals No significant dif- 
ference in the incidence of pathological 
changes could be discovered between 
the two series 
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Obet das AufUcten von PeitkardtUs mch 
Lungemufat ktcn [The Occurrence of 
Pericarditis Following Pulmonary In- 
farction] By Paul Wermer (Klin 
Wochenschrift, 1932, xi, 329-330 ) 

The deplorable frequency of both spon- 
taneous and post-operative venous throm- 
bosis and pulmonary embolism in recent 
years has directed attention to the etiology 
and pathogenesis of pulmonary infarction, 
and justifies description of a clinical picture 
which the author believes has not previously 
been detailed — ^pericarditis resulting from in- 
farction of tlie lung The etiology of this 
condition is considered to be direct extension 
of the fibrinous pleuritis which is always 
found over the base of an infarct to the 
pleuropericardial layer (pericarditis exter- 
na) and then to the visceral pericardium 
Characteristic cases are presented In mak- 
ing the diagnosis the evidences of the in- 
itial pulmonary pathology will usually be 
clearcut The sudden appearance of stab- 
bing pain in the side, cough and dyspnea, 
after an operative procedure, togetlier with 
evidences of collapse, pallor or cyanosis, 
tachycardia, and thin feeble pulse make the 
diagnosis of embolism of a small pulmonary 
artery extremely evident To this picture 
the evidences of a pericarditis are added in 
the s\ndrome under consideration Peri- 
carditis haling this etiology was character- 
ized in the author’s cases by the roughness 
of the friction sound, by its fugacitv and 
by the severe pain in the cardiac region 
vhich was readily distinguishable from the 


pain produced directly by the infarct Dif- 
ferential diagnosis between this and other 
forms of pericarditis is discussed Since 
pulmonary infarction at times gives no clin- 
ical signs or symptoms, in the association 
of the two conditions here described maj be 
found the cause of some examples of “idio- 
pathic” pericarditis for which no explana- 
tion has hitherto been available 

The Amount of Bptncphnn vi Extracts of 
the Medulla, Carter and Whole Supra- 
icnal Gland of Rabbits, Pigs, Cattle, and 
Horses By Takeo Kozima, Mamoru 
Nemoto, Shizuka Saito, Hiroshi Sato, 
and Taisuke Suzuki (The Tohoku Jr 
of Exper Med, Sendai, Japan, 1932, xix, 
205-232 ) 

Extracts were made from the medulla, 
cortex and whole substance of suprarenal 
glands of oxen and horses, of the medulla 
and whole glands of pigs, and of the whole 
gland of rabbits The epincphrin content of 
these extracts was estimated by means of 
the colorimetric method of Folin, Cannon 
and Denis, that of Suto, the rabbit in- 
testine segment method , the blood pressure 
of the pithed dog, the cat paradoxical pupil 
reaction, the perfusion of toads’ legs and 
rabbits’ cars The results obtained arc pre- 
sented in tabular form The suprarcml 
gland of the horse ga^e similar \alucs for 
epinephrin regardless of the methods ap- 
plied, but the glands of rabbits, pigs and 
cattle gasc sariable results in respect to 
the methods used, and the character of these 



296 


Abstracts 


variations differed with the various species 
as well To explain these variations, which 
are confidently believed not to depend upon 
technical error, certain suggestions are made 
It is possible that the active principles in 
the extracts should not be assumed to be 
adrenalin alone, but some mixture of adrena- 
lin and allied substances Or, extracts may 
contain besides adrenalin some substances 
which act to intensify the action of epine- 
phrin in various degrees according to the 
test object employed Perhaps both of these 
alternatives act together As previously re- 
corded, there was demonstrated in small 
amount in the adrenal cortex of cattle and 
horses that substance which gives a positive 
reaction to the Folm test but none to the 
Suto test or to the biological tests 

Obsenmtwns on Heait Sounds with Par- 
Uciilai Reference to Gallop Rhythm and 
Sounds of Auricular Origin By A Gar- 
rard MacItRod, Frank N Wilson and 
Paul S Barker (Proc Soc Exp Biol 
and Med , 1932, xxix, 1009-1010 ) 

Two Einthoven galvanometers coupled in 
tandem were used to record the electro- 
cardiogram and the heart sounds simulta- 
neously, and the electrical stethoscope manu- 
factured by the Western Electric Com- 
pany was used to convert the sounds into 
electrical variations The study of a large 
number of phonocardiograms led to the fol- 
lowing tentative conclusions From the 
graphic standpoint gallop rhythm may be 
defined as a condition in which three sounds 
occur during each cardiac cycle Several 
varieties may be distinguished (a) Proto- 
diastolic gallop rhythm in which the extra 
sound follows the second heart sound by a 
constant interval and occupies the same 
position in the cardiac cycle as the normal 
third heart sound (b) Presystolic gallop 
rhjthm in which the extra sound precedes 
the first heart sound by a constant interval, 


and is almost certainly of auricular origin 
The onset of the extra sound falls within 
the P-R interval of the electrocardiogram 
This appears to be the most cpmmon type 
of gallop rhjthm It is particularly fre- 
quent in cases of arterial hypertension (c) 
Systolic gallop rhythm in which the extra 
sound falls within the limits of ventricular 
systole This type of gallop rhythm is un- 
common and apparently has no clinical sig- 
nificance (d) Gallop rhythm due to au- 
dible auricular sounds when the P-R interval 
of the electrocardiogram is increased beyond 
normal limits in which case the extra sound 
may fall in any part of diastole Tins should 
probably be considered a variety of pre- 
systohe gallop rhythm 

Pioduction of Thy) Old Hyperplasia in Rats 
and Mice by Adininisti’atton of Methyl 
Cyanide By A W SpEncE and David 
Marine (Proc Soc Exp Biol and Med , 
1932, XXIX, 967-968 ) 

The senior author and his associates have 
shown previously that the daily subcutaneous 
administration of small doses of aliphatic 
cyanides to young rabbits of either sex, 
maintained on a diet of alfalfa hay and 
oats, will produce thyroid hyperplasia within 
21 days Methyl cyanide was found to be 
most potent in this respect Rats were given 
daily subcutaneous injections of varying 
doses of methyl cyanide in water After 21 
days only very slight thyroid hyperemia 
was shown After 28 days there was defi- 
nite thyroid hypertrophy, but it was obvious 
that the thyroid of the rat was less reactive 
than that of the rabbit With increased 
dosage for the intervening days the thy- 
roids were larger and more hyperemic at 
the end of 36 days Although there were 
individual variations, in general the thyroid 
reaction was proportional to the dosage 
Only a slight thyroid reaction was produced 
in mice after periods of dosage of from 11 
to 3.4 days 
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Surge! y of the Chest By George F Straub, 
M D , FACS XX + 475 pages, 341 il- 
lustrations, including 68 in color Charles 
C Thomas, Springfield, Illinois 1932 
Price, $10 50 postpaid 
Although outside of the field of practice 
of most of the readers of the Annaes, it 
IS appropriate to give brief mention to this 
book There is perhaps no other anatomical 
area for specialization in which community 
of knowledge is more essential on the part 
of the internist and surgeon than the thorax 
Since this book presents the recent advances 
in this field and discusses the application of 
surgical methods to a considerable number 
of diseases usually first seen by the internist, 
this treatise must be of interest and value 
to that group For the surgeon it describes 
technical procedures as well Not only is 
this book well written but it gains much 
from Its numerous illustrations, many of 
which are reproduced from drawings by the 
author Skillful use has been made of an 
additional color in many of the figures The 
format is excellent 

Lang’s Gennan-English Dictionary of Terms 
Used m Medicine and the Allied Sciences 
with their Pronunciation Revised and 
edited by Mieton K McyErs, M D , Neu- 
rologist to the Northern Liberties Hos- 
pital, Chief of Nerve Clinic, St Agnes 
Hospital, Consulting Neurologist, Jewish 
Hospital, Philadelphia, etc Fourth edi- 
tion, enlarged 926 pages P Blakiston’s 
Son and Company, Philadelphia Price, 
$1000 

Practically everv English-speaking reader 
of medical German, not born to the lan- 
guage, has made use of the earlier editions 
of Lang’s German-English Dictionarj of 
medical terms Such a dictionary is, in 
fact, indispensable The standard German- 
English dictionaries lack all except the more 
frequently used medical terms and cannot 


give the specific medical significance of many 
terms which have a common usage as well 
This new edition has been entirely reset 
This was made necessary by the addition of 
the pronunciation, in easily understood Eng- 
lish syllables, of each word Also 3,500 new 
words have been added, bringing the total 
to approximately 56,500 definitions This 
gives a work which is not onli' satisfactory 
for the general reader of medical German 
but also an important aid to the translator 
or researcher This new edition will be 
welcomed by the users of its predecessors 
German remains the most important foreign 
language for the English-speaking physician 

Biochemistry in Internal Medicine By 
Max TrumpER, Ph D , Clinical Chemist 
and Toxicologist, formerly in charge of 
the Laboratories of Biochemistry of the 
Jefferson Medical College and Hospital, 
and of the Psycho-Biochemistry Labora- 
tory, Graduate School of the University 
of Pennsylvania, and Abraham Canta- 
Row, M D , Instructor in Medicine, Jef- 
ferson Medical College, Assistant Attend- 
ing Physician, Philadelphia General Hos- 
pital, in charge of Laboratorj of Bio- 
chemistry, Jefferson Hospital, vith a fore- 
word by Eemer H Fuxk, M D , Suther- 
land M Prevost Professor of Therapeu- 
tics at Jefferson Medical College 454 
Pages, 11 figures W B Saunders Com- 
pany, Philadelphia 1932 Price, in cloth, 

$5 SO net 

This book is designed to correlate the 
established facts of biocIieniistr\ with the 
ordinary diagnostic problems of internal 
medicine It s not a laboratorj manual 
and accordingl} is not concerned witli the 
details of laboratorj proctdurts Rather it 
aims to gi\c the clinician a clear understand- 
ing of the significance of the results oi labo- 
ratorj in\ estigations watliin the field of 
biochcniistrj and related 'cieiicee Ti^bt 
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chapters are devoted to consideration of the 
clinical aspects of fundamental metabolic 
processes in health and disease Then follow 
ten chapters dealing with more highly 
specialized functions and the biochemical as- 
pects of certain disease states The final 
chapter is an outline of the chemical diag- 
nostic features of various disorders, thus 
providing an indexed table of the clinical 
laboratory tests of a chemical nature which 
are informative m various disease conditions 
The style is lucid, and highly technical dis- 
cussions and matters which are yet largely 
controversial are omitted Free use of sec- 
tion and paragraph headings in several styles 
of type emphasizes the logical arrangement 
This IS a well made book which promises to 
be very useful 

Physwtheiapy Its Principles and Practice 
By F Howakd Humphrts, M D (Brux ), 
FRCP (Edin), MRCS (England), 
DMR and E (Camb), Hon Consulting 
X-ray Physician and Electrotherapist to 
Christ’s Hospital, Hon Consulting X-ray 
Physician and Electrotherapist to the 
London Clinic, Late Officer m Charge 
X-ray and Electrotherapeutic Depart- 
ments, 3rd London General Hospital , 
Capt R A M C (T F ) , Late Consulting 
X-ray Physician to the Force in Egypt, 
Major R A M C , Past President of the 
American Electrotherapeutic Association, 
Past Vice-President of the Section of 
Electrotherapeutics, Royal Society of Med- 
cine and Ralph E Stuart-Webb, M B , 
BS (Lond), MRCS, LRCP, with 
contributions by Frank Romer, MRCS, 
LRCP, A E Hayward Pinch, F R 
CS, MRCP and A Gordon Watson, 
M D The Macmillan Company, New 
York, 1932 Price, $4 SO 
Phj'siotherapy Its Principles and Prac- 
tice, as its full title indicates, is divided into 
two parts In the introduction the author 
defines Physiotherapy as “the treatment of 
the patient by physical means, at the hands 
of the phjsician or by the art and skill of 
the surgeon" and he stresses the necessity 
of phj siotherapists being medically trained 
In the first part, "Principles”, a very full 
and detailed description of the application 
and apparatus of the \anous physiothera- 


peutic agents IS given, as well as a brief 
historical review of the older methods, such 
as static electricity and low and high voltage 
currents Infra-red rays, being antagonistic 
to ultra-violet and X-rays, may be used to 
some extent as preventive and curative of 
X-ray lesions, it is stated 
“Radium Therapy”, which is Dr Pinch’s 
contribution, is a chapter of but 17 pages 
One may well question the wisdom of at- 
tempting to present such an important sub- 
ject in so small a compass Ample warning 
is given as to possible complications and 
sequelae 

“Massage and Manipulation” by Dr Frank 
Romer is well done He wisely urges medi- 
cal men to be sure that they give their pa- 
tients no reason for going to a “bone set- 
ter” A doctor should know how to pre- 
scribe massage, and what particular cases 
need it X-ray plates should be made of 
joints, before manipulation, to make sure 
that no pathological lesion exists 
Because in this country spa treatment is 
less known and less popular than in England 
and on the Continent, the discussion of this 
method of physiotherapy is of interest One 
wonders, however, about the wisdom of 
the inhalation of radio-active waters over 
several days, in view of recent knowledge 
of the effects of fixation in the skeleton 
Dr Watson aptly states that “all mineral 
■waters cure some cases”, although he feels 
that at present the claims of spas are too 
conservative Quite naturally he stresses 
the advantages of the British spas Melted 
paraffin-wax baths and foam therapy are less 
common physiotherapeutic agents 
Under “Practice” the use of physiother- 
apy and what may or may not be accom- 
plished in various disturbances and diseases 
IS considered One feels that some state- 
ments of the results seem at times over-en- 
thusiastic, but the gratifying effects in polio- 
myelitis we know are not exaggerated Par- 
ticularly interesting is the description of 
Krowler’s method m the treatment of tuber- 
culous laryngitis, “in which the patient him- 
self directs a beam of sunlight down his 
own throat by means of an ordinary look- 
ing-glass and a laryngoscopic mirror, for 
about an hour a da>” This has been used 
by some larjngologists m this country with 
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decidedly good results Dermatological use 
of physiotherapeutic agents is so general as 
to require no comment The last chapter 
on the treatment of "Various Diseases” is 
of some present day importance to the de- 
votee of sports, as golfer’s back, motorist’s 
heel, rider’s strain and tennis elbow are all 
optimistically treated 

Throughout, the author insists that the 
physiotherapist cooperate with the physician 
and surgeon The book is of general interest 
and value to all practitioners, and of real 
practical assistance to one whose special 
field IS physiotherapv R C W 

Conquering Aithutis By H M Margous, 

M D , X -j- 192 pp , 3 illustrations The 

Macmillan Co , New York City, 1931 

Price, $200 

"Conquering Arthritis” is the somewhat 
optimistic title of another of tlie growing 
stream of books written for certain classes 
of patients by specialists in the particular 
disease discussed Readily comprehensible 
to the intelligent reader and written by ex- 
perts without the bias of commercial inter- 
ests, they do much to aid the physician in 
his professional duties and may prove to 
be invaluable to his patients Faced with 
a problem made unusually difficult not only 
by its own complexities and uncertainties 
but also by the necessity of using non-tech- 
nical phraseology, the author has produced 
a work which, with a minimum of dogma, 
succinctly and unemotionally states the pres- 
ent knowledge of the genesis and treatment 
of arthritis After a brief review of tlie 
history of the disease, the discussion of 
chronic arthritis is introduced by a simple 
classification, the following forms being 
recognized (1) Senescent arthritis, (2) 
static artliritis, (3) metabolic arthritis, and 


(4) infectious arthritis Each of these 
forms is treated separately but the greater 
portion of the book is devoted to the fourth 
class, with a somewhat extended discussion 
of the relation of focal infection to inflam- 
mation of joints Especial emphasis is 
placed upon the teeth and tonsils as foci 
of localization of streptococci While the 
author treats this subject quite dispassion- 
ately, nevertheless the uncritical reader 
might well receive the impression that lab- 
oratory animals may show arthritic changes 
when injected with organisms from human 
focal infections irrespective of the mode of 
injection and further, that such changes, 
when they occur, constitute proof of the 
existence of arthrotropic organisms The 
author considers the patient’s genetic back- 
ground exceedingly important in the eti- 
ology of chronic arthritis Stress is laid 
upon various forms of treatment and the 
necessity for adjusting the therapeutic meas- 
ures to the patient as well as to the known 
or surmised etiological factors Margolis 
feels that available therapy is of great value 
even in advanced cases Dietary, phjsio- 
therapy, and medicinal procedures are ex- 
plained with conservative opinions as to prob- 
able results This phase of the subject is 
developed very well, for although much in- 
formation relative to treatment is given, 
there is nothing nhich nould tend to induce 
or enable a patient to treat himself without 
the advice of his physician Just as manuals 
on diabetes melhtus, on nutrition, and upon 
other subjects have served to bring the piijsi- 
cian and his patient into a clearer under- 
standing of their mutual problem, so this 
book should be of distinct \alue m the 
treatment of intelligent patients wnth chronic 
arthritis 

JCB 
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Dedicatory exercises for the new Medical 
Laboratory Building of the University of 
Texas, the John Sealy Hospital Outpatient 
Building and the Rebecca Sealy Residence 
for Nurses were held at Galveston, May 
30-31, 1932 Dr George E Bethel (Fel- 
low), Galveston, delivered the address of 
welcome Dr M L Graves (Fellow), 
Emeritus Professor of Medicine of the Uni- 
versity of Texas, presented two clinics, and 
Dr L F Barker (Fellow), Emeritus Pro- 
fessor of Medicine at the Johns Hopkins 
University School of Medicine, gave a med- 
ical clinic 


Mrs Helen Felch Jennings, wife of Dr 
Charles Godwin Jennings (Master and Sec- 
ond Vice President of the College), died 
suddenly immediately following the San 
Francisco Clinical Session Mrs Jennings 
was a daughter of Alpheus Felch, Fourth 
Governor of Michigan, a descendant of one 
of the early settlers of that State 


Dr Walter A Bastedo (Fellow), New 
York, Dr Oscar Bethea (Fellow), New Or- 
leans, Dr Charles L Brown (Fellow), Ann 
Arbor, Dr Henry Christian (Fellow), Bos- 
ton, Dr Bernard Fantus (Fellow), Chicago, 
and Dr Virgil E Simpson (Fellow), Louis- 
ville, attended a meeting at Philadelphia, 
April 30, as members of the Sub-Committee 
on Scope of the United States Pharmaco- 
poeia Revision Committee This Committee 
IS now selecting the newer remedies for 
the Pharmacopoeia Many of these are 
patented, and over such the Pharmacopoeia 
can exert no control As their titles and 
descriptions are legalized, the Committee can 
make such a rcmcd> official only if the pat- 
entee agrees to eierj word of the text used 
b\ the Pharmacopoeia and agrees to abide 
b> the standard so set for his product In 
manj cases, this agreement is refused In 
■^omt ca«es where it is accepted, manufactur- 


ers of allied products claim an equal right 
to a place in the Pharmacopoeia, on the 
ground that pharmacopocial recognition of 
only one member of a class would be unjust 
discrimination and would afford an unfair 
advertising opportunity 


Dr F M Pottengcr (Fellow and Presi- 
dent of the College) , Monrovia, Cahf , gave 
an addiess at the annual meeting of the 
State Medical Association of Texas at 
Waco, Texas, May 7, 1932, on “The Rela- 
tions of Tuberculosis to General Medicine” 


The Central Tri-State Medical Society, 
composed of physicians of Kentucky, Ohio 
and West Virginia, recently conducted its 
annual meeting The entire scientific pro- 
gram was offered by Fellows of the Col- 
lege, as follows 

Dr Walter Freeman, Washington, D C 
— ^“Conservative Treatment of Head 
Injuries” , 

Dr J Shelton Horsley, Richmond, 
Va — ^“Cancer of the Stomach”, 

Dr Charles H Cocke, Asheville, N C 
— ^“Certain Phases of the Healing 
Process of Tuberculosis”. 


Dr Louis F Bishop (Fellow) and Dr 
Louis F Bishop, Jr (Fellow), both of New 
York City, took part m the scientific exhibit 
at the meeting of the American Medical As- 
sociation, New Orleans, May 9-13 Their 
exhibit consisted of electrocardiograms with 
descriptive titles on Vertigo and Syncope 
in Cardiac Arrhythmias 
An examination of the Program of the 
annual meeting of the American Medical 
Association discloses tliat eighty-nme Fel- 
lows and four Associates had official as- 
signments 


Dr J Burns Amberson, Jr (Fellow), 
Assistant Professor of Clinical Medicine, 
300 
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Columbia University College of Physicians 
and Surgeons, was the guest lecturer and 
delivered a didactic lecture each day, fol- 
lowed by bedside instruction, in connection 
with the Five-Day Postgraduate Tubercu- 
losis Institute League at the Jersey City 
Medical Center, May 16-25, under the joint 
auspices of the Hudson County Medical 
Society, Hudson County Tuberculosis League 
and the Hudson County Tuberculosis Sana- 
torium and Clinics Dr Amberson’s sub- 
jects were Pathology and Pathogenesis 

Dr Asher A White^ son of Dr S Marx 
^^^llte (Fellow and Ex-President of the 
College), has been awarded the Alexander 
Cochrane Bowen scholarship in mediane, 
and will spend next year with Dr Francis 
R Fraser The scholarship affords oppor- 
tunity for one year postgraduate study and 
research at St Bartholomew’s Hospital in 
London Dr White received his M D de- 
gree from the University of Minnesota in 
1929 He was interne and then resident m 
the New York Hospital for two years with 
Dr Lewis A Conner (Fellow) and Dr 
Nellis Foster 


Dr William H Walsh (Fellow), Chi- 
cago, has been selected as the Medical Con- 
sultant of a new Medical Center at Mon- 
terrey, Mexico, by the Governor and Sec- 
retary of the State of Nuevo Leon The 
new Medical Center contemplates a new 
medical school, a general hospital of five 
hundred beds, a nurses’ home, a separate 
wing for tuberculosis, one for the insane, 
and another for communicable diseases Dr 
Walsh was formerly Executive Secretary 
of the American Hospital Association, and 
IS now engaged in hospital planning, organi- 
zation, management and equipment 


Dr Frederick J Farnell (Fellow), Provi- 
dence, R I , Chairman of the Public Welfare 
Commission of the State of Rhode Island, 
IS the author of the following articles which 
appeared recently in the United States Dailj 
“Task of Reshaping Characters of Pa- 
roled Convicts”, 

“Conflict of Prison Industries with 
Products of Free Labor’, 

“Sanitation as Crime Pre\enti%e” 


Dr Frank Parsons Norbury (Fellow'), 
Jacksonville, 111 , w'as initiated to honorar 3 ' 
membership in the Illinois Epsilon Chapter 
of Phi Beta Kappa fraternitj' recently Dr 
Egerton L Crispin (Fellow), Los Angeles, 
Calif, IS a member of the Alumnus Mem- 
bership Committee of this national honorary 
fraternity 

The obituary notice for Dr John Alden 
Lichty which appeared in the July issue of 
the Annals was prepared by Dr Clement R 
Jones, Regent Through oversight the usual 
acknowledgement was not made 


Dr Wann Langston (Fellow'), Oklahoma 
City, Okla , appeared on the circuit post- 
graduate course of the University of Okla- 
homa, Extension Department, June 13-15, 
lecturing on the subject “General Vascular 
Disease, Hypertension and Myocardial Dis- 
ease” at Clinton, Elk City, Woodw'ard and 
Alva, Okla 

Dr J W Torbett (Fellow), Martin, Tex- 
as, addressed the North Texas Medical As- 
sociation at its regular semi-annual session 
at Bonham, Texas, on June IS on the sub- 
ject "The Intradermal Use of Bacterial 
Antigens for the Diagnosis and Treatment 
of Several Chronic Diseases” Dr Torbett 
read a paper before the State Medical As- 
sociation of Texas at its May meeting in 
Waco on tlie subject of “Peribronchial 
Glands as a Focus of Sjstemic Diseases” 


Thurman Delna Kitcliin (Fellow'), Wake 
Forest, North Carolina, President of A\'’ake 
Forest College, was recently appointed b\ 
Governor O Max Gardner of North Caro- 
lina a Member of the Commission for the 
Improtement of Laws In Maj of tins 
j'ear. Dr Kitchin became a member of ‘he 
Duke (Rho) Circle of Omicron Delta Kap- 
pa, and on June 8, 1932, the LL D deqrct 
w'as conferred upon him bj Duke Unner- 
sitj 

Dr Raj M Bahcit (Fellow), Oklahonn 
Citj, addressed the Twin lakes District 
Medical Socictj, Rockwell Citj Iowa at 
Its Tenth Annual Asscmblj, June 16, on the 
subject of ‘Diaciiosis and Treatment of 
Allergic Diseases”. 
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Acknowledgement is made of the follow- 
ing gifts to the College Library of pub- 
lications by members 

Dr Hyman I Goldstein (Associate), 
Camden, N J — 1 reprint, 

Dr Algernon B Jackson (Fellow), 
Washington, DC — 4 reprints, 

Dr H R Livengood (Fellow), Eliza- 
beth, N J— 1 reprint. 

Dr Robert U Patterson (Fellow), 
Washington, D C — 1 reprint. 

Dr Clair L Stealy (Fellow), San Di- 
ego, Calif — 1 reprint , 

Dr Samuel Weiss (Fellow), Nevi 
York, N Y — 1 reprint 


Dr Robert U Patterson (Fellow), Sur- 
geon General of the U S Army, was the 
recipient of the honorary degree of Doctor 
of Laws bestowed by his Alma Mater, Mc- 
Gill University, at the annual Convocation 
of that institution for the conferring of de- 
grees on May 26, 1932 


Dr Rock Sleyster (Fellow), Wauwa- 
tosa, Wis , was re-elected a member of the 
Board of Trustees of the American Medical 
Association for five years, during the New 
Orleans meeting. May 12 

Dr C W Greene (Fellow), with Dr 
Frank A Hartman, Dr J J Maisel and 
Dr G W Thorn, all of the University of 
Buffalo, were awarded the gold medal by 
the Committee on Awards of the American 
Medical Association in connection with the 
scientific exhibit at the New Orleans Ses- 
sion, “for original investigative work on 
the development and use of a hormone from 
the suprarenal cortex and excellence of pre- 
sentation” 

Dr J Arnold Bargen (Fellow), Dr P 
W Brown (Fellow), with Dr H M Web- 
er, of the Mayo Clinic and Foundation, 
Rochester, kimn , were awarded the bronze 
medal, “for original investigation of dis- 
eases of the colon and excellence of pre- 
sentation” 


Dr Ross V Patterson (Fellow), Dean 
of Jefferson Medical College of Philadel- 
phia, \\.is honored, June 13, by Colgate Uni- 


versity with the degree of Doctor of Sci- 
ence 

Dr Mary O’Malley (Fellow), Washing- 
ton, D C, was elected President-Elect of 
the Medical Women’s National Association 
at the annual meeting of that Society in 
New Orleans, May 9 


Dr Herbert L Bryans (Fellow) Pensa- 
cola, Fla , was recently reappointed a mem- 
ber of the Committee on Publication of the 
Journal of the Florida Medical Association 


“A New Non-surgical Method of Treat- 
ment for Gastric and Duodenal Ulcer” was 
the subject of an address delivered by Dr L 
Winfield Kohn (Fellow), New York, before 
the New York State Medical Society’s meet- 
ing at Buffalo, May 25, 1932 

Dr Edward J Engberg (Fellow), St 
Paul, Minn, was re-elected Secretary of the 
Minnesota State Board of Medical Examm- 
ers for the term of one year, at the May 
meeting of the Board 


Dr Ralph deBallard Clarke (Fellow), 
Meriden, Conn, presented a popular public 
lecture on May 4 on the subject of “What 
IS New m Tuberculosis” to a group compris- 
ing parent-teachers’ organizations, public 
health association members, classes from the 
Nursing School of the Menden Hospital, and 
the general public Compression therapy and 
collapse surgery were illustrated by X-ray 
films, as they were applicable to a series of 
tuberculous children and adolescents 


Dr Joseph Rogers Darnall (Fellow), Ma- 
jor, Medical Corps, U S Army has been 
awarded the Order of the Purple Heart 
Major Darnall was wounded in action during 
the Meuse-Argonne offensive, October 28, 
1918 Major Darnall also received a depart- 
mental commendation for his foresight and 
work in preventing a possible epidemic during 
the emergency occasioned by water shortage 
m Zamboanga, P I , while he was stationed 
there as Surgeon in 1928 


Dr Hyman I Goldstein (Associate), Cam- 
den, N J , read a paper entitled “Recent Ad- 
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vances in Treatment , Hemorrhagic Diseases, 
Anemias, Uremia and Dropsy, Muscular 
Dystrophies, Diphtheria, Chorea and Menin- 
gitis” before the Medical Society of New 
Jersey at its annual meeting in Atlantic 
City, June 16, 1932 


Dr Elliott P Joslin (Fellow), Boston, 
Mass, addressed the annual meeting of the 
Fifth Councillor District of the Medical So- 
ciety of the State of Pennsylvania at York, 
July 28, on diabetes 


Dr Ada E Schweitzer (Fellow), Indi- 
anapolis, Director of Infant and Child Hy- 
giene on the Indiana State Board of Health, 
conducted a Child Health Institute, Winona 
Lake Chautauqua, July 3 to 9, inclusive The 
program was devoted to home protection 
and to the conservation of the child by the 
home m cooperation with the community and 
with organized lay groups and professional 
and official agencies 


Dr Waller S Leathers (Fellow), Nash- 
ville, Tenn, was re-elected President of the 
Nashville Board of Medical Examiners for 
the coming year, during their annual meet- 
ing at Washington, May 2 


Dr Alvin G Foord (Fellow), Pasadena, 
Calif , was made President-Elect of the 
American Society of Clinical Pathologists 
at Its meeting in New Orleans, May 6-9 


Dr William H Robey (Fellow), Bos- 
ton, Mass, was recently elected President 
of the Suffolk District Medical Society 


Dr Henry F Stoll (Fellow), Hartford, 
Conn , was elected President of the Hart- 
ford County Medical Association at its one 
hundred and fortieth annual meeting on 
April 5, 1932 

Dr Cecil Lorio (Fellow). Baton Rouge, 
La , was made President of the Louisiana 


State Pediatric Societj- at its meeting in 
New Orleans, May 10 


THE 1932 GRADUATE FORTNIGHT 
OF 

THE NEW YORK ACADEMY OF MEDICINE 
Tumors, benign and malignant, will be the 
theme of the 1932 Graduate Fortnight of the 
New York Academy of Medicine to be 
held Oct 17-28 The medical profession 
of the country is invited to participate in 
the intensive two week study of this impor- 
tant medical and surgical subject A full 
program of clinical demonstrations, lectures 
and conferences has been arranged to co\er 
all phases of tumors, their diagnoses and 
treatment 

Concurrent with the Fortnight, and for an 
added week thereafter, there will be housed 
in the Academy building an exhibition of 
anatomical specimens numbering approxi- 
mately 3000 units A number of the sections 
in the exhibition will be subjected to lecture 
demonstrations at regular intervals 
Ten evening meetings have been arranged 
during which tumor growths in various parts 
of the human anatomy will be discussed 
Among the speakers are included Doctors 
W Gordon M Byers, Edwin Beer, Charles 
A Elsberg, James Ewing, Donald C Bal- 
four, Daniel F Jones, Dean Lems and 
Francis Carter Wood 
Thirty afternoon clinical meetings and 
demonstrations have been arranged in eight- 
een of New York Citj’s leading hospitals, 
including Bellevue, Lenox Hill, Prcsbjtc- 
rian, St Luke’s, Fifth A^cnuc, Post-Gradu- 
ate, Neurological Institute and others 
There is no charge for attendance at ain 
of the clinics or meetings, but registration 
IS required for participation m the hospital 
demonstration clinics A complete program 
and registration blank for the clinics and 
demonstrations ma> be secured bj address- 
ing The Non York Academj of Mcdicint 
2 East 103rd Street, New York Citj 
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DR LEONARD F C WENDT 
Dr Leonard F C Wendt (Fel- 
low), Detioit, Michigan, died suddenly 
June 11, 1932, of heait disease at the 
age of 56 years 

Dr Wendt was born m Detroit, the 
son of Henry R and Julia Wendt He 
graduated from Baldwin University, 
Berea, Ohio, in 1896, receiving the 
degree of Bachelor of Sciences, and 
from the Detroit Homeopathic Col- 
lege in 1902, leceivmg the degree of 
Doctor of Medicine He received the 
honorary degree of Doctor of Science 
at Baldwin University in 1928 
Dr Wendt was Chief of the Dia- 
betic Clinic at Grace Hospital, Detroit, 
for fifteen years He was also a mem- 
ber of the Executive Board of that 
hospital During the World War he 
was Secretary of the local Medical 
Advisory Board, as well as its exam- 
iner He was Grace Hospital’s volun- 
teer physician at Camp Custer At one 
time he taught diagnosis and pediatrics 
at the old Detroit Homeopathic Col- 
lege, and during 1915 was Instructor 
in Physical Diagnosis m the Detroit 
College of Medicine and Surgery He 
was Consulting Physician at Miriam 
Memorial Hospital and Attending 
Physician to the Eloise Hospital for 
Mental Diseases Dr Wendt was the 
author of several monographs on dia- 
betes 

He will be remembered for many 
years to come for his work among dia- 
betic children In their interest, he 
established a summer camp on a lake 
near Brighton. Michigan, in 1926 He 
continued this project each year with 
the help of the Red Cross and of 
Grace Hospital, but at great expense 


to himself personally Many children 
from Detroit and other parts of the 
State, who otherwise might have had 
to suffer their affliction m the heat of 
the city, have been greatly benefited 
The camp will be continued and will 
be known as the Leonard Wendt Camp 
for Diabetic Childien 

Dr Wendt was a member of the 
Wayne County Medical Society, the 
Michigan State Medical Society, a 
Fellow of the American Medical Asso- 
ciation, a member of the Interstate 
Medical Society, the Michigan Tru- 
deau Society, the Society for the Ad- 
vancement of Science, and the Associ- 
ation for Internal Secretions He had 
been a Fellow of the American College 
of Physicians since 1920 

(Furnished by William M Le- 
Fevre, MD, F.ACP, Muske- 
gon, Michigan ) 

DR FREDERICK WILMOT 
MANN 

Dr Frederick Wilmot Mann 
(Fellow), Houlton, Maine, died June 
16, 1932, at the Aroostook Hospital 
following an emergency operation for 
acute intestinal obstruction Dr Mann 
had seen his patients the day before, 
and had planned to leave for the an-‘ 
nual meeting of the Maine Medical 
Association at Rangeley the very day 
on which his death so suddenly and un- 
fortunately occurred 

Dr Mann was born at Baillie, New 
Biunswick, Canada, May 18, 1868, the 
son of Thomas Andrew Mann and 
Sarah Ann Gilmore He was a gradu- 
ate of the College of Physicians and 
Surgeons of Baltimore m 1892, and 
of the University of Bishops College 
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Faculty of Medicine of Montreal m 
1900, receiving- the degrees of M D 
and M D , CM, respectively He 
fiist practiced medicine in Monticello, 
Maine, and then removed to Houlton, 
where he had practiced foi over thirty 
3 'ears He did postgraduate work at 
the Boston University dunng 1919 and 
1920 He was a member of the Visit- 
ing Staff of the Madigan Memorial 
Hospital and the Aroostook Hospital, 
and had acted as lecturer to student 
nurses at both institutions for several 
years Dr Mann was a charter mem- 
ber and ex-President of the Aroostook 
County Medical Society, a member 
and ex-President of the Maine Medi- 
cal Association, a Fellow of the Amer- 
ican Medical Association, a member 
of the Bntish Medical Association, a 
member of the Council of Physicians 
and Surgeons of New Brunswick, 
Canada, and had been a Fellow of the 
American College of Physicians since 
April 8, 1929 In addition. Dr Mann 
was a Director of the Aroostook Anti- 
Tuberculosis Assoaation, a member of 
the Houlton School Board (serving 
his second term — its Chairman during 
1931) and a member of many local 
organizations ' 

Dr Mann was keenly interested m 
CIVIC and educational affairs He was 
an eager student of medicine, his 
counsel was often sought His fund 
of amusing stories, his ability to quote 
poetry, his genial personality made 
him welcome in any group Above all, 
he was one of the ablest internists of 
his state, and a brilliant physician 


DR BYRON FULLER BARKER 
Dr Byron Fui,i,er Barker (Fel- 
low), Bath, Maine, died on April 29, 


1932, from acute appendicitis Dr 
Barker was born in Bath, November 
19, 1872 He received the degree of 
Bachelor of Arts from Bowdoin Col- 
lege in 1893, and the degree of Doctoi 
of Medicine from the Jefferson Medi- 
cal College in Philadelphia in 1896 He 
was a member of the Medical Staff of 
the Bath City Hospital, and taught a 
course in Internal Medicine to the 
Nurses of that institution 

Dr Barker was an ex-President of 
the Sagadahoc County Medical Soci- 
ety, ex-Secretary of the Bath Medical 
Club, a member of the Maine Medical 
Association, the American Medical 
Association, and had been a Fellow of 
the American College of Physicians 
since 1931 

Quoting from the Maine Medical 
Journal, “His life was devoted to the 
practice of medicine, he read widely, 
had few if any, side issues, took short 
and few vacations and was a model 
of what a careful, cheerful, conscien- 
tious medical advisor should be He 
studied the latest medical treatises and 
had them ready in mind for emergen- 
cies He was keen m diagnosis, was 
trusted implicitly, and was a pleasing 
gentleman in the house of sickness” 

(Furnished by E W Gehring, 
M D , F A C P , Go^ ernor for 
Maine ) 


DR BENJAMIN FRANKLIN 
SHUTTLEWORTH 
Dr Benjamin Frankun Siilt- 
TEEWORTii (Fellon ), died at his home 
m Clarksburg, W Va , March 31, 
1932, from cardiac failure, aged 54 
years Dr Shuttleu orth uas one of 
the most prominent plnsicians of the 
State He recened his Bachelor of 
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Arts degree at the West Virginia Uni- 
versity before entering Jefferson Medi- 
cal College of Philadelphia, from which 
he was graduated in 1905 Since grad- 
uation, he practiced in Clarksburg, 
where he was universally esteemed by 
the profession Dr Shuttleworth was 
honored by being appointed to the 
West Virginia State Counal of Health 
He belonged to the Harrison County 
Medical Society, and was an ex-Presi- 


dent of the West Virginia State Medi- 
cal Association. He was a Fellow of 
the American Medical Association, 
and had been a Fellow of the American 
College of Physicians since 1922 His 
wife, surviving him, was Miss Rachael 
Farris 

f 

(Furnished by John N Simpson, 
M D , F A C P , Governor for 
West Virginia.) 
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Clinical Aspects of Gastric Secretion 

By Arthur L Bi^oomrieud, M D , F A C P , 

San Francisco, Cahforma 


T he study of gastric secretion in 
man may be approached from 
either of two standpoints First, 
there are the problems dealing with 
the mechanism of the formation of the 
various constituents of the gastric 
juice and with the variations of these 
constituents under “normal” or “av- 
erage” conditions Here we do not 
seek that utility which is implicit in 
clinical observations, we deal with a 
phase of animal (human) physiology 
But there is another aspect which is 
of importance to the pathologist and 
to the physician, namely, the correla- 
tions which may exist between aberra- 
tions of secretion and disorders of 
structure or function of the stomach 
This study is practical and empirical 
and it serves no purpose unless its 
results aid m diagnosis or lead to use- 
ful therapeutic action 
Ideas about the physiology of gastric 
secretion in man have been based 
largely on the results of animal 
studies The pouch preparations of 
Pavlow and of Heidenhain modified 
by a host of pupils and followers still 
represent the usual method of study. 

Presented at the San ifceting 

of the American College of Physicians, 
April 4, 1932 

From the Department of Medicine, Stan- 
ford University Medical School 


and while occasional observations on 
men with gastric fistulas such as those 
of Beaumont and more recently of 
Carlson have been recorded, most of 
the human studies have been carried 
on by clinicians with a view to devel- 
oping diagnostic methods in disease 
Physiologists working in this domain, 
curiously enough, seem disinclined 
either to use the human subject or to 
accept as sound the results of human 
studies, and a scrutiny of the recent 
literature suggests that those dealing 
with men on the one hand, and with 
dogs on the other, seem destined. like 
the parallel lines of Euclid, never to 
meet on common ground None the 
less, we believe that by proper methods 
accurate measurement of the gastric 
secretions of men can be made and it 
is the present purpose to summarirc 
the results of such studies both in 
normal people and in disease 

Methods 

Since the popularization of the 
stomach pump sixty years ago the 
gastric juices ha^e been rcadili ac- 
cessible for study, but bitter debates 
have been carried on as to uhat sort 
of stimulus IS most appropriate for 
promoting a flow of juice That it 
should be some sort of meal winch llie 
subject consumes seems to be agreed 
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upon by common consent despite the 
fact that such a piocedure defeats its 
purpose at the start, pure secretions 
are then unobtainable and one recoveis 
for study gastric juice mixed with a 
variable and uncertain quantity of foi- 
eign substance Indeed the very es- 
sence of the procedure of the animal 
physiologist — ^the expedient of the iso- 
lated gastric pouch — ^was designed to 
evade this difficulty and to allow the 
collection of uncontaminated secre- 
tions Within recent years pharmaco- 
dynamic substances, such as histamine, 
which powerfully stimulate gastric se- 
cretion and which can be administered 
parenterally have become available so 
that pure gastric juice can now be ob- 
tained from men under standard con- 
ditions But in practice most clinical 
workers cling with almost sentimental 
tenacity to the idea that a meal of 
some sort must be eaten if the stom- 
ach IS to reveal its true activities The 
principal argument has been that hista- 
mine IS unphysiological and that to 
test its function one must give the 
stomach normal work to do — namely, 
a meal From the standpoint of the 
physiologist such a claim is, of course, 
absurd One need only to recall that 
the standard stimulus used in animal 
physiology — ^the electric current — ^is 
one which the animal in nature does 
not encounter at all Furthermore, 
who is to say what sort of a meal 
would constitute the normal for any 
particular person , certainly there is no 
reason to regard the usual doses of 
bread, gruel or meat as especially suit- 
able Rather it would seem important 
to abandon these anthropomorphic 
concepts of gastric actiMty and to in- 
voke the basic principles which must 


be fulfilled with any adequate func- 
tional test. The matter has been dis- 
cussed in detail elsewhere,^ but briefly. 
It may be said that the stimulus must 
be a uniform one capable of repetition 
under approximately identical condi- 
tions, that It must impose stress on 
the function to be tested and that in 
practice it must yield useful informa- 
tion. The ordinary test meals clearly 
fail to meet these specifications, they 
impose no tax which will bring out 
the maximum secretory capabilities of 
the stomach, they approach a standard 
stimulus only very roughly and the 
variable mixtures of food and gastric 
juice which are obtained for analysis 
are unsuitable for quantitative studies 
Histamine, on the other hand, has 
made possible accurate estimations of 
gastric secretion ; it fulfills all the cri- 
teria which have been enumerated 
above If the drug is given hypo- 
dermically, pure gastric juice may be 
withdrawn from the stomach just as 
from a Pavlow pouch The actual 
technic of the procedure has been 
amply described® and need not be re- 
iterated here Suffice it to say that if 
the total gastric secretions are aspirat- 
ed by continuous suction after a suit- 
able injection of histamine a constant 
sequence of events takes place in 
normal people. For the first few min- 
utes there is no evidence of increased 
secretion but during the second ten- 
minute period the volume of juice is 
definitely increased and during the 
third or fourth period a maximum 
flow is attained which then gradually 
subsides Coincidently with increased 
rate of secretion the titratable acidity 
rises and reaches a peak, usually after 
20 to 30 minutes. The maximum 
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amount of juice secreted during any 
one teii-minute period and the highest 
acidity attained after a standard dose 
of histamine are values which may be 
taken as substantial indices of the 
secretory capability of the stomach in 
question If the technic of aspiration 
is carried out properly, beautiful 
smooth curves are obtained which re- 
flect the accuracy of the procedure 
A few sample curves are shown in 
figures 1 and 2 

CuNicAi, Physiology 

The first problem was to work out 
normal standards to be used as a basis 
for comparison with the results in 
disease. Details of such studies have 


been reported elsewhere ® Perhaps the 
most striking fact which emerged was 
the wide variation both of acidity and 
of volume of secretion which existed 
in a group of healthy people without 
demonstrable gastric disorder To be 
sure, the majority of the values fell 
in a fairly narrow range but there 
were sufficient exceptions to make it 
clear that no rigid standards of nor- 
mality can be laid down, indeed there 
aie a considerable number of appar- 
ently normal individuals who secrete 
no juice at all but only a little mucus 
All that one can do then is to plot 
distribution curves and to assume that 
the nearer the values in a test case he 
to the mean the more likely they are 




Fic 2 


Figs 1 and 2 
histammc stimulation 


C«n e, sho,ving . to ol 

>11 (Bloomfield and Polfand. Jr Am Med .\«oc. iv-y. rcn. i.-u. ; 
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to be normal Such distribution curves 
of acidity and of volume of secretion 
based on the findings in 100 normal 
people are shown m figures 3 and 4 
It IS seen that the largest amount of 
juice secreted in a ten-minute period 
fell within the limits of 21 to 35 c c 
in about one-half of the subjects, but 
values from 5 c c to 70 c c were en- 
countered So, too, with acid three- 
fourths of the values he above 100 
but some normals yield much lower 
figures Other interesting facts are 
the steady decrease in average volume 
and acidity with advancing years, and 
the differences in the sexes which have 
been pointed out by Vanzant^ 

These findings m normal people lead 
to certain reflections as to the physio- 
logical significance of gastiic secre- 
tion, clearly the process is of much 
less importance to the organism than 
IS, for example, the secretion of urine 
or the regulation of the acid-base bal- 
ance Indeed, one may reasonabl> 
take the view that gastric digestion in 
man is a matter of no great conse- 


quence and that gastric secretion has 
failed to develop as a highly stand- 
ardized process , some mammalian 
species, such as the rat, even though 
omnivoious, possess no acid gastric 
secretion at all ( Pollan d'')> and cer- 
tainly many people though devoid of 
gastric juice maintain perfect health 
and nutrition and suffer no digestive 
symptoms ° The breaking down of 
food IS adequately accomplished by the 
intestinal juices and experimental 
proof of this mechanism has been ob- 
tained by Hines in this clinic Thi*: 
concept IS of prime importance to the 
clinician because, as we shall point out 
later, if the process of gastric secre- 
tion IS normally somewhat variable it 
will clearly be difficult to interpret the 
findings in disease 

Basai, Secretion 

So far we have considered the re- 
sponse of the stomach to a purposeful 
stimulus But the question of gastric 
secretion can be viewed from another 
angle, that of the fasting or basal se- 




Fig 3 Fig 4 

I ic 3 Distribution of highest ten-minute volumes of secretion from one hundred 
nornwl people (after histamine) (Polland and Bloomfield Jr Clin Invest, 1931, ix, 651 ) 
Fio 4 Distribution of highest acidity reached after histamine stimulation by one hun- 
dred normal people (Polland and Bloomfield Jr Clin Invest, 1931, ix, 651 ) 
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cretion Even with the subject at rest 
and without food one must suppose 
that the secretoiy mechanism is still 
under the influence of stimuli whether 
mediated through the autonomic 
nerves, or by hormonal or other in- 
fluences Such is actually the case, 
and there have recently been recorded 
systematic obseivations on the gastric 
juice produced by people brought as 
nearly as possible into the “basal” 
state and disturbed only by the pas- 
sage of the aspirating tube’ Under 
these conditions it was found that 
most normal people secrete some gas- 
tric juice, It may vary in amount up 
to 20 or more cc per ten-minute 
period and the acidity frequently is 
over 100 (titratable, phenolphthalein) 
Furthermore, the type of juice ob- 
tained from any person is much the 
same on successive examinations , it is, 
perhaps, an expression of the activity 
of his autonomic nervous system 
When the basal secretion is abundant 
and highly acid there is but little 
change after an additional stimulus, 
even such a potent one as histamine 
It may turn out that the basal gastric 
secretion can be correlated not only 
with other physiological characteristics 
but With disease as well, but as far as 
we know adequate studies on this point 
have not yet been made 

Pepsin 

Many attempts have been made to 
develop clinical methods for measur- 
ing' pepsin but no very satisfactory 
procedure has been devised because of 
the inherent difficulties of ferment 
titrations Polland and Bloomfield®, us- 
ing a more accurate modification of 
previous methods, measured the con- 


centration of pepsin and the total out- 
put in normal people and in disease 
Roughly there was a parallelism be- 
tween the presence of pepsin and the 
normality of the juice in other re- 
spects , that IS, whenever acid was 
abundant there was always an ade- 
quate amount of pepsin In some pa- 
tients with anacidity pepsin was still 
detectable but in insignificant quanti- 
ties In no case have we found an 
abundance of pepsin m the presence of 
a deficiency of acid or vice \ ersa 
Measurements of pepsin serve no pur- 
pose, therefore, in practical clinical 
work even though of interest from the 
standpoint of the physiologist and 
chemist 

Clinical Applications 

We may now turn to the actual clin- 
ical uses of measurements of gastric 
secretion and again it must be empha- 
sized that any conclusions which are 
reached are essentially empincal It is 
with the fruits of practical experience 
and not with theoretical questions that 
we now have to deal, and it may be 
said in advance that regardless of 
method the sum total of information 
of help in dealing with patients is 
meager The histamine test has the 
great advantage of at least yield- 
ing accurate data but the apjilica- 
tion of these data unfortunately is 
limited Rearrange one hundicd pen- 
nies as one Mill, no more than a dollar 
Mull emerge It is essential that this 
be made cleai because from time to 
time articles appear mIiicIi becloud the 
real issue insofar as thci defend In 
special pleading, one or another jtro- 
cedure such as the Em aid or the frac- 
tional gruel meal and gi\c an erron- 
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eous impression as to the value of the 
information to be obtained from any 
test of gastric secretion 

More in detail, the first question 
which presents itself is whether there 
IS any correlation between the amount 
and aadity of the gastric juice and the 
patient’s symptoms. This question 
must be answered in the negative 
There is no feature of the patient’s 
complaints which enables one to pre- 
dict whether his secretion will be 
scanty or abundant, highly acid or 
poor in acid It is true that the type 
of indigestion which is common in pa- 
tients with peptic ulcer is often asso- 
ciated with the presence of large 
amounts of highly acid juice but so 
many people with identical symptoms 
have neither ulcer nor high aad that 
no valid correlation can be made 
Furthermore, many individuals with 
no symptoms at all turn out to have 
an abundant highly aad secretion or 
perhaps no secretion at all The syn- 
drome of “hyperacidity” of the older 
waters had better, then, be altogether 
abandoned, especially as recent studies 
of the mechanism of indigestion show 
that the symptoms are brought about 
by motor and not by secretory diffi- 
culties ® 

Turning next from digestive symp- 
toms to anatomical lesions, is there 
any relation between disease and the 
type of gastric juice? Under three 
conditions only have we found a valid 
correlation First, in true Addisonian 
(pernicious) anemia absence of gas- 
tric secretion, is, as everyone knows, 
an almost constant finding Hence a 
normal stomach juice weighs heavily 
against this t)pe of anemia although 
se\ere anemias of other varieties (hy- 


pochromic) frequently co-exist with 
gastric anacidity Secondly, with peptic 
ulcer, especially duodenal ulcer, both 
acidity and volume of secretion aie 
usually above the average, and while 
this IS not invariably true it is so fre- 
quent that m a doubtful case scanty 
juice of low acidity or absence of acid 
point strongly away from ulcer as the 
correct diagnosis. High acid, on the 
other hand, while compatible with ul- 
cer does not make the diagnosis since 
many normal people have just as high 
aad values as are found m ulcer cases 
With cancer of the stomach one finds 
just the reverse; anacidity or low acid 
IS present in such a preponderance of 
the cases that m a doubtful case — say 
an obstructive lesion of the pylorus — 
high acid would point away from can- 
cer and towards a benign lesion Aside 
from these three specific diseases — 
pernicious anemia, ulcer and cancer — 
It must be admitted that m practice 
studies of gastric secretion have little 
meaning and as time goes by we find 
ourselves passing the tube with less 
and less frequency As with many 
other “special tests” in medicine ex- 
amination of gastric secretion should 
be done not as a purposeless routine 
but to answer a definite question and 
a question which the test is capable of 
answering Thousands of gastric 
analyses — ^most of them probably in- 
accurately executed — ^are done each 
year without the remotest possibility 
of serving any useful purpose , wheth- 
er the acid is high or low or for that 
matter absent, nothing is usually 
brought out which either helps with 
diagnosis or leads to constructive 
action 

The reader is already thinking of 
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the many reports on all sorts of dis- 
eases — diabetes, hyperthyroidism, ar- 
thritis, acne, gall bladder disorders, etc 
etc , — ^in which it is claimed that some 
characteristic aberration of gastric se- 
cretion exists These claims we have 
been unable to confirm if an adequate 
technic is followed and if proper con- 
trols with due consideration of the age 
of the patients and other factors are 
used as a basis for comparison Dis- 
tribution curves of acidity and volume 
of secretion from a large number of 
miscellaneous cases which demonstrate 
this fact Tinll be published shortly 
(Polland) 

Finally, a question of interest is 
whether disease of the stomach leads 
to alterations of the gastric secretions 
Is, for example, a cancer, as it grows 
associated with progressive diminution 
in the flow of juice and in its acidity ^ 
HursP® and Polland and Bloomfield^^ 
have presented evidence that such is 
not the case, nor is there any reason 
to believe that ulcer leads to increased 
secretion of acid Rather is it true that 


ulcer tends to occur in people who to 
begin with secrete an abundant highly 
acid juice just as cancer usually occurs 
in those who already have a “gastritis” 
with deficient secretion 

Summary 

Because of the wide variations in 
gastnc secretion which are found in 
healthy people it is difficult to draw 
conclusions of diagnostic value in pa- 
tients This difficulty is enhanced by 
the crude test meal methods which are 
usually employed In piactice, meas- 
urement of gastric secretion is helpful 
in the diagnosis of pernicious anemia 
(and perhaps certain types of hypo- 
chromic anemia), of gastric and duo- 
denal ulcer, and of cancer of the 
stomach The “routine” employment 
of test-meals, even in the case of pa- 
tients with indigestion, is useless, 
whereas an occasional well conducted 
measurement of gastric secretion per- 
formed to aid in solving a special di- 
agnostic perplexity is sometimes of the 
greatest value 
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Standards of Normal in Gastric Secretion 

By Wai,ter C Alvarez, M D , F A.C P , 

Rochester, Minnesota 


A FTER approximately fifty years 
y-A of stomach pumping and busy 
-^filling of archives with count- 
less papers on gastric analysis, it would 
seem as if everything worth doing 
must have been done over and over 
again Actually years of search 
through the enormous literature led 
me finally to the conclusion that most 
of the work on standards of normal 
which should have been done at the 
beginning has never been done, or at 
least, has never been done with enough 
material or with the technic that would 
satisfy a modern biometrician 

The value of one gastric analysts 
For instance What is the value of one 
gastric analysis ? Through what limits 
IS the acidity of the gastric contents 
of an individual likely to vary from 
day to day^ Ordinarily when a physi- 
cian gets a report back from the lab- 
oratory he IS likely to assume that the 
figures, 40 free and 60 total, represent 
data as reliable and unchangeable as 
those expressing body weight or basal 
metabolism But are they so reliable'* 
A search through the literature showed 
only one paper on the subject and in 
this the data were so presented that I 

Read before the American College of 
Plnsicians, San Francisco, California, April 
4, 1932 From the Dnision of Medicine, 
The Majo Clinic, Rochester, Minnesota 


could not get the information I 
wanted 

Accordingly Vanzant and I' studied 
the secretion of two healthy young 
women daily for a month In one, who 
was fairly phlegmatic, the range of 
free acidity was from 30 to 46 units 
and the range of total acidity was from 
40 to 66 units The figures tended to 
follow a curve which apparently cor- 
responded with the menstrual cycle 
In this young woman one gastric 
analysis would be of some value be- 
cause the variability was sufficiently 
small 

The other young woman was more 
temperamental, and when, during the 
middle of the month of observation, 
she suffered a severe disappointment, 
she became much depressed, and co- 
incidentally, the free acidity rose in a 
few days from a mean of approxi- 
mately 36 to a high point of 60 units 
It then dropped rapidly to 20, and 
after a swing back to 46 came to rest 
again about 36 units The total acidity 
followed the same course Obviously, 
in this woman a single gastric analysis 
made during the middle of the month 
would have been almost without value 

Standards of normal acidity at dif- 
ferent ages in men and women The 
next question was What is normal 
acidity, and how does it vary in the 
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two sexes and at different ages^ In 
order to answer this question Vanzaiit 
and her assoaates® collected data on 
gastric analysis from 3,746 men and 
women who were proved to be without 
organic disease m the digestive tract 
and otherwise m fair health, and ar- 
ranged the figures m percentage distri- 
bution tables corresponding to five year 
age groups Figure 1 shows clearly 
that gastric acidity rises rapidly during 
childhood At puberty the free acid of 
boys increases faster than does that of 
girls so that at the age of twenty years 
the mode or most typical figure for the 
men is 46 and for the women 31 It 
is possible that this difference in acid- 
ity has something to do with the 
greater susceptibility of men to ulcer 
The mean and modal acidity of the 
men falls off with age until finally m 
the later years of life it coincides with 
that of the women The curious fea- 
ture IS that only late m life does the 
modal or most typical acidity of 
women fall off, and in them the mean 
acidity never falls This makes it seem 
unlikely that the decline of acidity in 
men is due to a slow atrophy of the 
gastric glands because one would ex- 
pect age to work the same injury to 
women Strange to say, Vanzant and 
her associates® found a straight line in- 
crease in the incidence of achlorhydria 
(to the ordinary test meal) with age, 
in both men and women In men the 
percentage varied from 0 at the age of 
twenty-five years to 23 at sixty years , 
m women the figures were 3 per cent 
at twenty years and 28 per cent at 
sixty years After the age of sixty- 
five years the percentage fell off grad- 
ually, due perhaps to greater longe\ity 
of persons with normal gastric acidity 


A study of the percentage distribu- 
tion curves of total aadities at differ- 
ent ages showed that they were bi- 
modal , in other words, there were two 
peaks, one representing the group of 
persons who have free acidity and the 
other the group who have none To 
the biometncian bimodality always 
suggests the probability that he is deal- 
ing with two different varieties of per- 
sons In this case, one type of man 
has probably inherited a tendency ro 
develop achlorhydria and the other has 
inherited a tendency to keep his acid 
throughout life The difference may 
be like that which gives to one man 
even in youth a shiny bald head and 
to another a musician’s mop which 
lasts into old age Using the same 
simile, the gradual falling off of acid- 
ity in older men may correspond to 
the gradual thinning of the hair with 
age, a thinning which is usually moic 
marked among men than among 
women 

A study of the range of gastric 
acidity in apparently normal persons 
shows that throughout middle life one 
can hardly speak of a pathologic sub- 
acidity unless the free acid titer is be- 
low 20 for men and below 10 for 
women One can hardly speak of 
pathologic hyperacidity unless the titer 
exceeds 75 units for men and 56 for 
women 

It would seem also that the ph>- 
sician should be slow to alarm patients 
over the fact that thej ha^e gastric 
anacidity He should remember that 
this peculiarity can be found in one 
of four apparentl) normal persons 
aged sixty 3 ears He mai with pro- 
pnet 3 ' watch the patient with greater 
care than he otherwise would, but he 
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need not give expression to gloomy 
forebodings 

The age curve of acidity is shifted 
bodily by disease V anzant^ has shown 
that with duodenal ulcer the curves 
representing mean free acidity in men 
and women are raised about 12 points 
but otherwise left unchanged This is 
a most interesting point, indicating as 
it does that these curves represent 
some biologic peculiarity which is too 
deeply rooted to be altered with ease 
Now that standards of normal are 
available I believe that the gastro- 
enterologist should give up the old, 
cumbersome, arbitrary and inadequate 
classification of data from gastric 
analysis into aad, subacid, normal, and 
hyperaad, and substitute the method 
used by students of basal metabolism. 
Only as we physicians come to express 
aadities in terms of a percentage 
above or below normal can we obtain 
accurate knowledge in regard to the 
influence of different diseases and dif- 
ferent types of ulcer in gastric secre- 
tion Work along these lines is now 
being done on a large scale by Van- 
zant and her associates It will be re- 
ported later. 

Studies in regai d to pepsin in health 
and disease Although much work was 
done years ago on the amount of pep- 
sin in the gastric juice, it was of 
doubtful value on account of the 
crudeness of the technic used Recent 
studies with a highly accurate technic^ 
have led us to hope that the estimation 
of pepsin may give to the clinician in- 
formation of greater value than that 
obtainable from a study of the acidity 
With the method used, the usual \alue 
found in normal persons with a fairly 
calm temperament is about 90 units. 


wheieas the range is from 0 to about 
500 units In persons of an active, 
nervous, and tense temperament the 
values range up to 2,000 units. In 
patients with tractable duodenal ulcer 
the upper limit is about 800 units, and 
in patients with intractable duodenal 
ulcer almost all the readings are very 
high It IS possible, then, that this test 
will prove to be useful in helping the 
physician and the surgeon to recognize 
early those cases of duodenal ulcer in 
which treatment of any kind is going 
to be difficult A study of the acidity 
alone is not so helpful because there 
is not enough difference between the 
values obtained in persons with tract- 
able and m those with intractable ulcer. 

Obviously a study of the gastric 
ferments cannot be of value in the 
diagnosis of ulcer because persons 
with a tense nervous temperament or 
with pseudo-ulcer commonly have as 
much pepsin as is found m the gastric 
juice of patients with an actual lesion 
m stomach or duodenum. 

Summary 

Data have been published which 
throw light on the size of the daily 
variation m gastric acidity and on the 
reliability of one gastric analysis In 
some persons the variation is so large 
that little value can be attached to fig- 
ures obtained from one test meal 

A figure has been published which 
shows the range and central tendency 
of measurements of gastric acidity for 
men and women at five yearly inter- 
vals from youth to old age 

The mean acidity of men during 
middle life is about 15 points higher 
than that of women The percentage 
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of persons with anaadity, after an 
Ewald test meal, increases steadily 
from 3fouth to old age The bimodal 
distribution curves representing total 
acidity in the various age groups sug- 
gest tliat there are two varieties of the 
human race one with a tendency to 
maintain free acidity in the stomach, 
and the other with a tendency to lose 
it The range of normal variation is 
so great that it is only an occasional 
gastric analysis that can be of any 
diagnostic value 


The curves representing mean free 
acidity m men and women from youth 
to old age are raised about twehe 
pomts but otherwise are unchanged by 
ulceration in the duodenum 
Persons with a nervous temperament 
commonly have pepsin values from 
fifteen to twenty times the normal 
Similar values were found in most ot 
the patients studied ivith intractable 
duodenal ulcer Patients with tractable 
ulcer had pepsin values usually less 
than nine times the normal 
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“ Medicine of the American Indian 

I '' HE theologico-phy steal dualism of the American Indian is best illustrated 
JL by his use of the word “Medicine” To the person brought up m the 
European tradition, medicine connotes some chemical, some regime of life or 
physical procedure used for its actual alternative effect on the body To the 
Indian the term means much more He may use the word to refer to an herb 
or drug, but more often it means some supernatural article or agency which 
may be of aid in curing disease or just as often the same thing may be invoked 
to insure the success of some individual or tribal undertaking Anything under 
the sun might achieve such therapeutic or mystical quality, might become “medi- 
cine”. Once invoked, the article thus dignified was held to be powerful and 
sacred It might be an animal, a bit of wood, a finger from a powerful foe, a 
spear or a pipe But once consecrated, it was never harmed if animal, or never 
again used for lay purposes if it were a utensil This did not mean that the 
article was revered in itself as the Indian was always careful to distinguish the 
fact that Its symbolism alone hallowed it These articles or herbs or even 
formulae which were supposed to have healing or other benign properties were 
spoken of as ‘good medicine”, while evil influences or things were referred to 
as “bad medicine” 

From Medtcme Among the Amejtcan Indians by Eric Stone Paul B 
Hoeber, Inc , 1932. (See review in this issue ) 



Asthenia: Clinical Types and Principles of Therapy 

By Edward Bortz, M D , F A C P , and 
George Morris Piersol, M D , F A C P 
Philadelphia, Pa 


I N THESE times of stress with life 
being lived at an ever increasing 
pace and with financial burdens, 
familial cares and a multitude of other 
distressing factors putting a strain on 
the physical, mental and emotional 
powers, the subject of asthenia has 
become an important one The term 
“Asthenia”, in common with a num- 
ber of the other terms current in med- 
ical parlance, is not used critically but 
IS applied without discrimination to all 
types of weakness, debility, depres- 
sion, constitutional inadequacy, or even 
nervous instability It is customary to 
regard as asthenia, the state of weak- 
ness manifested in the course of con- 
valescence of most serious illnesses, 
but in many cases this is simply a con- 
dition of general debilitation in accord- 
ance with physiological law which will 
disappear as the organism with the aid 
of diet and the proper hygiene is able 
little by little to recover its muscular 
and nervous force Certain of the se- 
vere infections and intoxications, how- 
ever, are definitely “dj'Sthenizing 
agents and the patients experience a 
true, pathological asthenia as a compli- 
cation of their disease Emotional 

Presented at the San Francisco Meeting 
of the American College of PlD sicians, 
April S, 1932 


shocks, worry and prolonged nervous 
strain are also able to produce as- 
thenia 

The basis of all physiological life is 
the maintenance of a balance between 
two or more counteracting forces and 
as a result there is the equilibrium in 
endocrine function, in the production 
of epithelial and connective tissue cells, 
in vasoconstriction and dilation, acid- 
ity and alkalinity, in the heat regula- 
tion of the body The two states of 
asthenia and hypersthenia seem to be 
but variations of the normally main- 
tained eusthenic state Asthenia has 
been rather aptly styled a diminution 
of “potential” All energy produced 
by the metabolism is organized and 
distributed by the ner^ous system and 
just as electrical apparatus may be 
“geared” at high speed or low speed, 
human beings may experience an ha- 
bitually increased influx of ner\ous 
force into the muscles and brain and 
be hypersthenic, or the influx may be 
less than is the portion of the normal 
individual and they will be classed as 
hyposthenic or asthenic Asthenic in- 
dividuals may have no disco\ erable 
functional disorders and no csjiccial 
worries or cares, }ct thej fatigue more 
easily and rapidlj than the normal 
person while the h} pcrstheiiic subject 
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may be of ordinary stature, develop- 
ment and function and may even show 
a low arterial tension, yet he is able 
to accomplish an enormous amount of 
work without notable fatigue, due to 
the tremendous amount of dynamic 
force which he possesses A ceitain 
degree of asthenia and hypersthema 
are exhibited in the course of routine 
existence and there are variations from 
day to day in the normal person’s dy- 
namic state Usually this variation is 
confined within narrow limits but 
when it passes beyond these limits it 
becomes abnormal and there may re- 
sult an asthenia so profound as to re- 
semble stupor or an hypersthema 
reaching almost to the point of mania 
The changes in the dynamic state 
from normal to pathological might be 
classified as follows 

Hypomania 
Exaltation 
Hypersthema 
BUSTHENIA 
Hyposthenia 
Asthenia 
Stupor (^) 

Asthenia^"^ is a well-defined state in 
which there is an insufficient influx of 
nervous force to support either muscu- 
lar or intellectual effort, and in which 
the least movement or expenditure of 
energy provokes an overwhelming fa- 
tigue Rest and sleep do not alter or 
improve the condition; diet and medi- 
cations are of no avail The asthenia 
includes both striated and smooth 
muscle fibers and the digestive system 
IS subject to the same abnormal state 
of easy exhaustion There may be 
sloumg of respiration due to asthenia 
of the diaphragm. Londe® finds that 
there is feebleness of the \oice or com- 


plete aphony, that the physiognomy 
becomes dull and the eyeballs sink m 
the 01 bits due to insufficiency of the 
muscle of Muller There is no dulling 
or confusion of the mental processes 
and no loss of perception, although the 
patient may be unable to read, write, 
engage in conversation or follow a di- 
rect line of thought due to the fatigue 
which IS engendered 

Asthenia is a purely functional state 
and may even appear without discov- 
eiable organic or emotional cause, at 
autopsy no trace is left on the organ- 
ism Benon® states that it is remark- 
able to note the rapidity and complete- 
ness with which the asthenia may de- 
velop in a few hours or days, its im- 
mobility and invariability for an in- 
definite period of time, and its disap- 
pearance as rapid as its installation It 
may last but a half-hour or it may be- 
come chronic and permanent, the at- 
tacks may last for a few months or 
for a year or two, then disappear and 
recur at a later date Where there has 
been one prolonged attack of asthenia 
and the patient has returned to a 
normal state, it may be assumed that 
there will be a recurrence Tastevm^ 
reports three interesting cases of pri- 
mary, uncomplicated asthenia, in one 
of which the condition was permanent 
and in the other two was recurrent 
with periods of normal health inter- 
vening 

I The first case was a young man 33 
years of age He had been a lively, active 
child but at the age of 14 years, when he 
was a student at the Sorbonne, he felt him- 
self progressively growing weaker follow- 
ing frequent painful headaches and intel- 
lectual overwork For some time he tried 
to continue his studies but having reached 
the age of 21 and finding this state persisting 
he attempted suicide and was interned in an 
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institution He left the institution after a 
time in exactly the same physical state but 
resigned to his situation When the case 
was reported some years later, the patient 
had been in a state of permanent asthenia 
for 15 years, all his movements were slow 
and he became fatigued with the least effort 
He described his malady as a feebleness of 
the nervous system with headache, inertia, 
lack of energy and decision It took him 
two hours to undress himself When he 
tried to read, his headache augmented and 
he was obliged to stop It was in bed that 
he was best His sleep was normal In 
the beginning when he was a student, he 
worried over his condition but now he cared 
for nothing, he had no interests and merely 
lived from day to day 

II A woman, 74 years of age, had been 
m an institution for eight years following 
an attempt at suicide in the course of an 
attack of asthenia At the age of 24 years, 
being newly married and pregnant, she had 
had an attack of asthenia lasting nine 
months, following numerous difficulties with 
the parents of her husband From that 
time, there had been recurrences almost 
every year, lasting about six months and 
coming on at any period of the year The 
condition came on almost insensibly and 
disappeared in about the same manner , with- 
in four or five days she found herself ill or 
cured During the attacks she remained in 
her chair inert, she did not wish to talk, 
would have liked to read but after four or 
five lines could no longer recall what she 
had read and after commencing several 
times put aside her book She was tormented 
by her condition , her one fixed idea was her 
malady W’hen she was 66 years old, feeling 
discouraged at having spent her whole life 
in this way, she tried to jump from a fifth 
story window, and had been interned in an 
institution for the eight years following 
During the last five or six years there had 
been no recurrences During the attacks, 
this patient had rachialgia and constipation 
but despite her age, there was no weakening 
of her intelligence 

III A woman, 49 jears of age, 12 jcars 
previously had had an attack of asthenia 
lasting 18 months Several years later, there 
was another attack, and sometime after that 


a third Eighteen months after the third 
attack, she found herself again in this state 
and feeling it was better to die, tried to 
take poison and was interned in an institu- 
tion She said that at these times she sud- 
denly experienced a powerlessness to act, 
she wished to do things but had not the 
force to accomplish what she wished to do 
Her appetite was good but it was necessary 
for someone to feed her She remained 
apparently stupified m her chair, reading 
fatigued her too much and w’riting was 
worse There was a complete lack of ideas 
and her memory failed her, she responded 
to questions but liked better not to talk 
During the attacks there was no headache 
but stiffness and constipation existed She 
was well for variable periods of time and 
then this all recommenced, the asthenia dis- 
appeared in a few dais 

It IS notable that in eveiy instance 
the attempted suicide was not because 
of any mental aberration but because 
of anxiety and discouragement oter 
the condition Tastevm states that the 
patients may be completely unmoved 
by what goes on about them, good or 
bad, but they have an excessive ten- 
dency to worry about their own in- 
capacity, which will be manifested ac- 
cording to whether the subject is of 
an equable, irritable, impatient or 
anxious temperament 

There are two forms of asthenia, 
the severe objective form described 
above and a light, subjcctne form in 
which the individuals are able to mask 
or overcome the asthenia and engage 
in business or follow' a routine of 
social activity In the course of gen- 
eral practice m this countri up to the 
present time, asthenia of the obicctne 
type has probabh been obsencd most 
frequently as a complication of ^arIolls 
acute disease slates 

For example m a recciith treated cacc of 
intercostal neuralgia lasting Ic^s than two 
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weeks, after the pain and other manifesta- 
tions of the illness had disappeared, the 
patient found herself in a state of objective 
asthenia This extreme weakness was ob- 
viously not due to debilitation, the patient 
and her family believed that she had re- 
covered from her illness yet she was pros- 
trated on the slightest exertion After an 
attempt to dress herself or comb her hair, 
she fell on the bed exhausted and gave up 
all thought of activity of any sort The 
asthenia persisted for about two weeks, then 
disappeared and the patient returned to her 
usual routine of household and social duties 
In another case, the patient had acquired 
a severe streptococcic infection in his hand, 
with the institution of proper treatment, the 
infection was controlled fairly promptly but 
for two or three weeks the least effort pro- 
voked an overwhelming fatigue which it was 
impossible to combat 

The prostration following an attack 
of grippe IS an outstanding example 
of asthenia Andrews® in an interesting 
article on grippal infections pleads for 
more serious consideration of the ex- 
treme weakness and cardiac instability 
following an apparently trivial attack 
of grippe He states that he is often 
consulted by individuals who have not 
been well since an attaclc of grippe as 
long ago as 10 years yet the patients 
emphasize that they were not critically 
ill The following case reported by 
Benon” appears to be an instance of 
the failure to identify post-grippal 
asthenia, and the consequences which 
may be expected if the patients are not 
kept at repose until the regulating 
neurosthenic mechanism has righted 
Itself 

This was a man, 31 years old, in whom 
the asthenia had developed at the age of 12 
>ears and had become chronic and incurable 

lere was no famil\ history of nervous 
disease As a child the patient had had no 
serious disorders and his physical and mental 
deselopmcnt were normal When he was 


12 years old, he had an acute illness the 
exact nature of which is not known, he had 
a severe cold with fever and cough, re- 
mained in bed only a few days and no doctor 
was called From that time there had been 
no infection, intoxication, traumatism or 
emotional shock, but although he was never 
really ill, he complained of the most diverse 
maladies and consulted all the physicians 
m the neighborhood without obtaining any 
relief He was incapable of performing any 
heavy work or of earning his living although 
his intelligence was normal He presented 
symptoms of general nervous asthema, com- 
plaining of fatigue, weakness, headache, 
backache, gastric pains, diarrhea, constipa- 
tion, loss of memory, insomnia, numbness 
and buzzing in the ears He was unable to 
read because his vision became cloudy after 
a short time He stated that he had not 
been strong since he was 12 years old and 
had grown without becoming any stronger 

Perhaps the largest group of pa- 
tients showing a true objective asthenia 
which has become permanent are those 
who have never returned to their 
normal state after having influenza in 
1918 These patients are receiving a 
great deal of attention at the present 
time both from the medical profession 
and the pharmaceutical laboratories, 
but here also the condition is not rec- 
ognized as asthenia The subjects are 
said to be suffering from constitution- 
al inadequacy, functional depletion of 
the adrenal mechanism, disturbed thy- 
roids, or chronic invalidism of indefi- 
nite origin, and their symptoms are 
listed as lack of strength, loss of 
initiative, subnormal temperature, low 
blood pressure, poor circulatory tone, 
weak action of the heart, weakness of 
the voluntary muscles, nervous de- 
pression, etc 

RogoflF and Stewart^® m a study of 
Addison's disease cite seven cases of 
adrenal cortex deficiency The seventh 
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case in this series seems to be a typical 
case of post-influenzal asthenia 

This patient after six months in a state of 
objective asthenia sought hospital care for 
the persistent wealaiess and fatigue Re- 
peated roentgenographic and laboratory ex- 
aminations were made He was given dilute 
hydrochloric acid, iron and arsemc, supra- 
renal gland and ephednne but there was no 
improvement m the condition With the 
administration of cortical substance the pa- 
tient improved but it is possible that the 
benefit was derived from the systemic effect 
of the cortical hormone, the most important 
function of which is to spur oxidation and 
further metabolism generally, and not to 
any direct effect on the asthenia 

Asthenia, then, cannot be confused 
with states of debilitation since pro- 
found asthenia may be noted where 
there is no debilitation and a state 
of debilitation may exist with no evi- 
dence of asthenia There are certain 
factors which are able to produce 
asthenia and which might be called 
“dysthenizmg agents” Intellectual and 
physical overwork, pain, disturbing 
emotions, certain fevers, infections and 
intoxications such as pulmonary tuber- 
culosis, syphilis, typhoid fever, botu- 
lism, or malaria, the important events 
in the sexual cycle, may all be followed 
by asthenia of variable intensity 
Benon® states that in the case of severe 
shock or trauma to any part of the 
body, if at the time of the shock or 
wound there has been cerebral dis- 
turbance with a total loss of conscious- 
ness of short or long duration, the pa- 
tient is liable to a subsequent chronic 
asthenia Yet maladies of the brain. 
Itself, are not necessarily accompanied 
by asthenia and it is not unusual to see 
a completely shattered nervous sj'stem 
without a trace of asthenia In tabes 
neither the ataxia nor the hypotonia 


seems to produce asthenia , in Parkin- 
sonism there is asthenia associated with 
ngidity and hypertonicity The paraly- 
sis which is an almost constant finding 
m diphtheria has been spoken of as a 
form of asthenia but here there are 
definite and well-marked lesions of the 
spinal cord and peripheral nerves A 
natural temporary asthenia is often 
noted in adolescents during the period 
of growth 

TABLE I 

DysTHENiziKG Factors 

1 Pam 

2 Overwork 

physical 

intellectual 

3 SunsU oke 

4 Total loss of co7isctousncss 

from trauma to head, trunk or mem- 
bers 

from shock 

5 Strong cmotioiis 

anxiety and worry 
familial 
financial 
vexation 
anger 
fear 

jealousy, lo-vc, hate 
religious fanaticism 

6 Neuropathies 

nervous affections 
neuroses 
psychoses 
migraine 

7 The important sex epochs 

probably the chief phjsiological fac- 
tor in contrast to the manj patho- 
logical factors 

asthenia maj occur during growth 
hyposthcnic and asthenic children 
maj be transformed after puber- 
tyii 

diminution or cessation of scxinl 
activitj maj cause asthciin 
menopause 
ablation of o\aries 
castration 

asthenia ma\ be noted immediatch 
after preginnc%’= 
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8 Glandulat tnsuffictency or over-activity 

exophthalmic goitre 
Addison’s disease (’) 

9 Intoxications 

coli-bacillosis (^) 

alimentary (spoiled meat, poisonous 
mushrooms, botulism) 
gases (COj, war gas) 
drugs (sublimate, antimomal tartar, 
etc ) 

10 Infections (fever in general is ac- 

companied by asthenia) 
influenza and grippe 
typhoid fever 
puerperal fever 
malaria 
tuberculosis 
syphilis 

acute articular rheumatism 
exanthematous typhus 
cerebro-spinal meningitis 
epidemic lethargic encephalitis 
uterine infections 
dysentery 
myocarditis 

chronic focal infections 
streptococcus infections 

11 Ceitain anemias and malignancies (^) 

12 Genet al distui bailees of imtiition (f) 

pancreatic 

diabetes 

hyper- and hypo-glycemia 
hepatic 
hepatitis 
azotemia 
icterus 
cholemia 
renal 
uremia 
albuminuria 

Asthenia of the subjective type is 
probably quite common but it may be 
so vague as to be difficult to distin- 
guish It may be either constitutional 
or acquired and like the objective 
form It may be temporary or chronic 
The constitutional asthenic is an indi- 
iidual who does not appear ill; he 
possesses a certain degree of health but 
IS incapable of augmenting liis capital 


of energy by exercise, diet or hygiene 
as a normal person may do. These 
persons spend their lives guarding 
against fatigue, they recognize their 
limitations and avoid crowds, exeicises 
and sports, and fatiguing pleasuies 
An acquired subjective asthenia is 
most frequent where there is a chronic 
infection or as a sequela of infection 
There is the same feeling of fatigue 
and the inability for sustained physical 
or mental effort but where the condi- 
tion is permanent, there is a variability 
in intensity and the individuals are 
able to mask the asthenia or overcome 
it by force of their will Periods of 
abnormal fatigue and insomnia may 
occur in the form of attacks with 
normal periods intervening 

Asthenics are subject to a particular 
form of insomnia which sedatives or 
narcotics can rarely overcome , the pa- 
tients go to sleep readily at 9 or 10 
o’clock in the evening but waken at 1 
or 2 and remain awake the rest of the 
night Headache and eye symptoms, 
gastric disturbances and constipation 
are frequent associated findings 

TABLE II 

Ths Asthenic Syndrome 

1 Muscular asthenia 

prostration and general weakness of 
both the smooth and striated mus- 
cles 

inability to maintain a standing posi- 
tion for a very long time or make 
physical effort of any sort 

a feeling of weight or heaviness of 
the body 

repose or sleep does not make the 
fatigue disappear 

loss of weight 

2 Intellectual asthenia 

slowing of the intellectual process 
and inability for prolonged menta’ 
effort 
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difficulty of remembering and associ- 
ating ideas because of the effort 
required 

at times a sensation of emptiness in 
the head 

the perceptions remain intact even 
though the asthenia may be so 
profound that the patient seems 
to be in a stupor 

the patient has a perfect understand- 
ing of his state but cannot over- 
come it 

3 EmoUoml tendencies 

muscular and intellectual asthenia 
may exist independent of all emo- 
tion 

two classes of individuals probably 
following their constitutional pre- 
disposition 

a the calm resigned type 
b those showing a disposition to 
“unnerving," irritability, or 
who feel a constant need to 
change their location 
become sensitive and impressionable, 
believing that chance remarks or 
acts are meant to apply to them 
show great anxiety over their con- 
dition and epigastralgia may fol- 
low with a sensation of painful 
epigastric constriction 

4 Nervous symptoms 

accommodative asthenopia is con- 
stant, IS increased by work and dis- 
appears with repose 
headache is very frequent 
roaring or buzzing in the ears 
dizziness 

when head is lowered, when walk- 
ing or when fatigued 
vertigo with a fall is rare if not 
non-existent 
insomnia 
is habitual 

of a particular tjpe — the patient 
goes to sleep without difficulty 
at 9 or 10 but wakens at 1 or 2 
and can sleep no more if he 
does sleep with the aid of drugs, 
he IS troubled uith nightmare 
and IS prostrated on awakening 
may feel a need of sleep during the 


day, especially when digestion is 
going on 

rachialgia or lumbago 
IS frequent and at times se\ere 
when localized in lumbar region, 
subject often believes he has a 
kidney affection 

IS increased by work or effort and 
eased by rest 
5 Visceral asthenia 
a Gastric asthenia 

appetite may be good and food 
may have natural taste but pa- 
tient may not have the strength 
to feed himself 

usual alimentation is badly sup- 
ported 

slowness of digestion 
post-prandial weight or balloon- 
ing 

aerophagia is frequent 
it may be the gastric sjmptoms 
which fix the attention of the 
patient and cause him to con- 
sult the doctor^ 
b Intestinal asthenia 

constipation (may be a week or 
more between evacuations) 
sometimes alternating constipa- 
tion and diarrhea with mucous 
stools 

c Cardiac asthenia 

manifested more often by taclij- 
cardia than by bradjcardia 
palpitation especially after eating 
various disturbances of rhjtlim 
tachjcardia is not constant, 
minor causes, physical or 
mental, produce an increase 
in the pulse rate but after > 
or 4 minutes it returns to 
normal 

arterial hjpotension is tiie rule 

6 Genital asthenia is ahvays Present 

7 May be signs of endocrine d\sfunctioi, 

tb\ roid 
adrenal 

8 Subjects arc scnsitixe to the action oj 

drugs 

oiiK small doses arc needed 
condition is nggraiatcd frequttith h. 
tonics and stimulants 
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Hypursthunia 

When studying the problem of as- 
thenia, It must be borne in mind that 
for every degree of asthenia there is a 
corresponding degree of hypersthenia. 
There are cases in which, after the re- 
turn to normal from a state of profound 
asthenia, the patients find themselves 
going into a directly opposite state of 
increasing muscular and intellectual 
hypersthenia, showing that the normal 
regulating mechanism has been sup- 
pressed When the hypersthenia and 
asthenia appear in juxtaposition form- 
ing one attack, and are recurrent, the 
condition is spoken of as a “periodic 
psychosis,” or as “periodic dysthenia” 
if they appear separately with normal 
periods intervening Mama is regarded 
by some as the highest expression of 
hypersthenia, but Tastevin states that 
in these conditions of dysthenia, there 
may be extreme activity of the facul- 
ties with incessant need for movement, 
but there is no incoherence of ideas as 
in mania 

He cites the case of a woitian, 30 years 
of age, who for two years had had attacks 
of “anxiety” coming on at variable intervals 
and lasting from one-half hour to a month 
or more In spite of a total absence of 
emotional ideas or worries of any kind, 
during the attacks the patient was in the 
state of one who feared a calamity It af- 
fected her as a weight on the chest which 
prevented her from breathing and as a con- 
striction of the stomach She felt impelled 
to mo\e about, at night she tossed in her 
bed and if she slept for a while, she had 
nightmare The feeling of anxiety left 
as suddenly as it came, after which the 
patient felt relieved but soon found herself 
in a state bf complete asthenia The duration 
of the asthenia was in proportion to the 
duration of the attack, with attacks lasting 
oiiK a few hours, the asthenia was of short 
duration After an attack lasting 


months, the asthenia lasted 10 days But, 
with attacks lasting over 3 weeks, after re- 
maining prostrated for some days, she spent 
a short time in a normal state and then 
experienced a period of exaltation She " 
explained the sensation as a feeling of well- 
being, of being happy to live, she woke 
early in the morning and did not want to 
go to bed at night She sang, laughed and 
thought of nothing but going out The 
hypersthenia lasted about 5 days and she 
then returned to a normal state 

Tins case is classified as one of the 
psycho-neuroses, but it is interesting 
because when an individual wakes in 
the morning filled with the joy of liv- 
ing, he IS inclined to attribute the fact 
to good digestion or to nicely balanced 
endocrine function However, if this 
same feeling of alacrity and pleasure 
can exist as a pathological condition, 
one IS forced to conclude that his dy- 
namic state is not so well founded 
physiologically as might be supposed 

CONSTITUTIONAI, D^PR^SSTON 

Montassut and Delaville^® describe 
as “constitutional depression” a state 
which IS easily recognized as one to 
which presumably normal individuals 
are liable, especially those possessing 
the “artistic temperament” In these 
subjects there is a daily rhjrthm of 
fatigue, the fatigue is original and it 
IS chronic although of variable in- 
tensity in the course of existence The 
awakening in the morning is difficult, 
somnolence at this hour is invincible 
and delays the hour of rising Muscu- 
lar activity is almost impossible, men- 
tal orientation and verbal expression 
are difficult, the reactions are pessi- 
mistic and there is a feeling of power- 
lessness and uselessness With physi- 
cal exercises or a cold bath the inhi- 
bition yields somewhat and as the 



Asthenia 


327 


morning advances activity becomes 
easier Luncheon is generally accom- 
panied by an overpowenng tendency to 
inertia Toward the end of the after- 
noon when the normal person is begin- 
ning to tire, the fatigue disappears and 
IS replaced by a feeling of animation 
This IS spoken of as the “5 o’clock 
cure” The feeling is not one of relief 
that the day’s work is finished, since 
the same amelioration is noted during 
periods of vacation and it appears in in- 
dividuals who do night work With the 
“5 o’clock cure” intellectual activity be- 
comes easier and more effective and is 
accompanied by a feeling of well-being 
and muscular agility Dinner brings a 
temporary feeling of fatigue but this 
is more easily overcome It is after 
dinner and often late into the night 
that he works with all his ability and 
with a slight intellectual excitation 
The constitutionally depressed subject 
retires late and usually less fatigued 
and more optimistic than when he 
awoke He realizes perfectly what his 
sensations will be after an intervening 
period of inactivity and the routine of 
fatigue and depression that he must 
undergo on awakening This paradox 
of fatigue appears rather scandalous 
and the individuals get very little 
sympathy from their family and asso- 
ciates One surmises that the old say- 
ing, 

"When the sun has gone to rest, 

The lazy man works the best,” 

was inspired by the constitutionally 
depressed 

Warm baths, remaining in an over- 
heated atmosphere, profound sleep, 
the lounging to which they are prone, 
and the probable change in body chem- 
istry following the ingestion of food. 


all aggravate the asthenia Yet, al- 
though it seems necessary to contract 
a certain amount of physiologic fatigue 
in order to mask or neutralize the 
static and essential fatigue, work or 
effort cannot be pushed beyond a cer- 
tain limit without producing a state of 
exhaustion 

Neurasthenia 

The most important of “the as- 
thenias” is neurasthenia, or nervous 
exhaustion Benon^'* believes that true 
neurasthenia has a special origin and 
evolution which distinguishes it from 
all the other asthenic states, and that 
this is solely the condition of general 
nervous exhaustion produced by mus- 
cular or intellectual overwork Over- 
work is defined as a series of repeated 
and inadequately repaired fatigues 
which in time will produce a definite 
syndrome of the asthenic order 
Beard,^® in 1868, was the first to iso- 
late the condition of nervous ex- 
haustion from the vast collection of 
neuropathic states and to give to the 
syndrome the name of neurasthenia 
He found that most intellectual fam- 
ilies possessed one or more neuras- 
thenic members and that the condition 
was common among business and pro- 
fessional men, among women strug- 
gling to maintain a prominent position 
in society and among people of all 
types undergoing prolonged worr^ or 
nervous strain But Beard obsened 
that sunstroke might produce thi‘< 
same state of ner\ous exhaustion It 
is true also that ^\hlle such diseases as 
ty'phoid fe\cr may be followed oi 
complicated b\ a temporary, objcctne 
asthenia, after a ver\ se\ere ca-^c of 
typhoid fe^e^ just as after a sc\crc 
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surgical operation or a serious obstetri- 
cal case, the patient may never be able 
to recover from the nervous exhaus- 
tion but will spend the rest of his days 
in a state of neurasthenia with the 
easy fatigability, the various subjective 
mental and nervous symptoms and the 
sudden and unexpected giving away 
of his strength After a close obser- 
vation of a large number of cases. 
Beard listed the symptoms as follows, 
stressing that no symptom was con- 
stant and that only a few or almost 
all might be found in individual cases : 

TABLE III 

Symptoms of Neurasthenia 

The s 3 rmptoms may be divided into 3 
groups, general symptoms, those which are 
evidences of cerebral exhaustion (cerebras- 
thenia) and those which are evidences of ex- 
haustion or irritation of the spinal cord 
(myelasthenia) 

I General Symptoms 

1 A feelmg of profound exhaustion 

neurasthenics must keep to an ordi- 
' nary routine as they become quick- 
ly wearied with attempting any- 
thing new 

the treacherousness of nervous ex- 
haustion IS one of its most con- 
stant characteristics, in the morn- 
ing subject may be able to work, 
walk or study but suddenly and 
from no traceable cause all 
strength may leave 

2 Deficient mental control 

inability to concentrate 
lack of will, courage and self re- 
liance 

tendency to worry and fret over 
trifles 

subject to attacks of mental depres- 
sion lasting but a short time or 
for a day or more 
maj be a feeling of hopelessness even 
in the earlj and mild stages 
^^rong word slips in ahead of the 
one intended 


subject to morbid fears 
patient may be well aw e of his 
weakness but cannohlfree him- 
self from these v) fjs 
may have fear of storms, of going 
in any one direction, of travel- 
ling, of open places or of close 
and narrow places, a dread of so- 
ciety, of being alone, of respon- 
sibility, a dread of being afraid, 
fear of disease (hypochondria), 
of dust (will not sit down until 
chair is well dusted and may get 
up in the night and dust his 
clothes) 

3 Insomnia 

patient may have no difficulty in 
going to sleep on retiring but soon 
wakes and remains awake 
may be hours before falling asleep, 
then sleep the rest of the night 
may sleep fitfully with unpleasant 
dreams and a painfully active 
mind 

may sleep only at night and never 
by day no matter how wearied 
may sleep during the day though es- 
pecially wishing to keep awake and 
stay awake all night 
may be subject to drowsiness which 
does not come to actual sleep , 
dull, heavy, sleepy without the abil- 
ity to go to sleep 

in extremely rare cases, sleep may 
be normal 

4 Sick headache 

5 Frequent blushing 

a common effect of nervous exhaus- 
tion 

from the slightest physical or mental 
cause 

may last months or years and dis- 
appear as suddenly as it began 

6 Localised peripheral numbness and 

hyperesthesia 

7 Difficulty of swallowing 

8 Heini-neurasthenia (may affect one 

side of the body more than the 
other) 

9 Rapid decay and irregularities of the 

teeth 
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10 Tremulous and variable pulse and pal- 

>ntahon of the heart {irritable 
eart) 

rapi and quality vary during 
counting 

in exceptional cases, pulse is very 
slow (40 or less) 

there may be alterations in pulse 
rate between very high and very 
low 

cardiac action is powerfully affected 
by the mind and under the influ- 
ence of the emotions 
pulse is frequently compressible 

11 Nervous dyspepsia 

IS most commonly found with the 
nervous diathesis and may be the 
forerunner of a long list of ner- 
vous symptoms through all the or- 
gans, the eyes, ears, brain, spine 
and reproductive system 
nervous dyspepsia may take the 
place of many other symptoms, 
being better when they are worse 
and worse when they are better 
is relieved by remedies with a seda- 
tive and tonic effect such as bro- 
mides or electricity, without specific 
reference to the stomach 
patients have the greatest distress 
when the stomach is empty and 
even overeating is a relief 
mental or physical labor on an empty 
stomach may cause pain in the 
eyes, head, stomach or general ner- 
vous distress all over the body 
patients may go for some time on 
unregulated diet but suddenly ordi- 
nary food will cause distress, flatu- 
lence, nausea, diarrhea 

12 Special idiosyncrasies in regard to 

food, medicine and evteinal itn- 
tants 

patients desire stimulants and nar- 
cotics for relief of the exhaustion 
but one sign of the neurasthenia is 
the inability to bear even those 
to which the patients are aceus- 
tomed (tobacco, coffee, tea, alco- 
hol) 

some who ordiiiarilj can stand onU 
small amounts of alcohol ^\hen de- 
pressed can drink quantities 


may have an idiosyncrasy for hot or 
cold water 

opium IS apt to aggravate insomnia 

II Symptoms of Cei ebrasihcnia (indicate 
that the exhaustion is chieflj cere- 
bral) 

Tenderness of the scalp 
Tenderness of the teeth with whitish 
appearance of the gums 
Yawning 

Disorders of the special senses 
changes in "expression” of the eyes 
pain and aching in the ears due to 
hyperesthesia of auditory nerve 
subjective odors and tastes (phos- 
phorus or ozone, bitter and sour) 
atonic voice (resembles that of 
deaf person but can be distin- 
guished) 

Deficient thirst and capacity for as- 
similating fluids 

Congestion of the conjunctwa (neur- 
asthenic asthenopia or irritable 
eye) 

the effect of nervous irritation, and 
comes and goes under exciting 
causes 

resembles cold in the eve or the 
congestion from drinking 
bad in the morning but disappears 
at night 

In ccrebrasthcnia muscular crcicisc 
can be well borne and is frequently 
desired and sought 

III Svniptoms of Myclasthcma (indicate 
that the spinal cord is chieflj af- 
fected) 

Tenderness and pain in an> part oi 
the spine from nape of the neck to 
the tip of the cocejx 
Creeping chills up and down cpinc 
Convulsive movements of the arm 
leg or whole bodv e-peciallv on 
falling to sleep 
Fidgetiness 

one of the mvriad results of «:piinl 
irritation 

hand and arm mav he 'o "nLrvou>> ' 
patient cannot contimic writing 
when legs arc aficcud he mii'-t 
get up and walk even thougli ex- 
ertion aggravntes the a<tlKnn 
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Dilated pupils 

there may be sudden and frequent 
alterations, or temporary inequal- 
ities with one contracted and one 
dilated 

One or both ears, hands or feet may 
be cold to touch even in warm 
weather, in a hot room, or when 
thickly wrapped 

Heaviness and stiffness of the 
muscles 

Fleeting neuralgias and shooting 
pains simulating those of ataxy but 
probably milder 

Vague aching in the loins and limbs 
simulating rheumatism which may 
follow over-exertion or come on 
without apparent cause 

Pain m the feet 

burning and tenderness at the bot- 
toms of the feet 
may be only painful spots 
in both neurasthenia and ataxia it 
comes from the spinal cord but 
in the latter organic, and in the 
former functional, disease is 
signified 

in some cases may be reflected 
from the stomach and genital 
apparatus 

Physical exei twn i cqutrtng eithei the 
upper 0} lower limbs, especially 
walking and standing, cannot be 
borne and if persisted in may ag- 
giavatc the condition 

Symptoms shozving exhaustion of 
the upper part of the spinal coid 
pain and heaviness in the back of 
the head 

muscae volitantes or floating specks 
before the eyes 
clamminess of the extremities 
general or local itching with no 
change in appearance of the skin 

Neurasthenic patients complain that they 
ha\c “so many sjmptoms” but the varying 
and multitudinous s>mptoms are largely the 
result of reflex irritations transmitted not 
onlj through the ordmarj motor and sensory 
ncr\es, but also through the sympathetic 
‘=>stcm and \asomotor ncr\cs For this 
rca<;on neurasthenia must be differentiated 
from the organic disease which it simulates 


in many instances, although usually the 
symptoms of organic disease are fixed and 
stable while those of neurasthenia appear, 
disappear and reappear without clear cause 

Ballet^® states that whatever be the 
clinical form which neurasthenia as- 
sumes, a peculiar mental state always 
accompanies it The patient is subject 
to hypochondria and is haunted with 
thoughts of cancer of the stomach, 
softening of the brain, disease of the 
spinal cord or heart disease, according 
to the location of his distress His 
memory fails him, he is disturbed at 
the sight of a stranger among his usual 
associates, is timid, fearful, impres- 
sionable and pessimistic However, the 
neurasthenic is usually quiet, intro- 
spective and retires into himself, he 
does not show the irritability and ego- 
tism which IS characteristic of the 
neurotic Because of the morbid and 
introspective state of mind and the 
complicated reflex action throughout 
the entire body, innumerable “vicious 
circles” are established with psychic 
and physical disorders acting and re- 
acting one on the other The subjects 
may be fat, hearty and even vigorous 
looking men who deplore the complete 
change which has taken place in their 
personality, the fears and obsessions, 
the digestive and circulatory derange- 
ments, the weakness of will and over- 
whelming lassitude which all unite to 
give them a feeling of impotence (Bal- 
let) Beard reports the case of a 
clergyman of middle age who had suf- 
fered from neurasthenia for many 
years following heat prostration 
Among numerous other symptoms 
were attacks of depression lasting 
about day and brought on by any 
^ austing or disturbing influence 
Ihe attacks were usually ushered in 
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by a feeling of mental exaltation, fol- 
lowed by diplopia and a regular series 
of minor nervous phenomena 

The asthenia of neurasthenia is 
usually subjective and often presents 
the peculiarity of localizing in a cer- 
tain muscular group Where there is 
spinal exhaustion and the asthenia is 
confined to the lower extremities, the 
patients, usually neurasthenic women, 
finding they are unable to walk or 
even to stand believe they are par- 
alyzed and refuse to leave their bed 
or couch These individuals may un- 
necessarily remain helpless invalids for 
the rest of their lives Only about 50 
per cent of the cases of neurasthenia 
are cured 

With reference to a constitutional 
neurasthenia. Ballet believes that 
where there is an inherited nervous 
weakness of infectious or other origin, 
or a neuro-arthritic constitution, the 
subjects are on the verge of neuras- 
thenia from birth since their nervous 
system tires even in the course of a 
regular and quiet life Londe finds 
that m such cases there is a failure to 
adapt the psychic to the somatic life, 
or a failure to adapt the individual to 
the exterior world, to his social milieu, 
to his occupations However, cases of 
true neui asthenia among this group of 
subjects are probably rare 

PSYCHASTHUNIA 

Often, after the development of a 
well-marked neurasthenia, new and 
more serious troubles of a psj cho- 
pathic order will manifest themselves 
Aschaffenberg" finds that the stronger 
the body, the more clearly the clinical 
picture of neurasthenia will appear, 
and the more serious and continuous 


the damaging influences the more se- 
vere will be the exhaustion of the 
forces, but, even so, in such cases the 
neurasthenia does not progress beyond 
itself and the organism remains free 
from the many and varied psycho- 
pathic complications which may devel- 
op in a weaker subject or where the 
nervous diathesis predominates In 
such cases, neurasthenia may be but 
the forerunner of insanity, in the form 
of melancholia Hysteria is rare al- 
though some hysterical symptoms may 
be present Benon lists the possible 
psychic sequelae of neurasthenia as 
follows 

A disposition to anger, unnerving and 
irritability 

Mental confusion (confusion, usually 
transitory, in perceptions with no 
recognition of persons, places or 
things) 

The obsession phobias 

Alcoholism 

Amnesia 

Hypochondria 

Periodic psychosis 

Mama 

Various forms of delirium (persecu- 
tion, etc ) 

Melancholia 

Dementia praecox (m joung sub- 
jects) 

Aschaffenberg defines the psychas- 
thenic states as the shghi forms of 
psychic disorder which belong to the 
borderland bet^\een mental health and 
disease , the patients are neither insane 
nor quite sane*®'=’ Janet=‘ has col- 
lected and grouped under the hcadinc: 
of psychasthenia all the functional 
psychological states, the absurd fixed 
ideas, the useless and ridiculous 
manias and unjustified fears and ob- 
sessions. which appear and disapix.ar 
in the form of attacks or crises with 
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more or less normal periods interven- 
ing Janet believes that such mental 
troubles have a relationship to the reg- 
ularity of intracephalic pressure and 
vasomotor troubles, to digestive dis- 
orders from gastrointestinal atony, to 
urinary hypoacidity, cardiac weakness 
and vascular hypotension, to troubles 
of the secretions and of genital func- 
tion 

Burr®® considered that the term 
“psychasthenia” should be reserved for 
the state of pure mental exhaustion 
from intellectual overwork and exces- 
sive nervous strain (cerebrasthema) 
and that neurasthenia is the more or 
less constitutional state described 
above by Ballet and Londe 

Nburocirculatory Asthenia 

The condition variously known as 
neurocirculatory asthenia, neuro- 
circulatory myasthenia,®® effort syn- 
drome,®® irritable heart,®^ soldier’s 
heart, disordered action of the heart,®® 
etc , has been brought to the attention 
of the medical profession during the 
different wars m this country and in 
Europe when the excitement, fear and 
emotional strain of examination for 
the army or the exertion of actual 
service have made active an often la- 
tent instability or weakness, which is 
evidenced principally by disordered 
heart action The heart, itself, shows 
no lesion either of the muscle or of 
the vah es, and patients with true heart 
disease do not present the syndrome 
The symptoms of neurocirculatory 
asthenia may be listed as follows, 
stressing again that the s> mptoms var>' 
in prominence and are not all present 
in the same individual: 


TABLE IV 

Symptoms or Neurocirculatory Asthenia 

1 Easy fatigue and lassitude 

2 Disordered heart action 

tachycardia 
forcible beating 
palpitation 
arrhythmias 

systolic apical murmur in 85 per cent 

3 High systolic pressure 

after exercise the systolic pressure 
rises and the diastolic pressure may 
drop to zero (Robey and Boas) 

4 Left chest pain and soreness of the 

skin over the left chest 

5 Defective capillary circulation 

6 Cyanosis of the hands and lips 

7 Breathlessness on exertion 

may be due to 

(a) reduced vital capacity of the 

lungs 

(b) irritable nervous system 

(c) acid reaction of the blood 

With the addition of onl> 
small quantities of COg or 
lactic acid produced by ex- 
ertion, the blood due to a 
deficiency of certain blood 
constituents becomes more 
acid than normal and this 
IS immediately signaled by 
breathlessness, the respira- 
tory center being extraordi- 
narily sensitive to the blood 
reaction (Lewis) 

8 Giddiness, dizziness on lowering the 

head, or vertigo 

9 Fainting with or without loss of con- 

sciousness 

10 Sweating 

It is common to see these patients 
shaking with cold and perspiring 
profusely from the armpits 

11 Increased susceptibility to cold and 

changes in the weather 

12 Exaggerated reflexes 

13 Tremor 

14 Headache 

15 Blushing and pallor 

16 Irritability of temper 

17 Inability to fix attention 

38 Sleeplessness or disturbed sleep with 
bad dreams 
19 Aphony 
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Examination of these patients has 
shown that in at least 50 per cent there 
IS physical weakness and an inherent 
nervous instability, for which there is 
no cure, in the army they are classed 
as a group of “substandard” men and 
in civil life they represent the various 
constitutionally inferior individuals 
usually with family histones of neu- 
rotic and psychopathic disorders 
Where the condition was not consti- 
tutional, it was found to be due to the 
too-severe drilling and the hardships 
of army life, or to be of infectious 
origin Many of the subjects showed 
evidences of a low-grade infection 
from diseased tonsils and teeth, in- 
testinal infections, mapient or healing 
tuberculosis, etc , or the symptoms 
might have dated from an acute in- 
fection such as rheumatism, typhoid, 
dysentery, pneumonia, malaria Where 
the condition was attributed to the 
rigors of war and army life, no defi- 
nite constitutional weakness could be 
determined but the individuals had 
been recruited from clerks and office 
workers, students, waiters, etc , and 
could not adapt themselves to the new 
environment 

Lewis explains that when a healthy 
man takes sufficiently strenuous and 
prolonged exercise, he experiences a 
certain well-defined set of symptoms, 
such as breathlessness increasing in 
intensity, consciousness of the heart 
action with elevation of the pulse rate, 
giddiness or faintness, fatigue, aclung 
over the precordial region and later 
more violent and widespread pain, and 
finally exhaustion, and the only differ- 
ence between this physiological state 
and the condition known as neuro- 
circulatory asthenia is merely that in 


the latter a much smaller amount of 
effort IS required to produce the syn- 
drome 

It would be our opinion that here 
there is no trace of asthenia but rather 
an extreme instability of the S 3 'mpa- 
thetic nervous system Rothschild 
emphasizes that neurocirculatory as- 
thenia cannot be regarded as a disease 
entity and that “the name is purely 
descnptive of the major symptoms, 
which are referable to the nervous and 
arculatory systems and associated 
with an increased susceptibility to 
fatigue ” Crile®® m a recent papei 
states that in making a diagnosis, all 
the cases of mental or psychic origin 
and all those in which there is infec- 
tion or a heart lesion should be ruled 
out, and then if, in the absence of all 
these, there is extreme cardiac insta- 
bility, if the pupils dilate as the result 
of pressure on the epigastrium, if 
tremors, sweating and cold hands and 
feet are present, a diagnosis of neuro- 
circulatory asthenia may safely be 
made He believes this is a pathologi- 
cal state in which there is an excessn e 
stimulation of the adrenal-sympathetic 
system and advocates denervation of 
the glands as a remedy Simici, Popes- 
co and Sandulesco’* concluded that m 
many of the cases of permanent car- 
diac instability there is a latent hyper- 
thyroidism 

HyposTuCxiA, 

Mercicr®® describes hj^posthcnia as a 
state intermediary between ‘'nornial” 
and a complete, well-charactcri/cd ac- 
thenia The “hj posthemes” arc the 
patients who arc alwajs m a state oi 
hypovitality, who fatigue casili and 
rapid!}, who hate no courage, no in- 
terests, no amusements Their digc?- 
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tion IS poor, they sleep badly On ex- 
amination, no determining affection 
can be found but they show muscular 
hypotony and visceroptosis, hypocom- 
bustion with a decreased basal metabol- 
ic rate, hypothermia and arterial hy- 
potension The hyposthenic syndrome 
might be described as general hypo- 
function, the organism is ^ regulated at 
a point “between physiology and path- 
ology” and it IS difficult to decide 
where the deficiency commences 
Very often these individuals are tall 
and spare with sagging abdominal 
viscera, low resistance and a caliber of 
mind which makes them unacceptable 
as companions, and it is this type 
which is usually thought of as the 
“hyposthenic habitus” However, there 
are many tall, spare persons with elong- 
ated and ptotic viscera who have good 
digestion, a healthy mental outlook, 
emotional stability and a fund of ner- 
vous energ)f beyond the normal Also, 
Ballet describes a "precocious neuras- 
thenia”, which makes its appearance at 
puberty or a little later, and is found 
in patients who are notably taller than 
the average and whose girth of chest 
and volume of muscles are not pro- 
portionate to their height These 
neurasthenics are almost always of the 
male sex, they are long and lean, and 
tfieir nervous system is endowed with 
excessive fragility and yields to the 
slightest shock 

This exaggerated growth of the long 
bones at puberty is one of the most 
pronounced manifestations of thyroid 
ovcr-actiMty and since a fairly large 
percentage of these patients show 
signs of th>Toid disfunction, it is a 
question whether some arc not suf- 
fering from h\ perth} roidism rather 
than from either asthenia or any funda- 
mental nenous trouble In normal in- 


dividuals of the same body type, it 
might be supposed that the thyroid had 
quickly returned to normal function 
The two terms, hyposthenia and 
neurasthenia, have come to have a 
very broad meaning and are used to 
describe almost any kind of constitu- 
tionally inadequate or neurotic individ- 
uals®“"®®. There is a nondescript group 
of patients who are passed around 
from physician to physician and on to 
surgeons and various specialists By 
the time they are finished, they have 
had their appendices and gallbladders 
removed, have had a partial or total 
thyroidectomy, have probably been to 
a sanatorium for treatment of tubercu- 
losis or have had treatment for peptic 
ulcer No therapeutic measure seems 
to be of avail and the patients after 
years of treatment are classed as eith,ei 
hyposthefnes or neurasthenics, depend- 
ing upon the mental attitude, and, one 
hopes, are given a logical treatment of 
support and encouragement Every 
clinic has its quota of these cases and 
the physician does well if he can avoid 
adding to the patient's distress 

It seems that most of these patients 
are not necessarily asthenic or neuras- 
thenic but are what Kerley speaks of 
as “50 and 75 per cent individuals”; 
they are never able to adapt themselves 
to their environment and are never 
equal to what is required of a normal 
person The histones in these cases 
show, for instance, that the father died 
at 47 of pulmonary tuberculosis, the 
mother died at 60 of Bright’s disease 
and four sisters and brothers died in 
infancy Deschamps remarks that every 
infant is born with a certain amount of 
"initial force” which remains the dis- 
tinctive mark of the individual, it is 
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his biological destiny It is probably 
because the terms hyposthenia and 
neurasthenia are used so indiscrim- 
inately tliat the real condition of as- 
thenia is so little recognized 

Etiology 

Deschamps^® states that the stheno- 
genic function comprehends two prin- 
cipal factors The production and the 
distribution of energy Energy is 
furnished by the metabolism and the 
secretions, and the nervous system has 
the function of organizing the use of 
the force created by favoring or in- 
lubiting Its distribution The fact that, 
on the basis of exactly the same physio- 
logical state, voluntary and involun- 
tary movements and ideation may vary 
in rapidity, force and duration, would 
seem to imply a variability in the 
transmission of energy The degree 
of asthenia or hypersthenia might be 
referred to as the neurosthenic state, 
in contrast to the state of physical 
strength depending upon size and de- 
velopment, nutrition, hygiene, etc 
Tastevin says that the organism is de- 
pendent upon this neurosthenic func- 
tion for the power to execute any vol- 
untary movement or for the power to 
think The ivill, the perceptions and 
the special senses remain intact, but 
the asthenic lacks the actual power to 
think or to act so there must be an 
inhibition somewhere between the 
ideation and the transmission of the 
nervous influx which is necessary for 
the production of muscular contrac- 
tions or to assemble ideas In h}per- 
sthenia the influx is excessive , ideation 
IS quick and lively mtli a facilit} of 
expression , the indmdual has a feel- 
ing of confidence and self reliance, 
also, there is a desire for muscular ac- 


tivity and all movements are executed 
with ease and rapidity Since the nerve 
centers are the accumulators, trans- 
formers and distributors of all energy 
produced by the unceasing process of 
metabolism, it follows that in asthenia 
It IS the nerve centers which are defi- 
cient 

It has been suggested that anything 
which precipitates a disturbance of 
sympathetic function will cause asthe- 
nia The sympathetic s)'^stem is re- 
sponsible for automatic or involuntary 
movements , it is the system which in- 
nervates the smooth muscles and the 
glands Cannon^^ states that the neu- 
rone relations seem devised for wide- 
spread diffusion of nervous impulses, 
the extensiveness of the distribution of 
the fibers is one of the most prominent 
characteristics of the sympathetic, in 
contrast to the parasympathetic, dni- 
sion of the vegetative system Also, 
the connection of single preganglionic 
fibers with numerous outlying neurones 
does not seem to be arranged for spe- 
cific effects m this or that particular 
region The sympathetic is in close 
relation with the cardiovascular, the 
digestive, and gemto-urinar} systems 
The muscles of respiration are striated 
muscles and have no connection with 
the sympathetic but those surrounding 
the bronchioles are smooth and are sub- 
ject to vegetatne control The fiber*, 
concerned in the maintenance of arte- 
rial pressure, the heart rate, the size of 
the pupil, etc are constantly discharg- 
ing \\hile others such as tho'^e leading 
to the sweat glands are normally at 
rest, all parts arc capable of reflex 
cxatation and inhibition (Bard) 

The results of excitation of the two 
dnisions of the \cgctatnc ‘^y-tem 
might be listed a*; follow*; 
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TABLE V 


Sympathcticotonia 


Vagotonia 


myosis and ciliary contraction 
increased secretion of saliva 
contraction of bronchioles 
bradycardia 

hyper- and at times retro-peristalsis 

gastric hypermotility and hypersecretion 

vomiting 

constipation 

bladder evacuation 


may be sequence of acidosis, elevation of 
vagal tonus and vaso-dilation 
high blood potassium 
high blood phosphorus 
vagotonia increased' by pilocarpine 
vagotonia decreased by atropine 


dilation of the pupils 
exophthalmia 
dilation of bronchioles 
tachycardia 

inhibition of peristaltic movements 
inhibition of gastric secretion 
relaxation of stomach and intestines 
diarrhea 

bladder retention 
extreme weakness 
tremors in the skeletal muscles 
syncope 
“goose-flesh” 
erection of hair 
hyperhidrosis 
from forehead 
from axilla 

from palms and plantar surfaces 
constriction of the arteries 
pallor 

cold extremities 
various ischemias 

liberation of sugar from the liver 
may be sequence of alkalosis, elevation of 
sympathetic tonus and vaso-constnction 
high blood calcium 
low blood phosphorus 
sympathicotonia increased by adrenalin 


set of svmntnms vegetative system is unduly excited, a definite 

of stabihtv anrf M among which are weakness with a loss of the feeling 

°4c?on tremutencs. tachycardia, sweating, diarrhea, and vascniar con- 

tractions causing pallor or localized ischemias 


In the nervous hierarchy, the sym- 
pathetic IS regarded as the connecting 
link by which cerebral activities act on 
the viscera Bard^® believes that the 
marked tendenc}* of the sympathetic 
to react tigorously and as a whole un- 
der conditions of stress implies control 
of the system In a central mechanism 
M‘'o. all s) mpathetic discharges can 
be broken by central inhibition or aug- 
mented by central excitation 

The \asomotor center is situated in 


the bulb Bard states it is certain that 
a narrowly localized bulbar mechanism 
makes a definite connection with the 
sympathetic outflow to the arterioles 
Experimental work indicates that there 
IS a single cardiac center ni the bulb, 
controlling and coordinating vagal and 
sympathetic discharges to the heart 
The vasoconstrictor, vasodilator, car- 
dioaccelerator, and cardioinhibitory 
mechanisms are closely related physio- 
ogically and anatomically they appear 
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to be closely juxtaposed in the medulla 
oblongata Deschamps states that the 
bulb has been proven to be the most 
sensitive and easily affected of the ner- 
vous centers and that asthenia is es- 
pecially a bulbar state In asthenia 
and in neurasthenia, there may be con- 
stant alternating of vascular contrac- 
tion and dilation and extreme instabil- 
ity of the pulse with variations of car- 
diac rhythm merely on moving A. low 
blood pressure is a constant finding in 
asthenia but it is also common in hy- 
persthenia We have observed one of 
the most truly hypersthenic normal in- 
dividuals that could be found whose 
systolic pressure dunng the most active 
period of his career was consistently 
around 100 

Bard finds, however, that there is no 
indication of a localized bulbar center 
for such sympathetic processes as the 
secretion of sweat, the erection of hair, 
inhibition of gastrointestinal motilitv 
and dilation of the pupils 

In the organization of the central 
nervous system, each of the lower 
mechanisms is influenced or controlled 
from above , the higher levels may not 
be necessary for their function but 
they are able to influence it Superim- 
posed on the bulbospinal mechanisms 
controlling the sympathetic is a mech- 
anism located at the base of the dien- 
cephalon which is capable of causing 
a simultaneous discharge over the en- 
tire sympathetic system and which is 
activated in times of stress and emer- 
gency (Bard) Huber and Crosby 
state tliat the diencephalon is a pri- 
mary center involved in various tjpes 
of emotional expression The dien- 
cephalon is divided into the hypothala- 
mus, the epithalamus, and the dorsal 


and ventral thalamus Various re- 
searches indicate that the thalamus is 
closely linked with the whole range of 
pleasurable and painful qualities, ir- 
ritation or injury of the region may 
change the whole affective attitude of 
a person Pam apparently comes into 
consciousness in the thalamus The 
diencephalon also appears to contain 
the neural mechanism essential for the 
maintenance of body temperature and 
it is significant that exposure to cold 
and strong emotional excitement call 
forth similar bodily changes by activa- 
tion of the sympathetic through stimi- 
lation of the diencephalon Pam and 
disturbing emotions are two of the 
most important of the dysthenizing 
factors Also hypothermia and in- 
creased susceptibility to cold are com- 
mon findings m asthenia and changes 
m the affective attitude of the subjects 
are frequent There is much to suggest 
that it may be m the diencephalon that 
the mechanism regulating the neu- 
rosthenic function is situated 

Londe finds that among maladies of 
the nervous system it is those of the 
cerebellum which are most often ac- 
companied by asthenia and he believes 
that asthenia is a cerebellar-sympathet- 
ic phenomenon 

Danielopolu*®, after 20 j ears' re- 
search, states that the legetatiic 
tem possesses an automatic tone i\hicli 
is maintained by the action of the elec- 
trolytes, the secretions and the ^a^IOlI^ 
substances produced b) the ^cgetatl\c 
organs themselves Normally the‘>e 
are furnished in such proportions that 
there results an ideal milieu for tiie 
maintenance of functional equilibrium 
with the two ph\ ciologicalh antairo- 
nistic groups, the s\ mjiathetic and jiara- 
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sympathetic, in a state of permanent 
and equal excitation But over the 
whole system reign the encephalic co- 
ordinating centers and the cerebral cor- 
tex, which has an incontestable influ- 
ence on the organs with vegetative in- 
nervation The cardinal factor in 
asthenia is the actual inhibition of ner- 
vous influx necessary for voluntary 
movements and for the process of 
thpught, in hypersthenia the ease and 
rapidity of all voluntary movements 
and the quick ideation are the predom- 
inant characteristics It might be log- 
ical to suppose, therefore, that the 
dynamic state is controlled at the high- 
est level with, various reflex influences 
on the lower mechanisms, but the re- 
flex action between the different re- 
gions IS so strong that it is difficult to 
determine just where the inhibition oc- 
curs 

Regarding the constitutional states, 
Penders Garrod^^ Draper^, et al y like 
to speak of asthenic, hyposthenic and 
hypersthenic types which seem to have 
reference mostly to the endocrine 
glands and to embryonic development 
The asthenic type’ is supposed to re- 
sult from such factors as an overde- 
veloped lymph system, too much stro- 
ma for the parenchyma, or defects m 
the chromosomes; Deschamps believes 
that what is transmitted is a defective 
structure of the protoplasm and a cer- 
tain physicochemical aptitude How- 
ever. there are all sorts of constitution- 
al deficiencies and it would seem that a 
condition could be regarded as con- 
stitutional asthenia only when the def^- 
cienc} IS in the nerve center responsi- 
ble for regulating the neurosthenic 
‘^tatc Londe states that when the 
a‘«tlienia is constitutional it may mani- 


fest itself from birth in the slowness 
and rarity of the child’s movements, 
the difficulty even of swallo-vimg and 
in the cry Since clinical study fails 
to associate the asthenia with any 
cause whatever, it must be congenital 

Differential, Diagnosis 

The condition of asthenia is to be 
distinguished from such states as 
atony, apathy, lethargy or melancholia 

Asthenia is a dynamic state, atony, 
or the abolition of muscular tone, is 
a static state of the muscles. The 
sthenia or dynamism is the active phe- 
nomenon of the sthenogemc function 
and the tonus is the passive or auto- 
matic phenomenon Muscular tone, 
which IS not the same as the reflex, is 
a state of automatic contractility, a 
state of tension (Deschamps) There 
may be atony due to lack of exercise, 
to stretching and sagging of the vis- 
ceral ligaments and muscles with a 
consequent elongation and ptosis of 
the organs, or after pregnancy with the 
relaxation and loss of tone of the en- 
tire abdominal musculature This state 
of atony, however, need not be accom- 
panied by any degree of asthenia 

Tastevm explains that apathy is a 
state of activity which is generally con- 
stitutional and in some respects re- 
sembles asthenia When the apathet- 
ics speak, their voice is slow and rela- 
tively low; their gestures are slow 
Their motive reactions of emotional 
origin are restrained ; where a normal 
person will laugh, the apathetic will 
smile Apathy differs from asthenia 
m the fundamental respect that while 
the asthenic is rapidly exhausted when 
he moves, the apathetic can accomplish 
as intense and as prolonged move- 



Asthenia 


339 


ments as a normal person On the one 
hand, it is a question of the supply of 
nervous matter, and the influx is soon 
exhausted , on the other hand, because 
of a constitutional nervous disposition, 
the expenditure is made slowly but 
may be long continued 

It might be said that some of the 
toxemias and metabolic states produce 
lethargy rather than asthenia 

Objective asthenia, especially where 
the patient has become depressed over 
his inability to regain his normal state 
Is often wrongly diagnosed as melan- 
cholia but melancholia is a distinct and 
well-defined mental disorder In the 
second case described by Tastevin, the 
patient had been subject to attacks of 
asthenia lasting 6 to 9 months for over 
40 years and at the age of 74, there 
was no weakening of her intelligence 
Yet melancholia may be complicated 
by asthenia, and asthenia occurring in 
a weak organism may develop into 
melancholia 

In table I is given a list of the con- 
ditions and states which the various 
authors believe can produce asthenia 
However, as Londe states, almost any 
lesion or even a slight and localized 
functional trouble may diminish mus- 
cular energy, and it is necessary to dis- 
tinguish between those causing a true 
asthenia those which by disturbing the 
metabolic processes produce a state of 
lethargy, and those which disturb the 
equilibrium of the vegetative nervous 
system The problem is a complex one 
and the intricacy of body structure and 
function and the innumerable possible 
complications of disease make it diffi- 
cult at times to decide just iihat is 
asthenia and what is not For instance, 
included in the list are hypogKcemia 


and diabetes Hypoglycemia may be 
due to hepatic disorders, to hyper- 
thyroidism, to hypermsulinism from 
various causes, but among the most 
notable symptoms of hypoglycemia are 
mental confusion, epileptiform attacks, 
stupor, mama, etc The manifesta- 
tions of a moderate lowering of the 
blood sugar level are^®”®^ 

weakness 
fatigability 
pallor 
sweating 
restlessness 
rapid pulse 
muscular twitching 
dilation of pupils 
disturbed sleep 
anxiety 

ra\enous hunger 

Cannon, Mclver and Bliss®® explain 
that It is the sympathetic fibers which 
release glycogen from the Iner and 
this reaction of sympathetic excitation 
IS due to increased adrenal discharge 
in response to nervous impulses and 
IS another remarkable example of 
automatic adjustments within the or- 
ganism when there is a disturbance en- 
dangering its equilibrium The mecha- 
nism protecting the body from hypo- 
glycemia probably operates in tuo 
stages A primary stage m which m- 
pathetic activity with adrenal secretion 
occurs to mobilize sugar from the li\er. 
and, if this proACS inadequate, a scc- 
ondary' stage in nhich the actmtics of 
the first stage are inten«^ified and aug- 
mented in con\ ulsi\ e seizures 

Diabetics complain of both wcaknt«b 
and depression yet the vcaknes-; may 
A^ell be due to the inadequate diet or 
to the reaction of the sympathetic 
tem to the hyqiergly cemia and the de- 
pression may be the result of a colkc- 
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tion of partly metabolized products 
which will lead eventually to acidosis 
and coma However, it is claimed, also, 
that the auto-mtoxication of diabetes 
may act as a dysthemzmg agent, m 
which case the asthenia should be dis- 
tinguished from the other forms of 
weakness occurring during the course 
of the disease from other causes 
Colibacillosis is mentioned as a dys- 
thenizmg agent but Goiffon®® has found 
cases where the colibacillosis as well 
as the asthenia (?) seemed to be the 
result of an underlying alkalosis. 

Many authors believe that it is dis- 
turbances of the acid-base equilibrium 
acting on the vegetative system which 
causes asthenia, although there seems 
to be some confusion as to whether a 
predominating acidity or alkalinity 
causes vagotonia or sympathetico- 
toma®’’"®® Goiffon finds that, in reality, 
alkalosis and acidosis are but two devi- 
ations of the normal equilibrium which, 
after reaching a certain point, produce 
analogous troubles He believes, how- 
ever, that the role of alkalosis in path- 
ology is vast and lists the general find- 
ings about as follows 

TABLE VI 
AIiKalosis 

lassitude (is common) 
muscular weakness 
drow siness 
loss of memory 

headache with a tendency to vertigo 

tachj cardia 

low arterial pressure 

respiration is either slow or supcificial, 
ventilation is diminished, and the 
pressure of carbonic acid is raised 
digcsti\c troubles arc constant 
hcpitic insufficiencj is \er\ frequent 
constipation with or without attacks of 
diarrhc.i 


sometimes there exists a diarrhea of 
fermentation with very acid stools 
and a relatively low level of total 
organic acids 

urinary organic acids may reach three or 
four times the normal when the urine 
becomes alkaline, showing imperfect 
combustions 

blood uric acid, lactic acid and oxalic acid 
are augmented 

phosphaturia and alkalosis are almost al- 
ways associated 

a vegetable diet aggravates the condition 
by further alkahnizing the blood 

Drouet®^ in a discussion of the rela- 
tion between the acid-base equilibrium 
and the equilibrium of the vegetative 
system, states that “anxiety” has long 
been catalogued as a manifestation of 
sympatheticotoma and that the individ- 
uals show a permanent ionic alka- 
losis and a permanent hypoacidity of 
the urine, increased during the attacks 
Guillaume (cited by Drouet) calls 
“anxiety” the morbid psychic tendency 
toward which the sympatheticotonic in- 
clines Drouet states also that in epi- 
leptics there exists an habitual alkalo- 
sis even reaching a blood pH of 770 , 
the number and intensity of the crises 
seem to vary with the alkalosis and in 
the intervals between the attacks the 
pH returns to normal He cites Wal- 
ther and Guillaume as having demon- 
strated that an epileptiform attack is 
the consequence of encephalic ischemia 
due to an energetic constriction of the 
arteries of the brain, that is, to a vas- 
cular sympath,eticotonia which extends 
also to the arteries of the cutaneous 
tissue causing pallor and to every ar- 
terial tree causing an elevation of the 
arterial tension before an attack and 
at its beginning He believes that oph- 
thalmic migraine is characterized by 
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sympatheticotoma in the form of ar- 
terial spasm and by blood alkalosis 
Montassut and Delaville believe that 
the “constitutionally depressed” have 
a tendency toward a chronic alkalosis 
and that the inhibitions to which they 
are subject yield only after a certain 
amount of muscular activity has caused 
aadifying of the blood Goiffon be- 
lieves that the type of individual de- 
scribed above as the “hyposthemc” is 
really possessed of an alkaline diathe- 
sis or a predisposition to a permanent 
and constant alkalosis Meyer®^ be- 
lieves that an abnormal alkalinity of the 
blood serum is the pmmry lesion in 
cancer which, in conjunction with cer- 
tain other factors, favors the appear- 
ance of the cancer wherever a chronic 
local irritation is present He reports 
cases of inoperable malignant tumor 
with metastases which were, to all ap- 
pearances, cured by inducing acidosis 
and by keeping the pH at the normal 
level with hydrochloric acid and in- 
halations of Oa-COa whenevei a re- 
currence seemed likely 
The investigators who are interested 
in hypoglycemia say this is a very com- 
mon finding and that wherever there 
IS a state of notable weakness and easy 
fatigability a low blood sugar should be 
suspected Those interested in alka- 
losis believe that in all states of slowed 
up energy, the trouble may be attri- 
buted to alkalosis Likewise, those 
studying the role of the adrenals m 
the body economy, state that asthenia 
IS the result of depleted function of 
the adi enal cortex It is assumed that 
Crile’s theory of adrenal-sjmipathetic 
overactivitj’^ as the cause of neurocir- 
culatory asthenia refers to the adrenal 
medulla and an inci eased secretion of 


adrenalin But m Addison's disease, 
due to cortical deficiency, an entirely 
different state is produced which is al- 
so spoken of as asthenia 

TABLE VII 

ADReNAi, Cortex Deficiency 
general languor and weakness (asthenia 
is the cardinal symptom) 
low blood pressure 

pigmentation of the skin due to abnormal 
deposits of melanin, the normal cu- 
taneous pigment 

gastrointestinal disturbances of varying 
severity 

vomiting is constant and sometimes un- 
controllable 
anorexia 
nausea 

aversion to fat 
constipation 
acute gastric ulcers 
epigastric pain 

abdominal wall may be rigid and tender 
simulating peritonitis 

loss of weight but it is noted that in a 
large percentage of cases the patients 
are overweight at the time of the first 
symptoms 
weak heart action 

vertigo and faintness on arising from bed 
hypothermia or fever 
nervous symptoms are numerous and 
prominent 
mental irritability 
restlessness 

areas of hyperesthesia 
hallucinations 

actual delirium and c\en acute mania 

con^ ulsions 

coma 

ner\ous symptoms may lx: due to cither 
anoxemia or to degenerate c changes 
111 the central ncr^ous svsicm 
cortical deficiency is caused by two prin- 
cipal pathological loioiis, tuhcrculoce 
and simple atropln , pirmentation is 
more often associated with atrople 

In this sjndrome there arc ten lew 
of the stmpathctic stniplonic tthich arc 
so prominent in ncurocirciil.ttort a'^the- 
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nia and m hypoglycemia while the vom 
iting suggests vagal predominance The 
two significant findings from the stand- 
point of asthenia are the fatigue and 
the low blood pressure Yet almost 
without exception, by the time these 
symptoms appear the adrenal tissue, 
of both medulla and cortex, has so de- 
generated that the patient survives only 
a few months at the most, while asthe- 
nia even of the objective type may ex- 
ist for years and it is specifically 
stated that at autopsy no trace is left 
on the organism In Addison’s disease 
degenerative changes in the central ner- 
vous system are often noted in addi- 
tion to those 111 the adrenal glands 
RogofI and Stewart^®’®’ believe that 
the low blood pressure in Addison’s 
disease is probably a manifestation of 
intoxication Rowntree®* also states 
that there is much about the terminal 
picture in Addison’s disease to suggest 
intoxication, affecting chiefly the cen- 
tral nervous system Certain signs of 
intoxication were apparent in a series 
of seven cases reported by Hartman 
and his associates®®, laboratory exam- 
ination showed a blood urea extending 
from 33 to 130 milligrams in five of 
the seven cases, and in two there was 
a leukocytosis of 14,000 and 21,600 
respectively The basal metabolic rate 
showed from 9 to 28 per cent decrease 
If it be true that the adrenal cortex 
is largely concerned in the destruction 
of products of metabolism and bacter- 
ial toxins and in furthering oxidation 
general 1}. any symptoms of intoxica- 
tion following cortical deficiency are 
easily understood But the point of 
intere'st in this discussion is whether 
this is a state of intoxication winch is 


to be differentiated from asthenia or 
whether the intoxication acts as one 
of the dysthenizmg agents. In this 
connection, reference might be made 
to an article by Porritt®® describing a 
type of lead poisoning in which the 
usual symptoms of plumbism are not 
exhibited In these cases there is a 
slow, insidious saturation of the sys- 
tem over a long period of time by in- 
finitesimal doses of lead contained, usu- 
ally, in drinking water which is piped 
through lead pipes. The chief com- 
plaint of these patients is that they are 
“always tired” Porritt states that a 
strange lethargy creeps over the suf- 
ferer ; he loses interest m life and feels 
a “weariness of flesh and brain” As 
the condition progresses, he becomes 
gloomy and taciturn; instead of join- 
ing in conversation with relatives and 
friends he sits silent and apathetic as 
if overcome by thoughts too melan- 
choly to utter His bowels are consti- 
pated and stubborn, he derives no sat- 
isfaction from his food and perhaps 
has abdominal discomfort which he 
puts down to indigestion. Sleep brings 
welcome respite but he gets up tired 
and weary in the morning In neurot- 
ic females, emotional outbursts with 
flatulency and abdominal pain, may 
punctuate the melancholy. Tead is 
quickly excreted and the symptoms 
disappear when the cause has been re- 
moved 

The author states that m such cases 
the subject prefers sitting by the fire 
to making an effort of any soit yet 
when he forces himself through his 
tasks he finds no diminution of brain 
or bodily power Feinblatt®^ in re- 
porting a case of Addison’s disease fol- 
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lowing tuberculosis of the vertebrae 
states that though the symptomatic 
asthenia was great, the power of the 
voluntary muscles to do work was nor- 
mal Cancer is mentioned in the table 
as one of the dysthenizing factors, but 
since all cancers do not cause asthenia 
It may be that it is the type of malig- 
nancy developing in a medium of 
chronic alkalosis which causes, not 
asthenia, but a similar state of intoxi- 
cation Such conditions not only poi- 
son the whole nervous system but in 
addition alter the internal chemistry 
and even the structure of the proto- 
plasm of the cells 

Deschamps explains that there are 
three distinct conditions (1) Fatigue 
which is the result of actual tiring, 
(2) fatigability which is anterior to 
fatigue and is a lowered work-toler- 
ance, and (3) a sensation of fatigue 
which may exist independent of both 
fatigue and fatigability A subject 
may be asthenic without experiencing 
the sensation of fatigue if he does not 
expend hjs capital of energy or he may 
experience the sensation of fatigue 
without being either fatigued or as- 
thenic 

The numerous individuals who are 
called “lazy” undoubtedly experience 
the sensation of fatigue Fuller**® re- 
marks that activity creates the capacity 
for further activity and that laziness 
IS a purely mental condition wth ma- 
terial physical consequences It is the 
rapid distribution of oxygen to the 
tissues which constitutes healthy or- 
ganic life In anemia, where the re- 
duced oxygen supply to the tissues is 
due to the diminished hemoglobin or 
erythrocyte count, a “lack of force 
IS also noted 


TABLE VIII 
Anemia 

easy fatigue and general lack of physical 
energy 

inability to stand prolonged mental and 
physical strain 

patients are never very ill and never very 
well 

they become breathless on the slightest 
exertion 

are nervous and worry over trifles 
there is impaired nutrition and weakened 
action of the heart muscle 
cold, and perhaps moist and clamnij, 
hands and feet 
a tendency to chilblains 
gastritis IS common in all forms of anemia 
and, in the extreme t>pe, gastric ulcer 
there is a lowered resistance to even ordi- 
nary infections 

All infections and intoxications may 
cause either anemia®® or the syndrome 
of sympathetic instability so in the 
presence of an infective process, it will 
be a question of differentiating these 
two forms of weakness from asthenia 
If one wishes to assume that all 
conditions causing a lack of force or 
strength should be considered “asthe- 
nia” the problem might be sol\ed by 
stating, as does Deschamps, that there 
are asthenias of production and as- 
thenias of distribution The asthenias 
of production would include all the 
states of wealeness, fatigue, depression 
and lowered resistance caused by the 
various physicochemical disturbances, 
glandular disorders, malnutrition, ane- 
mia, toxi-mfections or an> other fac- 
tors which interfere ^\lth metabolism 
and the production of cncrg\ \slhc- 
nias of production \\ould include al«o 
all the constitutional stales the 50 and 
75 per cent indi\iduals, where the or- 
ganism is not equipped to produce suf- 
ficient energ) 
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The same author uses a slightly dif- 
ferent classification as follows 

Asthenias of insufficiency where there is 
an inadequate supply of energy produced 
Asthenias of exhaustion where the supply 
has been exhausted as in convalescence 
or perhaps in neurasthenia 
Asthenias of inhibition where there is an 
obstacle in the nervous system which 
prevents the transmission of energy 

Deschamps states, however, that to 
call every diminution of energy “as- 
thenia” IS a misinterpretation and most 
of the other authors agree that asthe- 
nia IS strictly autonomous and that the 
term should be confined to the “asthe- 
nias of inhibition” where there is an 
arrest of the transmission of energy 

Treatment 

Except in the constitutional cases, 
asthenia occurring in the absence of a 
definite dysthemzing agent is probably 
rare Asthenia is an effect rather than 
a cause Benon finds that asthenia 
complicates a great number of disease 
states, that ordinarily it is of neither 
diagnostic nor therapeutic interest and 
when the dysthemzing cause has dis- 
appeared the neurosthemc equilibrium 
^Mll right Itself Deschamps says that 
the most curious symptomatic conse- 
quence of all types of asthenia is the 
impossibility for the patient to accumu- 
late cnerg)% regardless of all pharmaco- 
logical and dietary measures 

Ballet states that in some cases the 
asthenia develops in the course of con- 
Nalescence but most often it makes its 
appearance when the general health of 
the patient seems to have been restored 
1 he case of intercostal neuralgia cited 
aho\c IS an excellent example, the pa- 
tient was supposed to ha\e recovered 


from her illness when almost without 
warning she found herself without suf- 
ficient nervous force to make the least 
effort For this type of asthenia, time 
and proper hygiene are the only re- 
quirements , immediate and absolute 
repose m bed is the primary con- 
sideration since forced effort or activ- 
ity of any sort, by aggravating the as- 
thenia, may change a temporary and 
unimportant complication into a state 
of permanent semi-mvahdism Among 
the numerous cases of post-mfluenzal 
asthenia, it is not unusual to observe 
individuals who are making an attempt 
to follow their normal daily routine, 
whether this be assuming the respon- 
sibilities of a household or engaging m 
business Their friends will remark 
that at times they seem scarcely to 
have the strength to move one foot 
ahead of the other In many instances, 
this permanent state is undoubtedly 
the result of a too early return to active 
life, with the patient forcing himself 
to disregard this seemingly inexpli- 
cable lack of strength Most physicians 
are coming to realize the necessity for 
an adequate period of convalescence 
after acute fevers and infections, but 
It does not seem to be generally under- 
stood that It IS because the neurosthen- 
ic function may be temporarily sup- 
pressed by the disease process 
When, as the result of forced ef- 
fort during a temporary asthenia, or 
following trauma or emotional shock, 
either a permanent and incurable state 
or a prolonged attack of asthenia has 
been installed, treatment must consist 
mainly of the usual hygienic measures 
for building up the organism, with es- 
pecial attention to the three funda- 
mental principles of rest, nutrition and 
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elimination In these cases, because 
of the relaxation of the digestive tube, 
there may be intestinal auto-intoxi ca- 
tion or a tendency toward alkalosis 
Foci of infection in the upper respira- 
tory tract and teeth, thorax, abdomen 
or pelvis or any organic trouble should 
be thoroughly searched for and erad- 
icated 

It IS important to determine the gas- 
tric tolerance and arrange the diet ac- 
cordingly Usually the diet will be 
limited to bland, easily digested foods 
apportioned, if necessary, into five light 
meals to avoid burdening the stomach 
too much at one time 

Physical therapy in the form of cab- 
inet baths, pressure sprays, light mas- 
sage, ultra violet rays or diathermy 
will prove of value in eliminating poi- 
sons and improving the circulation, 
and m addition will have a good psy- 
chological effect This form of therapy 
IS especially valuable in cases of sub- 
jective asthenia 

Deschamps believes that where the 
cerebral centers are deficient, there 
will be an associated mineral insuffi- 
ciency, especially of magnesium and 
phosphorus , the loss of these two 
minerals is the surest sign of nervous 
deficiency He believes the best way 
to reconstitute an asthenic is to give 
combinations of magnesium with phos- 
phates Phosphorus in the form of 
glycerophosphates is also extensivel) 
used Small amounts of arsenic or 
strychnine may be given for short per- 
iods although drugs with a tonic or 
stimulating effect are not well toler- 
ated as a rule 

Wakefulness and persistent insom- 
nia are ordinarily best combated by 
varjnng combinations of tincture of 


valerian, elixir triple bromides and 
elixir phenobarbital The use of these 
drugs in equal portions and in ade- 
quate amounts is satisfactory For ex- 
treme cases, occasional resort to co- 
deine sulphate, gr % to }4, may be 
necessary once or twice in the earl} 
hours of the night to establish the 
somnolent state 

A certain experience with liver ex- 
tract indicates that this preparation 
may have some substantial therapeutic 
value in returning the asthenic indi- 
vidual to his normal power although 
the mode of action is not known It 
IS our practice to recommend a table- 
spoonful of liquid liver extract 3 or 
4 times daily for 3 to 6 weeks Re- 
sponse, as indicated by an increase in 
the general well-being, has been noted 
in approximately 90 per cent of the 
patients so treated While we have 
not yet had the opportunity of proving 
the efficacy of adrenal cortex hormone 
in the treatment of asthenia, this drug 
also gives promise of being valuable 
in certain cases These two prepara- 
tions w'ould be expected to act by im- 
proving the general metabolism and by 
raising the er}-throc} te count and 
hemoglobin and not b} any direct in- 
fluence on the deficient nerve center 
However it is always possible that a 
secondary hejxitic or adrenal insuffi- 
ciency may hav'e dcv'eloped after an 
extended period in a state of objective 
asthenia, in which case the above rem- 
edies might have a specific effect 

Since the jihv sicocheiincal st.ite of 
the organism is of such <;ignificance in 
making a differential diagnosis and in 
indicating the therapeutic procedure 
the required laboratorv examinations 
should be made to detect am dcvi.i- 
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tions from the normal m the chemis- 
try of the blood and urine Where 
there are evidences of gastric hypo- 
acidity, urinary hypoacidity, blood 
alkalosis, high blood calcium, or any 
other findings which suggest sympa- 
thetic predominance, vagotonic sub- 
stances might be given to stimulate the 
parasympathetic Various researches 
now being conducted indicate that 
posterior lobe pituitary preparations 
by acting on the vagus may be of 
value in producing gastric motility and 
secretion 

Endocrine preparations such as des- 
iccated thyroid substance, whole ovary 
substance, corpus luteum, adrenalin, 
pituitrm and the numerous modifica- 
tions and combinations of these, have 
been tried with varying degrees of 
success We have noted, especially in 
treating obese female patients with 
whole ovarian substance to which has 
been added 1/10 to 1/12 gram of thy- 
roid extract, that a general increase in 
power has been obtained 

Ballet believes that the degree of 
asthenia probably has a relation to the 
degree of native insufficiency and 
where there are fundamental morpho- 
logical and functional defects, a super- 
imposed asthenia will be more exag- 
gerated and more difficult to treat 
Where pronounced psychic disturb- 
ances are present, the aid of the neu- 
rologist must be sought In all cases 
of asthenia, howeier, the psychological 
background and the environment of 
the patient must be carefully studied 
from the standpoint of both diagnosis 
and treatment 

In the case of constitutional as- 
thenia, the best adiice would seem to 
be for the indiiiduals to stop tr>ing 


to develop themselves to normal phys- 
ical and nervous capacity, but to de- 
termine what their maximum abilities 
are and keep slightly under that limit 

TABLE IX 

PRINCIPtCS or Trcatmcnt 

1 Repose {the pninaiy and ‘fundamental 

ireaim-cnt for asthema) 

Physical, intellectual and emotional 
Forcing the patient to activity of 
any sort will aggravate the as- 
thenia and cause it to become per- 
manent 

After a more or less prolonged pe- 
riod of rest, muscular and mental 
activity may be gradually resumed, 
but this should not be permitted 
until the evolution toward cure is 
certain 

2 Ea plain this peculiar foim of weak- 

ness and Its piobable future course 
not only to the patient but to his 
family since it is usually the rela- 
tives and friends who urge the pa- 
tient to exercise and move about in 
order to regain his strength 

3 Make a thorough seaich for foci of 

infection or oiganic troubles which 
may be the cause of the asthenia 

4 Institute the reqiiiied laboratory pro- 

ceduies for the detection of devia- 
tions from the normal in the physico- 
chemical state of the organism 

5 Diet 

Give high caloric foods which are 
easily masticated and easily di- 
gested 

It may be necessary to increase the 
number of meals in order not to 
burden the stomach too much at 
one time 

In the acute stage, a milk, or milk 
and vegetable, diet may be tempo- 
rarily indicated 

Wine may be beneficial for its mild 
tonic action and food value, and 
for raising the erythrocyte count 
and hemoglobin 

6 Phyiical therapy 

Very light massage 

Ultra Molet light and diathermy 
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In the chronic cases or in the case 
of subjective asthenia, cabinet 
baths, pressure sprays, hydrother- 
apy, etc are of great benefit 
7 Drugs 

Avoid drugs in general 
At times, harmless doses may be 
given for their psychological effect 
Sodium bromide is especially suc- 
cessful in gastric asthenia 
Glycerophosphates and combinations 
of magnesium and phosphorus 
may be prescribed for the nervous 
deficiency 

Strychnine and arsenic may be given 
in small doses for short periods to 
the calm, depressed type but will 
lead to aggravation in the patient 
with a tendency to “unnerving” 
Give sedatives for insomnia 
Avoid cathartics with drastic action 
or which cause intestinal irritation 
Adrenal cortex preparations, liver 
extract, thyroid and ovarian sub- 
stance, adrenalin, pituitnn, etc 
may be helpful in overcoming the 
asthenia 

Where there is evidence of sympa- 
thetic predominance, give para- 
sympathetic stimulants 

NaURASTHENIA 

In the treatment of neurasthenia. 
Beard states that to devote the whole 
attention to special and local phases 
such as spinal or cerebral irritation, 
asthenopia, oxaluria, insomnia or ner- 
vous dyspepsia can never be success- 
ful The treatment should be constitu- 
tional tvith speaal attention to local 
manifestations whenever they become 
severe but no two cases will be alike 
in all details Where the subject is 
under treatment for a long period of 
time, Beard advocates giving a seda- 
tive treatment one week, a tonic the 
second and the third to do nothing at 
all Sometimes suspending treatment 
acts as a therapeutic measure in itself 


In his experience, the combination of 
electricity, massage, counterirntants 
and various sedative-tonic medications 
seemed to obtain the best results 
In cerebrasthenia as ^^gorous out- 
door exercise as the patient can stand 
should be prescribed, in myelasthenia, 
especially in women, absolute rest m * 
bed in quiet, if not darkened, rooms is 
necessary In digestive hj^giene some 
need to be cautioned against overfeed- 
mg and some must be coaxed to eat 
more than has been their custom A 
milk diet may be required in some 
cases and in others small frequent 
meals of light food According to Des- 
champs, neurasthenics and also as- 
thenics possess an "irritable" weakness 
and on the ingestion of irritating foods 
or medications an atonic and hypoacid 
stomach may quickly become hyper- 
tonic and hyperaad This irritable 
weakness extends to the whole organ- 
ism, including the psychic apparatus 

In neurasthenia the psychologj' of 
the patients is of the utmost impor- 
tance Neurasthenics as a rule take a 
great interest in their distresses and 
relate their pains and symptoms in de- 
tail Beard found that the greater tlie 
amount of intellect and the less the 
emotional element, the better the prog- 
nosis would be 

While m psychastheiiia and neuro- 
circulatory asthenia the fundamental 
etiology IS different, neAcrtheless the 
therapeutic measures recommended 
abo^e will iindoubtcdh' ha\c ‘:omc 
beneficial influence in returning tlic 
individuals to a normal state 

COXCLUSIOXS 

There appears to be a regulating 
ncurosthemc mechanism located in the 



348 


Edward L. Bortz and George Morris Piersol 


brain which ordinarily maintains each 
subject in an eusthenic state The 
varying degrees of sthenia, asthenia 
and hypersthenia may be regarded as 
the “neurosthenic state” of an indi- 
vidual in contrast to the state of phys- 
ical strength dependent upon size and 
development, nutrition, hygiene, etc 

The neurosthenic equilibrium may 
be disturbed by a number of factors 
known as “dysthenizmg agents,” and 
an abnormal asthenia or hypersthenia 
may result The most common of the 
dysthenizing factors are pain, emotion- 
al shocks, trauma to any part of the 
body with an associated total loss of 
consciousness, sunstroke, acute and 
chronic infections and intoxications 
such as influenza and grippe, typhoid 
fever, tuberculosis or malaria, strepto- 
coccic infections or food poisoning 

A differential diagnosis is of the ut- 
most importance since muscular energy 
may be diminished by a number of 
factors and states produced which at 
times may be difficult to distinguish 
from asthenia 

Asthenia occurring as a complication 
of various disease states is of no espe- 
cial significance and will disappear 
when the neurosthenic equilibrium has 
righted itself Immediate and absolute 
repose in bed and proper hygiene are 
the only therapeutic requirements 


Forced effort or activity of any sort, by 
aggravating the asthenia, may change 
a temporary and unimportant complica- 
tion into a state of permanent and in- 
curable semi-mvahdism, as may be 
observed m the innumeiable post- 
influenzal cases where the patients, be- 
cause they disregarded the asthenia 
and forced themselves to return too 
soon to an active life, have never since 
been able to regain their normal state 

In order to carry on, these individ- 
uals must recognize their physical and 
mental capacity and limit their activi- 
ties at a point just under their maxi- 
mum ability Small amounts of drugs 
with a mild stimulating or tonic action 
or light wine may be given; various 
combinations of phosphates for the 
nervous deficiency, biological prepaia- 
tions such as liver extract, adrenal 
cortical hormone, ovarian, thyroid and 
pituitary substance, and physical ther- 
apy may be of value in overcoming 
the asthenia 

A study of this subject suggests 
that, due to the high tension living of 
the present age, the traumas, emotion- 
al shocks, familial and financial cares 
and the waves of infection which seem 
to spread over communities, the pro- 
fession must be prepared to encounter 
a state of asthenia more frequently 
than has been the case in the past 
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The Clinical Study of the Atrophic Tongue 

By Wii^iviAM S Middi^eton, M D , F A C P , 

Madison, Wisconsin 


T he bald tongue has been recog- 
nized for many years by clini- 
cians Its association with ane- 
mia was probably first appreciated in 
1846 by Dawson" In 1909 William 
Hunter” concluded an argument for 
the infectious origin of the glossitic, 
gastric and intestinal lesions of per- 
nicious anemia with the statement 
that the most important of these sign- 
posts (glossitic) is the one which can 
be earliest recognized and kept in 
sight from the first to the last” The 
strength of this position was univer- 
sally conceded by students of the sub- 
ject, but renewed interest in and at- 
tention to the close scrutiny of the 
tongue in pernicious anemia arose 
from an appreciation of the remark- 
able transformation in its surface 
markings that attended liver therapy 
Furthermore a peculiar glossitis with 
ultimate atiophy has been described in 
a wide series of clinical entities, and 
from this analogy a possible inter- 
relationship IS receiving increasing 
consideration 

This growth in the clinical impor- 
tance of the subject impressed the 

Pre«cnle(I at the San Francisco Meeting 

the \mtrican College of Phjsicians, 
April 4. 1032 

1 rom the Department of Medicine, Unt- 

of W iccoiisin 


need for an objective method of pre- 
serving the changing picture of the 
lingual markings The methods pur- 
sued are recounted elsewhere® After 
devious trials smoked paper, as sug- 
gested by Isaacs, Sturgis, and Smith,* 
afforded the best results (figure 1) 
With practice a quite constant technic 
was developed; and dipped in shellac 
these tongue prints constitute perma- 
nent records of inestimable service m 
evaluating progress 
Particular interest in the present 
relation attaches to the study of the 
lingual changes m pernicious anemia 
Hunter® characterized the histologic 
picture as of an acute and subacute 
inflammatory nature succeeded by 
degeneiative and atrophic changes 
Round-celled infiltration m the tissues 
and the walls of the blood vessels of 
the tongue mark the inflammatory 
stage, whereas atrophy of the epi- 
thelium succeeds necrosis and mucoid 
degeneiation In the late stage a thin 
fibrous sheet replaces the epithelium 
and deeper penetration of connective 
tissue into the musculature indicates 
the extent of the preceding inflamma- 
tory process The actual total mass 
of the tongue is reduced through mus- 
cular as well as epithelial atrophy 
An advanced stage in the glossitic 
picture IS represented by 
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Case I, C F, a white farmer aged 54 
years, who was readmitted m the second re- 
lapse of pernicious anemia, December 1, 
1931 Combined degeneration of the cord 
had been established on the earlier admis- 
sion 4J4 years previously, but the hemato- 
poietic response to liver had been satisfactory 
and many of the signs of neurologic involve- 
ment had disappeared with improved strength 
and muscle tone , so that on his return to the 
farm the patient had been able to resume his 
work An injury to the left ankle eight 
weeks prior to readmission initiated a de- 



Soreness of the tongue is a com- 
mon complaint among patients suffer- 
ing from pernicious anemia Yet a 
minority of these patients may entirely 
escape this subjective discomfort Dis- 
turbances of taste are less common 
Characteristic is the marginal injection 
of the tongue with tiny vesicles here 
and at the tip These vesicles tend to 
rupture and leave denuded areas The 
beefy redness and vesiculation are 



Fig 1 Contrasting a photograph and a smoked paper print of a glossitic tongue i\uh 
some degree of atrophy, taken on the same daj 


dine which was marked by weakness, breath- 
lessness, paresthesias and rectal incontinence 
Neglect of liver therapy was admitted Gross 
evidence of cord involvement was established 
m absent deep tendon reflexes in the legs, 
loss of vibratory and position sense, ata\ia 
m all test movements and lack of sphincter 
control The tongue was completely bald 
and glistening The hemoglobin registered 
45 per cent and the erytlirocjtes 1 S million 
on admission Bronchopneumonia terminated 
life before liver therapj and transfusions 
could effect an> appreciable change in the 
blood picture Of particular interest in the 
necropsy findings was the lij pcrplastic bone 
marrow The histologic studj of the tongue 
(figures 2 and 3) revealed a total absence 
of papillae The epithelium ^^as thinned 
in areas and there was marked round-celled 
infiltration beneath the epithelium as well as 
about the smaller arterioles 


periodic and shifting in occurrence 
Succeeding this stage of inflammation, 
denudation is the rule, but there is no 
relation between the seventy of the 
inflammation and the degree of tlie 
ultimate atrophy of the papillae, nor 
does the former gi\e an\ prognostic 
information as to the tunc of apixiar- 
ance of the latter Hunter= recorded 
the occasional subsidence of tlic acme 
glossitic manifestations with the ad- 
■vance of the anemia, but added that 
in other cases such was not the cisc 
until atrophy of the papillae was coin- 
2>Ictc Xot mfrequenth glo'.sitis m,i\ 
antedate the anemia In other iiuh- 
Mduals with ad\'aiiccd anemia the 
tongue changes ina\ be msignific.-’iit 
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As has been remarked, the introduc- 
tion of liver into the therapy of per- 
nicious anemia completely altered the 
sequence of events Minot and 
Murphy’ noted that “the distressing 
tongue symptoms so characteristic of 
pernicious anemia usually vanished 
soon after liver was taken Vesicles 
on the edges and tip of the tongue 
disappeared as did the red-streaked, 
raw, or beefy appearance The sense 
of rawness or pain in the esophagus 
subsided In a few patients who had 


a pronounced disorder of the central 
nervous system, the disappearance of 
the tongue symptoms and signs was 
less rapid In none of the patients 
who have continued the diet well have 
the tongue symptoms either persisted 
or returned. Within a few months the 
tongue has usually lost its shiny ap- 
pearance entirely and has appeared 
normal ” 

An unusual experience is cited in 
Case II. 

A H , a white laborer aged 62 years, was 
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elsewhere reported as a tjpical example of 
the recidivistic tendency of certain pernicious 
anemia patients under liver therapy Begin- 
ning with his original admission, February 
15, 1927, each of five successive relapses 
was attended by erythrocytic counts rang- 
ing from 740 thousand to 1 35 million Not 
until his last two admissions of December 
14, 1929, and November 20, 1930, was there 
the slightest evidence of neurologic involve- 
ment as manifested by a debatable obtund- 
ing of the vibratory sense in the left lower 
leg On each occasion of relapse the tongue 
showed marked atrophy of the papillae to 
complete baldness Improvement in the lin- 
gual condition anticipated the complete 


blood remission In the four periods of ob- 
servation where accurate notes of tlie re- 
turn of papillae to the tongue were made, 
the hemoglobin and erythroc 3 'te figures were 
60 per cent with 407 million, 58 per cent 
with 3 37 million, 55 per cent with 3 83 mil- 
lion, and 55 per cent with 3 65 million, re- 
spectively, at the time of papillary reappear- 
ance 

The relatively dose comadence ot 
these figures stimulated a study of this 
detail, but the circumstance is appar- 
ently strictly individual and dependent 
upon other factors than hemoglobin 



Fig 3 Ificroscopic appearance of the tongue of Case I (high power— x 240) G,* rtc< 
of Dr Gorton Ruchie ) 
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and erythrocyte levels In this par- 
ticular instance the normal surface 
markings were always restored to the 
tongue before the blood reached a 
satisfactory level. Because of the 
patient’s low mentality no accurate in- 
formation was afforded of the chron- 
ologic order of glossitic symptoms and 
hematopoietic decline upon neglect of 
liver therapy At no time during hos- 
pitalization were there evidences of 
acute glossitis 

The tongue prints have afforded ac- 
curate records in following the prog- 
ress of the glossitic changes in per- 
nicious anemia under liver therapy 
Fiom the evidence now available, the 
filiform papillae first disappear, par- 
ticularly from the tip and the edges 
of the tongue Thereafter the fungi- 
form papillae are lost The position ot 
the circumvallate papillae renders their 
inclusion in tongue prints of this order 
impracticable, but apparently they es- 
cape gross involvement even in severe 
degrees of glossitic atrophy — a cir- 
cumstance which may explain the 
preservation of the gustatory sense in 


many patients with pernicious anemia 
under such conditions The tongue 
markings frequently begin their return 
toward normal long before the gen 
eral and the hematopoietic responses 
to liver or its equivalent have been 
satisfactory, as related in Case II 
The order of visible return of the 
papillae is the reversal of their order 
of disappearance The fungiform 
papillae usually become distinctly 
prominent and then the filiform pro- 
jections rapidly fill in the intervening 
spaces to render the fungiform papil- 
lae much less evident The transfor- 
mation of the smooth, glistening 
tongue of pernicious anemia to a nor- 
mally surfaced member is a striking 
objective result of liver therapy (fig- 
ure 4) , but there is no apparent par- 
allelism between the lingual and the 
hematopoietic responses to this form 
of treatment The tongue may return 
to apparent normality as early as two 
weelcs after the institution of adequate 
liver therapy 

Wider experience has refuted the 
assertion of Minot and Murphy® rela- 



1 «r. 4 IlUi'itr.'itinf: return of filiform papillae in the atronhip inr,rr„« 
pipill It in the second print almost obscure the fungiform elemciits filiform 

111 tht first print ^‘cmcnis which are so prominent 
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tive to the permanency of the glossitic 
remission In an overwhelming ma- 
jority this advantage is maintained, 
provided the dosage of the effective 
maturating factor is held at a sufficient- 
ly high level Most of the recurrences 
of glossitic manifestations in the Wis- 
consin General Hospital have attended 
efforts to establish the maintenance 
dosage of liver or its equivalent by 
gradual withdrawal, or an intercurrent 
infection which has reduced the effi- 
cacy of a previously adequate dosage 
Isaacs® has made an especial study of 
the cyclic trend of relapses in per- 
nicious anemia In periods of seasonal 
depression glossitis of a mild order 
may, in his opinion, recur as a mani- 
festation of such a relapse As a rule, 
regardless of the background, the lin- 
gual changes may be controlled by in- 
creasing the amount of liver exhibited, 
although Isaacs, Sturgis and Smith^ 
feel that "the ingestion of liver does 
not seem to be entirely specific for 
this symptom” 

Second in order of frequence as a 
cause of the atrophic tongue in tem- 
perate climates comes simple achlor- 
hydnc anemia of which Case III is a 
classical example 

Case III Mrs A E , a white housewife, 
aged 44 years, was admitted primarily for a 
chronic arthritic affection The inventory 
by systems afforded some insight into vague 
digestive disturbances with intolerance for 
pork and onions For nine months little meat 
had been eaten but the patient had partaken 
abundantly of fresh vegetables Soreness 
of the tongue and mouth had been remarked 
for several months when “acid" foods \\cre 
eaten Citrus fruits would occasion serious 
distress, but lettuce and butter w'erc cra^cd 
The menstrual cjcles were regular Of par- 
ticular interest m the present relation w'cre 
the physical obscr\ations of pallor and lin- 
gual atrophj The tongue was raw in ap- 


pearance and practically devoid of papillae 
On admission the hemoglobin was SO per 
cent and the erythrocjtes 41 million No 
free hydrochloric acid was demonstrable in 
the gastric contents e^en after histamine 
injection 

A conclusion of simple achlorhjdnc 
anemia was derived and the therapeutic 
trial of liver extract initiated After tw'o 
weeks of liver extract in adequate doses the 
hemoglobin was 4S per cent and the erythro- 
cytes 42 million Thereupon the treatment 
was shifted to B laud’s mass 4 grams daily 
and diluted hydrochloric acid 4 cc three 
times a day The gam both from a clinical 
and from a laboratory standpoint was pro- 
gressive from this time , so that tw'o months 
later the hemoglobin registered 85 per cent 
and the erythrocj'tes 5 6 million A month 
after the initiation of iron and hjdrochlo- 
nc acid therapy there was first noted a re- 
turn of papillae to the anterior portion of 
the tongue At this time the hemoglobin 
was 57 per cent and the erj throcj tes 4 52 
million Clearly the lingual impro\emcnt 
anticipated any appreciable amelioration in 
the blood picture 

Simple achlorhydric or microcytic 
anemia has received t\ ide attention 
in the recent medical literature at 
the hands of Kaznelson,® Watkins,’’ 
Witts, “ and others Witts’® report- 
ed glossitis in 25 per cent of 50 cases 
of simple achlorhydric anemia Tiie 
frequency with tvhich frank clianges 
to inspection w'cre unattended by sub- 
jective complaint, led him to the con- 
clusion of a much higher incidence 
The clinical course of the glossitis to 
its ultimate atrophic stage can sc.ircel} 
be distinguished from similar clianges 
m pemicious anemia In a senes of 
cases under obser\'ation at the Wiscon- 
sin General Hospital the resj>onsc to 
iron and diluted Indrochloric acid in 
full doses has followed the cotir«c of 
Case III Occasional in-tancts of 
simple achlorhjdnc anemia hi\c been 
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encountered in which theie has been 
no return of the lingual papillae in 
spite of a complete remission in the 
blood picture The impression gathers 
that the lingual and the pharyngeal 
manifestations of this condition are 
much less amenable to treatment than 
the analogous states in pernicious 
anemia Liver has not been effective in 
the treatment of simple achlorhydric 
anemia 

A somewhat less frequent situation 
attended by the atrophic tongue is rep- 
resented in Case IV 

Case IV Mrs M P , a white housewife 
aged 41 years, complained of choking and dif- 
ficult swallowing A “nervous” constitu- 
tion had given way to emotional outbursts 
over a period of four or five years Vaso- 
motor instability was evinced m hot flashes 
For lYz years inexplicable attacks of dysp 
nea had occurred paroxysmally without ref- 
erence to effort A sensation of tightness 
in the throat with occasional inability to 
swallow comfortably had recurred at inter- 
vals for ten years and more recently had 
lead to choking Preceding the dysphagia 
for about ten years the patient had experi- 
enced repeated soreness of the tongue In 
her judgment both of these conditions 
were becoming progressively worse Per- 
tinent to the present consideration were the 
marked pallor of the skin and mucous mem- 
branes, the atrophic tongue and the pal- 
pably enlarged spleen From time to time 
during the hospital stay superficial apthae 
appeared in the mucous membranes of the 
nose and throat The hemoglobin was 48 
per cent and the ervthrocjtes A2 million on 
admission The icterus index was 5 and the 
stools sho^\cd no ova nor parasites There 
'vas no urobilinogen in the urine The basal 
metabolic rate was determined as -3 and -2 
Imbilitj to pass the stomach tube precluded 
a determination of the acidit\ of the gastric 
contents 

This case fulfilled the diagnostic criteria 
of the Pliimmer-\ mson sjndromc Accord- 
m«K a clo«e inquirj was made into her 
Mel»r\ .snd no essential principle was found 
lacti. c Milk, cream and butter were taken 


adequately, whereas eggs were not well tol- 
erated Fruits, except the citrus variety, 
and greerts were enjoyed Citrus fruits 
seemed to aggravate the soreness of the 
tongue and the dysphagia Cereals, vege- 
tables and puddings ranked as favorite foods 
Meat was eaten sparingly, but the patient 
professed an appetite for the fat of meats 
as well as for butter She volunteered the 
information that she had always been anemic 
and had taken “blood” medicine as long as 
she could remember 

After two weeks of Blaud’s mass 4 grams 
daily and diluted hydrochloric acid 6 cc 
three times a day, the hemoglobin rose to 
70 per cent and the erythrocytes to S 49 
million Coincident with the improvement 
in the blood picture the dysphagia became 
decidedly better and papillae returned to 
the tongue 

The so-called Plummer-Vmson syn- 
drome was first described by Vinson^® 
in 1922, since which time the literature 
has contained scattered references to 
the subject (H S Plummer had ap- 
plied the term hysterical dysphjagia to 
this condition in 1914) The majority 
of these contributions have merely 
added further examples of the condi- 
tion or have sought to explain this ob- 
scure syndrome of glossitis, dysphagia 
and anemia, wh;ch usually responds 
miraculously to the passage of the 
esophageal sound Moersch and Con- 
ner^® reported glossitic changes in 11 
of 65 cases The tongue is commonly 
quite painful and sensitive Jones 
and Owen^® described the smooth, 
glazed tongue as devoid of all papillae 
or with irregular islands of persisting 
epithelium Witts^® noted the close 
similarity of the glossitic changes in 
this condition to those of pernicious 
anemia, but expressed the opinion that 
aphthae and circular areas of denuda- 
tion were more common in the Plum- 
mer- Vinson sjndrome Witts likewise 
reported tjic tendency for the lingual 
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changes to undergo a complete remis- 
sion pan passu with the general im- 
provement Occasionally a residual 
island of atrophy may persist. While 
achlorhydria is the rule, the adminis- 
tration of diluted hydrochloric acid 
apparently has no beneficial effect^® 
Liver, also, is without specific action 
The anemia responds most readily to 
transfusions, and iron is commonly 
effective as in Case IV 
The streptococcus was adjudged the 
responsible etiologic agent in the glos- 
sitis of pernicious anemia by Hunter - 
Schneider and Carey^'^ isolated the 
streptococcus viridans in cultures from 
the deeper layers of the tongue and 
demonstrated this organism deep in 
the muscles of the tongues of per- 
nicious anemia patients studied by 
biopsy The scope of the present dis- 
cussion does not admit of a considera- 
tion of the probable significance of 
this finding, but the overwhelming 
weight of evidence favors the conten- 
tion that the streptococcal invasion of 
the tongue is incidental rather than 
causal in pernicious anemia A rather 
striking example of streptococcal glos- 
sitis IS cited in Case V, because of the 
etiologic pioblem it suggests 
Case V Miss J J, a white nurse aged 
40 years, complained of a sore mouth For 
three years the gums and tongue have been 
almost continuously sore Since the age of 
16 years the patient has been periodically 
troubled with canker-sores on the gums, 
buccal mucous membranes and tongue Late- 
ly the lips have become dry and sore Oc- 
casionally a vaginal discomfort, likened to 
that of a canker sore, has been remarked 
by the patient Unexplained subcutaneous 
hemorrhages have occurred in tivo lingers 
in the past nine months For sc\en or eight 
jears recurrent swelling of the right upper 
ejehd has developed at irregular mterials 
Fatty foods w’ere not well tolerated Citrus 
fruits and tomatoes were a\oided because 


of the discomfort which thej induced local!) 
in the mouth The mouth w'as the chief 
seat of pathologic findings to plnsical 
examination The mucous membrane of 
the entire mouth and oropharynx was deeply 
injected and sensitive The tongue was 
beefy with especial congestion at the tip 
and edges Transverse furrows were ap- 
parent over its dorsum and the papillae 
were quite atrophic Sublingual soreness 
and boggmess were observed The gusta- 
tory sense for sour and bitter was lost, but 
sweet was promptly perceived The hemo- 
globin was 75 per cent and erythroc) tes 4 6 
million Free hydrochloric acid appeared 
m the gastric contents only after histamine 
Repeated cultures of the tongue scrapings 
showed streptococci m overwhelming pre- 
dominance Sensitization tests for food, 
keratinoids and streptococci proved negative 

Nor do these examples exhaust the 
clinical conditions which are attended 
by the atrophic tongue Probably the 
tongue of sprue most closely approxi- 
mates that of pernicious anemia Man- 
son-Bahr and Willoughby^® gave a 
comprehensive consideration to this 
detail The earliest manifestation in 
their experience was an increased 
sensitiveness to hot fluids, spices and 
tobacco smoke followed bj a perver- 
sion to salt and to sweets The fungi- 
form papillae were seen to stand out 
prominently toward the tip of tlie 
tongue as hyperemic dots Aphthous 
ulceration of the buccal mucous mem- 
brane and tongue occurred on the rup- 
ture of tiny vesicles in their dccpci 
layers These aphthae induced marked 
tenderness and sensitiveness in tlic 
parts affected, espccialh the inner 
margin of the lower bp, the fiemim 
tip and sides of tlie tongue and Icc^. 
commonly the mucosa of the clink 
opposite the lower molnr? '1 he 
chronic sprue tongue vvac smooth anil 
polished In their judgment wh.lt 
oral svmptoins inav recur nr pervi-i 
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after the gastro-intestmal situation has 
been controlled, “it is a useful guide 
to consider a patient with obvious ten- 
derness of the mucosa of the mouth 
and with unrestored function of the 
filiform and fungiform papillae as in- 
completely restored to health 
The tongue and mouth should consti- 
tute an index of what is going on m 
the rest of the alimentary tract ” 

In pellagra, ulceration of the tongue 
IS not uncommon along its edges This 
ulceration may eventually lead to a 
complete denudation and the tongue 
assume a beefy redness At this per- 
iod mastication may be extremely pain- 
ful and deglutition a torture Again, 
widespread ulceration may be un- 
attended by serious distress The latter 
circumstance doubtless arises from the 
mental deterioration of the pellagrin 
in many instances The deeper injec- 
tion and the firm, sharp contour of the 
pellagrous tongue are in contrast to 
the moderately congested and flabby 
tongue of sprue Denudation rather 
than atrophy accounts for the smooth 
tongue in pellagra The response of 
the glossitic manifestations to proper 
dietetic management is one of the 
earliest measures of its success 
The anemias of pregnancy and the 
puerperium are frequently attended by 
soreness and atrophy of the tongue 
As a matter of fact the early descrip- 
tions of pernicious anemia attended by 
atroph) of the tongue were in several 
instances*®' classical examples of the 
anemia of pregnancy. Keefer and 
\ ang** obscr\ ed glossitis w ith atrophy 
ni malnutrition attended bj dysentery 
and anemia Relief of the underlying 


pyloroplasty complicated by peiitonitis 
and obstruction for which a jejunos- 
tomy had been performed Meulen- 
gracht®* reported atrophy of the lin- 
gual papillae with, injection and blebs 
succeeding intestinal stricture, in a re- 
view of the blood changes attendant 
upon this condition Isaacs, Sturgis 
and Smith^ noted the tongue in diboth- 
nocephalus latus infestation to be 
smoother than normal but not 
atrophic Glossitis with atrophy of the 
tongue has been observed in achlor- 
hydria by Schneider and Carey^® among 
others Wilkinson and Oliver,^® for 
example, found a sore tongue or an 
ulcerative stomatitis the outstanding 
feature in 25 of 53 cases with achlor- 
hydria Oatway and Middleton® found 
a definite correlation between gastric 
anacidity and lingual atrophy Witts“ 
admitted the common coincidence of 
achlorhydria and glossitis, but pointed 
out the occurrence of the latter in cer- 
tain cases of anemia and malnutrition 
m which the free hydrochloric acid of 
the gastric contents was normal 
From this review it may be con- 
cluded that glossitis with ultimate 
atrophy occurs m a considerable group 
of conditions It is beside the purpose 
of this presentation to hypothesize as 
to the possible significance of this cir- 
cumstance Lewis®® in a comprehensive 
survey of the subject, concluded that 
“there is no general agreement as to 
the cause of lingual atrophy m any of 
the conditions considered”, although 
he clearly leaned toward a conditioned 
deficiency as the background Castle 
and his fellow-workers®' advanced 


further evidence in support of this 
condition resulted in a return of position Whatever the final answer 
normal papillae Lei\is®® noted glo«;- to this question may be, the clinical 
viti- v.ith low papillae m a case of significance of these lingual changes. 
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both in the diagnosis and the prognosis 
of the conditions discussed, must not 
be overlooked To tins end the ad- 


vantage of senal tongue prints as a 
means of studying the progress of the 
glossitic process is strongly urged 
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The Significance of Fevet and Blood Protein Changes 
in Regard to Defense Against Infection 

By 

Hobart A Reimann, M D , Minneapolis, Minn 


F ever, one of the most constant 
and striking features character- 
istic of the invasion and growth 
of pathogenic microorganisms, has at- 
ti acted the attention of physicians 
since the beginning of medicine Hip- 
pocrates, Celsus, Sydenham and many 
others considered it of importance as 
a defensive mechanism against disease, 
ins niedtcati IX natuiae” This view- 
point prevailed generally until the 
nineteenth century when a number of 
observers took an opposite stand 
Claude Bernard, Lieberraeister and 
others devoted much attention to fever 
and believed it to be harmful Their 
opinion in legard to the deleterious 
eftect of fever on the body appeared 
to lie greatly enhanced by the con- 
temporary development of cellular 
pathology and the demonstration of 
cloudy swelling’’ as a result of fever 
by Virchow Their publications were 
iMdely accepted and led to the adop- 
tion of \arious measures for the pur- 
pose of reducing fe\er Naunyn was 
<inc of the first to attack Liebeimeis- 
ter\ leaching, and showed that fever 

Presented at the San Francisco Meeting 
oi the American College of Physicians, 
All'll 5. 1932 

I rom tin. Dcinrtment of Medicine, Uni- 
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m itself was not responsible for the 
various pathological changes often 
found in febrile diseases, but that the 
damage was caused primarily by the 
invading organisms It was admitted 
that extremely high or prolonged 
fever, as for instance in heat stroke, 
often produces pathological changes in 
tissues. 

Recent clinical and experimental 
studies also show that excessively high 
body temperatures, induced artificially 
are harmful and may prove fatal 
Controversy m regard to the harm- 
ful or beneficial effects of fever 
reached its height late in the nineteenth 
century The weight of evidence now 
appears to favor the latter contention 
Experiments designed to show the 
beneficial influence of fever as a de- 
fense mechanism against bacterial in- 
fection may be divided into four 
classes, — ^the demonstration of (a) 
antibacterial and antitoxic effects of 
fever temperature in viti o, (b) the en- 
hancement of antibacterial and anti- 
toxic ability of the host by laising the 
body temperature, (c) the dimin- 
ished resistance of the host to bacterial 
infection by lowering the body temp- 
erature, and (d) the beneficial effects 
of intcrcurrent infection and fever on 
other diseases 

362 



The Significance of Fever 


As early as 1876 Heydenreich^ 
noted that the spirilla of relapsing 
fever lost motility sooner at 40° C 
than at normal body temperature 
Many other studies later showed that 
bacterial growth appears to be inhib- 
ited by temperatures over 40° 
Yoshioka* showed that pneumococci, 
when grown at 39° C , lost both viru- 
lence and specificity Vibriolysin and 
tetanolysin were destroyed by heat iji 
vitro, and guinea pigs heated by light 
treatment were more resistant to these 
toxins than unheated animals, accord- 
ing to experiments of Sonne “ 

Filehne, Chienisse, Walter'- and 
Trudeau showed that animals kept 
warm or heated were less susceptible 
to experimental infection than those 
whose temperature was lowered Re- 
cently, Robertson,® in observations on 
experimental pneumonia in dogs, 
noted that when morphine was given 
in quantities sufficient to produce a 
well marked depression of body tem- 
perature, subsequent infection with 
pneumococcus resulted in a severe, 
prolonged and widespread infection 
often accompanied by bacteremia and 
ending in death The same quantities 
of pneumococci in unmorphinized dogs 
pioduced a mild localized disease last- 
ing two or three da)'s Roily and 
Meltzer,^ in 1908, showed that heated 
animals were moie resistant to bac- 
terial infection that unheated ones but 
were unable to demonstrate any spe- 
cial bactericidal substance in the blood, 
1101 was there a constant degree of 
phagocjtosis demonstrable in the heat- 
ed animals In other experiments 
they showed that phagocytosis became 
moie actiie as the temperature ex- 
ceeded 37° C until 40° was reached 
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Temperature higher than 40° C inter- 
fered wnth phagocytosis 

Roily and Meltzer,’’ Ludke," Fried- 
berger and Bettac® and others demon- 
strated an increase of agglutinins and 
hemolytic amboceptor by heating ani- 
mals The increase in titer of typhoid 
bacillus agglutinins as a result of fevei 
due to other causes has been repeatedly 
observed both clinically and experi- 
mentally The fact that chronic dis- 
eases are occasionally favorably influ- 
enced by intercurrent acute infec- 
tion has been known for many years 
and has led to the common usage 
of hot baths and heliotherapy, w'hich 
were already used by the ancients 
In modern times, the inoculation of 
malaria or relapsing fever parasites, 
the injection of foreign protein or the 
use of diathermy are w'ldely'^ employed 
for the purpose of inducing thera- 
peutic fever 

A new approach to studies on the 
effects of infection and fever has been 
furnished by observations in regard to 
the suspension stability of the blood 
This phenomenon although widely ob- 
served for many' years, then disre- 
garded, w'as rcstudied and jiopuldrizcd 
by' Fahraeus® in 1921 Since then, 
hundreds of papers have appeared 
concerning studies of the suspension 
stability of the blood cxpics'^ed ns 
sedimentation lime or speed of eryth- 
rocytes, m many' dnerse conditions 

Fe\er and a distui banco of the su*.. 
pension stability of the blood ma\ oc- 
cur independently but usually occur 
together and acconijiany mo«t if not 
all infectious di'-ea^cs The dccm*-e 
of suspcn‘>ion stabiliti wa*- <.hov n t> 
be due to an increase of the globulin 
and fibrinogen content of the bb'od 
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which occurs in most febiile infectious 
diseases and in certain afebrile condi- 
tions as in pregnancy and myeloma®® 
Whether fever alone is responsible for 
the increase of blood protein or 
whether it is due to effects of the in- 
vading organism has not been decided 
Fahraeus believed it to be due chiefly 
to the effects of the virus Experi- 
ments by Frisch and Starhnger,^^ 
Puxeddo^® and others, and studies in 
our own laboratory also indicate that 
fever alone, as induced by diathermy 
IS not effective in causing marked in- 
creases in either globulin or fibrino- 
gen ®® It IS probable that a combina- 
tion of factors in febrile infectious 
disease operates to produce plasma 
protein changes by stimulating globulin 
or fibrinogen producing organs, pre- 
sumably the bone marrow or the endo- 
thelial s)^stem 

With increase in the globulins, there 
occurs an increase m the viscosity of 
the plasma Then, as a result of an 
alteration of electrical charges^® the 
erythrocytes clump and settle rapidly 
In attempting to show the beneficial 
effects of a decrease in the suspension 
stability of the blood in regaid to de- 
fense against infection, Fahraeus'"'' has 
shown that a slowing of the blood 
stream such as occurs in inflammatory 
tissue, permits the erythrocytes to 
form large clumps and as such thev 
tend to occupy the axial current of 
the slow ly moving stream according to 
physical principles As a result, leuco- 
cMcs are crow'ded out and forced 
along the w'alls of the vessels to a 
faiorable position for migration 
through the \essel w'all into the area 
of inflammation (See Zinsser, p 
300 ) 


In returning to the subject of the 
aggregation of erythrocytes in plasma 
of increased viscosity, the question 
arises as to whether other suspended 
particles may not be similary affected 
Leucocytes may be clumped^^ but lit- 
tle attention has been given to the ef- 
fects of plasma changes on bac- 
terial®'^® Both er3d:hrocytes and bac- 
teria are known to carry negative 
electrical charges^’’ so that if erythro- 
cytes tend to clump when the electri- 
cal equilibrium is disturbed by a 
change of plasma proteins, bacteria 
theoretically should be similarly affect- 
ed If It can be shown that the 
changes in the plasma which accom- 
pany febrile infectious diseases favor 
the clumping of bacteria, another point 
will be added m favor of fever and 
plasma protein changes as mechanisms 
of defense against infection Bull,^® 
Rich,^® Cannon and others have 
shown that the agglutination of bac- 
teria IS one of the most important 
steps in the recovery from experi- 
mental infection 

Experimental 

The following experiments were 
performed to determine the effect of 
changes of viscosity of the plasma and 
of other fluids on the clumping of 
bacteria 

Several preliminary experiments 
were made to test the behavior of 
various kinds of bacteria when sus- 
pended in samples of plasma of vary- 
ing Mscosity Type II pneumococci, 
tj'phoid bacilli and Friedlander bacilli 
were suspended m plasma obtained 
from a normal individual and m plas- 
ma obtained from a patient suffering 
from lobar pneumonia due to type I 
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pneumococcus The viscosity of the 
normal plasma diluted 1 in 10 with 
10 per cent solution of sodium citrate 
was 1 7 (Hess viscosimeter) and the 
suspension stability was such that the 
sedimentation time of erythrocytes, 
measured from the time the level of 
the red cell column dropped to the 60 
mark on a tuberculin syringe, was over 
two hours The viscosity of the pa- 
tient’s plasma was 2 4 and the sedi- 
mentation time 10 minutes There 
was little or no perceptible effect on 
the bacteria when suspended in the 
plasma of higher viscosity tlian nor- 
mal In some instances, there was a 
slight tendency to clump in the more 
viscid plasma 

Very different results were obtained 
when minute amounts of specific im- 
mune serum were added to the plas- 
ma Tests were made by using im- 
mune serum obtained from a patient 
vaccinated with typhoid-paratyphoid A 
and B vaccine and paratyphoid B 
bacilli Instead of preparing dilutions 
of specific immune serum in normal 
physiologic salt solution as customary, 
dilutions were made in parallel in nor- 
mal plasma and in plasma of increased 
viscosity When bacilli were suspend- 
ed in the dilutions as arranged, clump- 
ing occurred in a far higher titer (1- 
10240) in the high viscosity plasma 
than in normal plasma (1-320) 


Similar results were obtained -when 
the viscosity of normal plasma was 
increased by the addition of gum 
acacia, as shown in table 1 
The agglutination reaction shown in 
table 1 indicates that increase in vis- 
cosity enhances the specific agglutina- 
tive effect of speafic immune serum == 
Results similar to these were obtained 
in experiments with type I pneumo- 
cocci and type I antipneumococcus 
serum, and with type b Fnedlaiider 
bacilli which agglutinate specifically' in 
type II antipneumococcus serum 
When smears stained with Wriglit 
stain were made from each tube and 
examined, microscopic clumping iias 
found to occur within 10 minutes at 
37° C Bacteria suspended in plasma 
of high viscosity or in plasma to which 
acacia had been added stained with 
difficulty They appeared pale and 
swollen or as if thickly coated iiith a 
gummy substance which prevented 
penetration of the dye Capsules of 
pneumococa and Fnedlander bacilli 
were often accentuated In many 
preparations it appeared as if most of 
the organisms had vanished Resus- 
pension or washing the organisms m 
physiological salt solution restored 
the normal staining reaction In most 
microscopic preparations made from 
suspensions of bacteria in colloidal so- 
lutions, bacteria appeared to be cn- 


TABtr 1 


dilutions of specific 

IMMUNE SERUM 40 


SO 


160 ^20 640 


12S0 2'fiO 5120 in»^0 204F0 T-nupl 


Plasma -f- 
acacia 

Normal plasma 


^^4. 0-4-4- T-*--?- -I— I--*- ■4-4. — 

+ +-*-+ + ~ ~ 




Microscopic agglutination of Bacillus paratj piiosus B in specific immune «i.nm d.lycd 
with high Mscositj plasma (upper row) and with normal ph^ma (lower row) Rtadmc 
made after 2 hours incubation at 37® C 
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meshed, even if not specifically 
clumped, m amorphous patches of 
lightly stained material presumably of 
the colloid itself Bacteria suspended 
m plain broth or in salt solution were 
always diffusely scattered Typhoid 
bacilli immediately became non-motile 
when suspended in 5 per cent solutions 
of gum acacia 

Increase in viscosity, as such, is ap- 
parently not alone responsible for the 
reactions described Further experi- 
ments showed that solutions of other 
viscous substances — gum tragacanth, 
agar, egg white, starch paste, gelatin 
and glycerin adjusted to similar vis- 
cosity were less effective than gum 
acacia in enhancing specific agglutina- 
tion 

Expel wievts with blood from a case 
of hypei inosis Plasma obtained from 
a patient with myelomata contained 
5 48 gm of fibrinogen and 2 27 gm 
euglobulin per 100 c c The plasma 
viscosity was 7 as compared with 1 8, 
the viscosity of normal plasma, accord- 
ing to the technic used The sedimen- 


tation time was 5 minutes Two dilu- 
tions, one of 1-100 and one of 1-200. 
of type I antipneumococcus serum 
were prepared with, the whole blood 
of high viscosity and with normal 
blood as a control Specific antipneu- 
mococcus serum seldom causes clump- 
ing m dilution as high as 1 to 200 
when tested by the usual methods 
Type I pneumococci were added +o 
each tube Stained preparations were 
made after 10 minutes incubation at 
37° C 

Targe clumps of pneumococci were 
found m preparations from the high 
viscosity blood in both dilutions of 
antipneumococcus serum The leuco- 
cytes and platelets were not involved 
in the agglutination process and ap- 
peared to take no part in the reaction 
which IS in harmony with the observa- 
tions of Wright® and others Pneumo- 
cocci were diffusely scattered in the 
smears made from both tubes contain- 
ing normal blood and immune serum 
An illustration of the type of clumping 
referred to is shown in figure 1 






B 


Tk' 1 l\rc I T.nciimocf>cci and Upc 1 anlipncnmococcus serum i i . i in 

nfiiTi’. vith < \) norm'*! blood («) high blood Pnciitnrr ' ’ incubated 

h-.-i I ^ smlnT 
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Similar results were obtained when 
the plasma of this patient and normal 
plasma were used with type II anti- 
pneumococcus serum and type b Fried- 
lander bacilli Clumping of bacilli oc- 
curred in dilutions of immune serum 
as high as 1-160 in the high viscosity 
plasma but only in the strongest con- 
centration (1-10) in the normal plas- 
ma An illustration of the clumping 
reaction is shown in figure 2 


367 

were incubated for two hours At 
this time stained preparations were 
made from the contents of each tube 
The tubes were then kept in the icebox 
over night and read for macroscopic 
agglutination The results of macro- 
scopic agglutination are shown in table 
2 

It IS evident from the table that 
ivithin a cei tarn range, viscosity due to 
gum acacia has a striking effect on the 



Fig 2 Type b Friedlander bacilli and tjpc II antipneumococcus scrum 1-40, incu- 
bated with, (A) normal plasma, (B) plasma of high viscositj Bacilli arc clumped 
in high viscosity plasma with a minute amount of specific immune scrum 


Effect of vaiying giades of viscosi- 
ty Tests were made to determine the 
effect of varying degrees of viscosity 
with varying concentrations of specific 
immune seiiim The expeiiment uas 
arranged as shown m table 2 A solu- 
tion of gum acacia was diluted m 
physiological saline solution so that 
varying degiees ot Mscosit) ucrc ob- 
tained To the series of tubes contain- 
ing these dilutions, t}pe I aiitipneu- 
mococcus scrum uas added in the di- 
lutions indicated Hcat-killed tjpe I 
pneumococci w ere added and the tubes 


sensitiMty of specific agglutinins In- 
crease of viscosit} betoncl 5 6 tends to 
inhibit clumping It is of interest to 
note that the range of \i'?co‘'it\ at 
nliich clumping occurs bc‘>t i« close 
to the range of the M-co‘«it\ of blood 
during certain infection'' di'.caccs 
The macroscopic rc';iilt« dc=cril)cd 
checked with the niicro'-copic c\.iinin- 
ation of the clumping rtaciion imd< 
after two hours mcub.nion hkntic-il 
results were obtained when it pe H 
aiUipncuinococcii'' *enitn and t} jn b 
Friedlander bacilli uert n-cd 
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Effect of changes of viscostty in 
vivo Mice were inoculated intra- 
peritoneally with 0 5 c c of an 18 hour 
bioth culture of type I pneumococa 
and divided into three groups One 
group was injected intrapentonealW 
with 01 c c of type I antipneumococ- 
cus serum diluted in 0 5 c c of normal 
physiological saline solution, the second 
group with 0 5 cc of a 10 per cent 
solution of gum acaaa and the third 
group with 01 cc of serum diluted 
in 0 5 c c of 10 per cent acacia The 
injections were arranged so that all 
mice received similar quantities of fluid 
intrapentoneally Mice from each 
group were killed after 15, 30 and 60 
minutes Stained films were made 
from the peritoneal fluid of each 
mouse 

Results In mice receiving the 
minute amount of immune serum, 
pneumococci were found in great 
numbers diffusely scattered The leu- 
cocytes were free and scattered In 
mice injected with acacia alone, pneu- 
mococci stained poorly and many were 
scarcely visible, but no clumping was 
observed Clumping of leucocytes was 
the most prominent feature The most 
striking results were found in mice 
receiving both serum and acacia Bven 
at the end of 15 minutes most of the 
pneumococci had become invisible or 
had disappeared A few tight clumps 
appeared here and there, either free, 
or attached to, or included in, agglom- 
erations of leucocytes Phagocytosis 
was slight. Leucocjtes free in the 
peritoneal cavity appeared to take part 
in the clumping reaction, in contra'^t 
to their behavior in the blood An il- 
lustration of the results obtained is 
shown in figure 3 


Discussion The non-speafic effect 
of blood colloids on specific agglutina- 
tion was observed by Bordet and 
Streng in 1909 The agglutina- 
tive effect of the colloid ^\as called 
conglutination and was recognized as 
distinct from the effects of specific 
agglutination By adding ox serum 
Streng obtained a marked clumping of 
bacteria in dilutions of specific anti- 
sera which were too weak to cause 
agglutination unaided He and Bari- 
kine®^ showed that conglutimn was re- 
moved by precipitating the globulin 
fraction of the serum Dean=® in 1911 
reported similar obser\ations and 
again showed that agglutinating serum 
contains two factors both of which are 
necessary to cause clumping, the one 
is a specific antibody, the otlier a non- 
specific substance which is possiblj 
globulin He also showed that a defi- 
ciency of the non-specific substance 
could be made up by the addition of 
globulin 

The experiments reported in this 
paper also show that at least tw o fac- 
tors play a role in clumping of sus- 
pended organisms and that specific ag- 
glutination is influenced bj \anous 
colloidal substances 

The meclianism ln^ohed in the ag- 
glutination or clumping of bacteria Ins 
received much attention Gruber*’ in 
1896 w'as the first to show tliat in- 
creased viscidity of bacteria caused 
them to adhere to one another and 
favored their subsequent cnglobcment 
by phagocytes The physlcochenvc^l 
principles iinohed in the clumping re- 
action ha\e been studied bj main ob- 
seners (Sec Xorthrop*" and Zun- 
scr*® for references and dt'-ais'io.i » 
The outcome of much experiment •'I 
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3 Uffcct of M!>cosit> on agglutination of tint? T 
-n. ir irom inn«.c injected intrapcntoncallj u,th tjpc I ^ ' 

a n injected v ith 10 per cun gum a^acia'^UuKi;' \ 
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work indicates the complexity of the 
phenomenon Bacteria in suspension 
appear to behave much like other pro- 
tein particles Their agglutination and 
precipitation depends largely upon re- 
pulsive and cohesive forces Changes 
in the composition of the menstruum 
m which bacteria are suspended alter 
the cell surfaces, bring about changes 
m electrical charge and cause clump- 
ing 

The experiments reported in this 
paper concern the enhancement of 
specific agglutination brought about by 
changes in the plasma proteins as a 
result of febrile infections The re- 
action was shown to be influenced by 
increase in the globuhn-fibnnogen con- 
tent of the blood which increased the 
viscidity of the plasma The effects 
of increase of viscosity of the plasma 
could be reproduced by increasing the 
viscosity by adding other colloids, es- 
pecially gum acacia, to the suspension 
The effects were observed both tn viti o 
and m vivo 

Increase of fibrinogen or globulin 
m the blood occurs m almost all infec- 
tions, but whether fever in itself is 
directly responsible for plasma protein 
changes or whether these changes 
merely accompany fever and both are 
caused b)’’ substances liberated by the 
virus is as yet uncertain It appears 
that plasma piotein changes result 
from the stimulation oi irritation of 
globulin- 01 fibnnogen-forining organs 
and commonly occur in afebrile con- 
ditions (pregnancy mjeloma) as well 
Studies by Llo>d and Paul®^ indicate 
that fever alone does not produce plas- 
ma protein changes but that the effect 
IS dependent upon the intensitx of the 
infection It has been shown also that 
elevation of the bod} temperature In 


diathermy produced but slight and 
transient blood protein changes On 
the other hand, marked changes are 
caused promptly witlnn tw'o or three 
hours by the parenteral injection of 
protein and non-protein substances 
The indications are, therefore, that 
both fever and plasma protein changes 
may occur independently and are due 
to the effects of the virus Studies of 
these factors are under w^ay m our 
laboratory at present 

At any rate, I have attempted to 
show that the changes in the blood 
proteins and increase of blood \iscosity 
which occur during infectious diseases 
may represent an important mecha- 
nism in the defense of the body against 
infection A number of obser\- 
gj.gi 8 , 10, 20 shown that agglutina- 
tion IS an important factor in the 
defense mechanism of the host 
Mudd®®' ®^ and his associates ha\ e 
shoAvn that increase of cohesneness 
closely parallels increase in phagocj- 
tosis It has been showm m this study 
that tlie optimal degree of viscosity 
produced artificially m zilio closch 
approximates the degree of Msco‘;it> 
of plasma found to exist during in- 
fectious disease and that this Msculit^ 
favors agglutination of hactciia 
Whether these changes are of tclcc<- 
log^cal significance is difficult to sax 
The effects di'^cussed arc non-';pccific 
and mechanical in nature The fact 
that increases of hlood colloids apnt t 
to prepare hactcria for clumping and 
ultimate phagoc}to«is permits one to 
regard the phenomenon m the .latuK 
of an opsonin 

Certain instances at fir'-t ajipe.ir to 
contradict the suggcsiinn that incr«, iv 
of Mscosit} due to inert •’SO of l.'i .>! 
globulin IS an important ncto- i,i de- 
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fense against infection. It is known 
that diseases like kala-azar and leu- 
kemia, are peculiar in that they are 
accompanied by marked increase of 
the plasma proteins, yet they particular- 
ly predispose the patient to secondary 
infection It has been shown,®® how- 
ever, that in the diseases mentioned 
there appears to be an inability to 
elaborate specific antibodies The data 
presented in this paper indicate that 
increases m viscosity in the absence 
of specific immune bodies are with- 
out effect A further and more 
contradictory example pertains to the 
fatal infection from avirulent R pneu- 
mococci in horses used for the produc- 
tion of antipneumococcus serum In 
this instance, horses whose blood is 
known to be exceptionally high m 
fibrinogen content had been highly 
immunized by the intravenous injec- 
tion of living S pneumococci, yet in 
the presence of high specific immunity 
and high fibrinogen content of the 
plasma, they succumbed to infection 
Other evidence of the effect of in- 
ciease of viscosity on specific aggluti- 
nation has developed from an entirely 
different approach Fitch, Donham. 
Bishop and Boyd®' have shown that 
the presence of agar greatly enhances 
the specific agglutination of organisms 
of the Brucella group They have ap- 
plied the phenomenon to practical pur- 
poses in agglutination tests 
Ihe demonstration of the increase 
of the effective range of agglutination 
b} specific immune serum by increas- 
ing the Mscosily of the menstruum 
raises a number of questions for fu- 
ture nnestigation One pertains to 
the apparent non-specific rcactiiation 
of auuUitinin'? during infectious dis- 
PS for e\amplc, tfie reappc.ir- 


ance of typhoid aggltitinms during 
other infections. During and after 
lobar pneumonia, to what extent does 
the increase of the agglutination titer 
of the patient’s blood depend upon the 
strength of the specific immune bodies 
or merely upon the increase of the 
globulin or fibrinogen^ A relationship 
between the suspension stability of the 
blood and the titer of specific typhoid 
agglutinins has already been noted by 
Vorschutz’^®’* and others Finally what 
aie the potentialities of increasing 
therapeutic effectiveness of specific im- 
mune serum by increasing the viscos- 
ity of the plasma by dietary or other 
measures ^ 

Summary 

Evidence has been presented by 
many observers to show that fever 
exerts a beneficial influence in the de- 
fense mechanism against infection It 
has been shown that temperature at 
fever levels tends to influence the 
growth of bacteria adversely, to di- 
minish the potency of toxins, to favor 
phagocytosis and to stimulate the de- 
velopment of immune bodies 

In experiments reported in this p?- 
per it has been shown that the in- 
creased viscosity of the plasma which 
occurs during febrile infection as a 
result of increase of certain plasma 
proteins enhances the specific agglutin- 
ative power of specific immune serum 
Other investigators have shown that 
agglutination is an important factor in 
the restriction of bacterial growth and 
spread in the tissues It is therefore 
suggested that the plasma protein 
changes which occur during infectious 
disease and enhance agglutination are 
important factors in the defense mech- 
anism against infection 
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Poisonous Spider Bites 

Newer Developments m Our Knowledge of Arachnidism 

By 

Emu, Bogen, M D . Olive Viciv. Cal 


Incidence of 

ALTHOUGH poisoning resulting 
j \ from the bite of a spider has 
been recognized from the earli- 
est times, and instances were noted in 
this country more than two hundred 
years ago,^®° a review of the literature 
made m 1926 disclosed a remarkable 
amount of skepticism as to the real 
existence and seriousness of this con- 
dition At that time more than one 
hundred and fifty cases of spider bite 
poisoning reported by more than thirty 
different observers in the United 
States were reviewed, fifteen casea 
studied at the Los Angeles General 
Hospital were presented, the clinical 
syndrome was described at length, the 
course and treatment outlined, and 
some experimental work on the effect 
of the venom on small animals was 
summarized 

In the five jears that have elapsed 
since this work was published, aracli- 
mdism has become much better known 
111 tins country and cases are being 
recognized and reported ■with consid- 
erable frequency Thus more than a 
dozen different authors have published 
accounts of over seveiit} -five addi- 

Prcscnted at the San Francisco Meeting 
of the American College of Plnsicnns 
April S, 1932 


Arachnidism 

tional cases of arachnidism in this 
countr}', and numerous reports hate 
appeared in Australia, South America 
and elsewhere, on this subject Per- 
sonal communications have revealed 
more than a hundred other cases, 
hitherto unpublished, treated by a 
score of physicians m California, 
Florida, and other states 

In view of the fact that nineteen 
instances of this condition were seen 
at a single hospital m Los Angeles 
during the past jear, it appears prob- 
able that the true incidence of the dis- 
ease throughout the country annuallj 
exceeds hundreds, and possiblj thou- 
sands, of cases Seieral death certifi- 
cates ivere made out from this cau'-e 
in California during the past jear and 
seicral others reported in the nen*.- 
papers and m personal communica- 
tions, so that cien though the mort.ihti 
rate is \cr} low, the po‘;‘.ibilit} of ‘•uch 
fatal termination cannot be di«rcgnrd- 

gjj ns 

By far the greatest number <>i ]H‘i- 
sonous spider bites in hutnnn be mg'* 
ha\e l)cen attributed to tlie black wid- 
ow, or shoebulton ‘•jnder, the feimb 
Lalrodccltrr viaclasit, .ind to related 
specIe^ m other coiintrie'' It :ri, 
that a few in«tance<i o{ <hit 
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Tabi^s I 


Poisonous Spider Bites in the United States 


State 

Cases 

Deaths 

State 

Cases 

Alabama 

17 

0 

Nebraska 

0 

Arizona 

*x 

0 

Nevada 

X 

Arkansas 

6 

0 

New Hampshire 

X 

0 

California 

250 

12 

New Jersey 

Colorado 

1 

0 

New Mexico 

X 

Connecticut 

0 

0 

New York 

X 

Delaware 

0 

0 

North Carolina 

9 

Florida 

35 

0 

North Dakota 

0 

1 

Georgia 

7 

0 

Ohio 

Idaho 

0 

0 

Oklahoma 

2 

Illinois 

0 

0 

Oregon 

0 

Indiana 

0 

0 

Pennsylvania 

2 

Iowa 

0 

0 

Rhode Island 

0 

Kansas 

2 

1 

South Carolina 

X 

Kentucky 

X 

0 

South Dakota 

0 

Louisiana 

12 

0 

Tennessee 

1 

Maine 

0 

0 

Texas 

5 

Maryland 

1 

0 

Utah 

X 

Massachusetts 

1 

0 

Vermont 

0 

Michigan 

0 

0 

Virginia 

27 

Minnesota 

0 

0 

Washington 

0 

Mississippi 

X 

0 

West Virginia 

1 

Missouri 

0 

0 

Wisconsm 

0 

^Montana 

0 

Total 380 

0 Wyoming 

cases with 17 deaths in 18 states 

0 


(x=Black Widow Spider identified but no bites reported) 


Deaths 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 


to the bites o£ other kinds of spiders 
have been reported, but in most in- 
stances these bites have resulted in 
local rather than in general symp- 
toms, and many cases have been so 
complicated by infection and other 
factors that a correct evaluation is im- 
possible On the other hand, the 
female Latjodccfus mactans has been 
obser\cd in scores of instances, and its 
recognition established not only by the 
\cr\ Mvid descriptions of the black 
spider and its red markings given by 
the patients, but on man\ occasions 
the actual specimen has been captured 
and ‘submitted to competent authorities 
fr*r identification 


Moreover, the astounding symptoms 
wb;ich develop after the bite of this 
spider are so striking and unique that 
there seems to be little danger of con- 
fusing it with any other form Further 
experimental work with the spider and 
extracts of the poison glands in our 
laboratory have, for the most part, 
confirmed previous findings The bite 
of the spider produced marked symp- 
toms, sometimes fatal, in mice as well 
as in rats, in many but not all of the 
experiments so performed As pre- 
viously reported, however, no consist- 
ent effect was obtained by the injection 
of macerated extracts of the whole 
spider or of its glands alone into mice. 
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rats, guinea pigs, rabbits, cats or 
chickens 

The question arises whether there 
has been an actual increase in the 
number of cases of spider bite poison- 
ing in this country, or whether the 
condition is simply being more often 


Altogether sixty patients suffer- 
ing from the bite of a poisonous 
spider have been treated at the Los 
Angeles General Hospital The findings 

Table III 

Cases of Arachnidism at the Los Angeles 
General Hospital 


recognized 

The numerous occasions 

Year 

No Ca 



1915 

1 


Table II 

1916 

0 

Incidence of Poisonous Spider Bites 

1917 

0 

Years 

No Cases Reported 

1918 

0 

1720 

1 

1919 

1 


— 

1920 

1 

1800-1825 

0 

1921 

0 

1825-1850 

5 

1922 

1 

1850-1875 

7 

1923 

2 

1875-1900 

116 

1924 

2 

1900-1925 

85 

1925 

S 

1925-1932 

166 

1926 

7 

on which physicians, being told of 

1927 

1928 

2 

2 

the syndrome, recall similar cases 

1929 

2 

which they had seen in the past and 

1930 

12 

failed to 

diagnose correctly, suggest 

1931 

19 

that the ! 

latter explanation is by no 

Total 

60 

means unreasonable On the other 




hand, numerous observers have noted 
an actual increase in the number qf 
the spiders, and particularly a change 
in their habitat, so that now, instead 
of being confined mainly to little in- 
habited rural regions, they appear to 
have invaded the city homes and are 
frequently found within garages and 
bedrooms of populated houses 

Accounts are still being received of 
patients suffering from the bite of the 
black widow spider who were sub- 
jected to the additional trauma of a 
major surgical operation because of 
faulty diagnosis and confusion 
acute surgical conditions.®®’ ®®' ®‘’' ’ 

It is, therefore, again in order to caU 
attention to the existence and scmci- 
olog) of this ^ery interesting but not 
really rare condition. 


of the earlier studies have been quite 
consistently confirmed, and additional 
infoimation has been obtained in this 
larger group !Most of the patients 
A\ere men, but se^en, or^twche per 
cent, A\ere females The ages ranged 
from one to sc\ eiitj -t\\ o }ears, but 
the majority i\erc 30ung adults The 

Table TV 


Years 

Male 

Ffmall 

Totai 

0- 9 

4 

1 

5 

10-19 

9 

0 

9 

20-29 

18 

2 

20 

30-39 

9 

0 

p 

40-49 

5 

0 

S 

50-59 

4 

2 

6 

60-69 

> 

2 


70- 

1 

0 

1 

Totil 

53 


00 
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majority were native wh^te Americans 
but seventeen Mexicans and five Ori- 
entals were included Nearly half of 
the patients were common laborers, 
but SIX housewives, nine children, and 
more than a score of skilled workers, 
including a sheriff, a painter and a 
teacher were affected 

Most of the bites occurred in the 
more sparsely settled districts, the 
majority of them being entirely out- 
side of the city limits of Los Angelc?, 
but instances were noted in the more 
crowded neighborhoods also The 
bites took place, for the most part, in 


Table V 

Incidence of Poisonous Spider Bites 
By Months 


January 

0 


February 

0 


March 

2 


April 

3 


May 

5 


June 

6 


July 

9 


August 

13 


September 

8 


October 

8 


November 

3 


December 

3 


* Total 

60 


Table VI 



Diurnal Incidence of 

Arachnidism 


: 12- 1 2PM 

12- 1 

2 

1-2 0 

1- 2 

0 

2-3 0 

2- 3 

0 

3-4 2 

3- 4 

2 

4-5 0 

4- 5 

4 

5-6 1 

5- 6 

2 

6-7 4 

6- 7 

2 

7-8 2 

7- 8 

4 

8- 9 1 

8- 9 

6 

9-10 4 

9-10 

5 

10-11 2 

10-11 

2 

11-12 3 

11-12 

4 

rcco-d 6 Total 

60 


the evening or early morning in sum- 
mer or autumn. The spider was seen 
and described in the majority of in- 
stances, but a number of cases were 
diagnosed from the characteristic clin- 
ical picture alone, often confirmed 
thereafter by a successful search of 
the premises for the spider. 

The culprit was variously described 
as large, medium sized or small, but 
always as black, and smooth or shiny, 
and usually as being marked with red 
on the abdomen, especially on the ven- 
tral side, where the hourglass shape 
of the red mark was often noted 
Many of the spiders, alive or dead, 
were brought in for recognition They 
were located in an outdoor privy m 
half of the cases, but in thAS series 
there were ten patients who were bit- 
ten while in their own homes, most 
of them while in bed Several cases 
occurred in automobiles or garages, 
and in several the spider was found 
in clothes which had been hanging m 
exposed places, on porches, garages, 
in yards, etc 

The Site of the bite was on the penis 
or neighboring structures in half of 
the cases, but the extremities were 
bitten in sixteen instances, the body 
ten times and the head twice This is 
a much higher incidence of extra- 
genital localizations than has been 
previously reported, due to the fact 
that the spiders in the more recent 
cases has been found more often m 
situations other than the classical one 
beneath the seat of an outdoor privy 

The diagnosis was made with little 
difficulty in these cases, no other con- 
dition being even suggested in most 
of the more recent instances, even m 
the absence of a history of seeing the 
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spider, but in the earlier cases various 
abdominal conditions, ruptured gastric 
or duodenal ulcers, appendicitis with 
peritonitis, or renal or biliary colic 
were repeatedly suggested, as well as 
tabetic crises, food poisoning, pleurisy 
or pneumonia, and tetanus Local in- 
fections with cellulitis or lymphangitis 
supervened in four instances 

Diffehentiai, Diagnosis 

The diagnosis of arachnidism due 
to the bite of the Latrodectus mactans 
spider depends upon 

1 A history of exposure to, or 
actual experience of, the bite of the 
black spider There is usually little or 
no visible lesion at the site of the bite 

2 Pam, starting usually in the 
region of the bite but not always, and 
spreading until most of the larger 
groups of muscles of the body are in- 
volved Except m multiparous women, 
the pain is usually felt most intensely 
in the abdominal muscles The pain 
increases, reaching its maximum about 
an hour after the bite, and is then evi- 
dently excruciating and agonizing, 
usually continuous but occasionally 
cramp-Iike or intermittent and mani- 
fested by writhing, doubling up and 
screaming or moaning 

3 Rigidity and muscle spasm, most 
notable in the muscles of the abdom- 
inal wall, which become board-like and 
hard, as in general peritonitis It 
should be noted, however, that the 
rigidity IS not confined to the abdomen, 
but that the intercostal muscles may 
contract, causing a "tightness” of the 
chest, and the back muscles may con- 
tract, causing a backache or stiffness 
of the back The spasm of the calf 
muscles and other muscles of the ex- 


tremities may be remarked, and tlie 
legs may be drawn up on the abdo- 
men True local tenderness, however, 
IS usually entirely absent, or dispro- 
portionately slight compared to the in- 
tensity of the muscle spasm 

4 Increased blood pressure, usual- 
ly 20 to 40 mm above the normal for 
that patient, hyperactive reflexes, es- 
pecially the knee jerk, and an increase 
in the pressure of the spinal fluid are 
usually present 

5 A mild rise of body tempera- 
ture, with occasionally, but not uni- 
formly, a slow pulse, and a definite 
leucocytosis, with an increased per- 
centage of polymorphonuclear leuco- 
cytes and a shift to the left in the 
Schilling count is to be expected 

6 Profuse perspiration, restless- 
ness and anxiety, tossing about in 
agony and similar symptoms are usu- 
ally seen Nausea and vomiting, local- 
ized edema, twitching or spasms of 
the muscles of the extremities, and 
pnapism and urmar)'^ retention are oc- 
casionally noted 

If these consideiations arc borne in 
mind, it IS not usually difficult to dis- 
tinguish a case of arachnidism from one 
of an acute surgical abdominal condi- 
tion, renal or biliarj colic, tabetic 
crises, food poisoning, pneumonia or 
pleurisy, tetanus, or any of the other 
conditions that ma) be suggested 

Poisonous spider bites could be. 
to a great extent, avoided if the gen- 
eral population uere taught that lhc‘-e 
small and innocuous looking creatures 
arc really dangerous ami Miould not 
be tolerated in the iicimti ot hiinnn 
beings In order to a\oid the un- 
necessary cxlcnnination of the nnny 
useful and desirable epecics of «:pi<kr**. 
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the characteristics of this species 
should be made known and the pe- 
culiarities of Its web popularized so 
that It may be readily recognized 
whenever encountered This web con- 
sists of straggly, uneven, coarse vis- 
cous threads running in all directions 
m all three dimensions, with none of 
the geometrical exactitude which gives 
to the orbweavers or sheetweavers 
their esthetic charm The poisonous 
female Ldt) odectus mactans may 
stretch its slim glossy black legs over 
as much as two inches spread The 
under surface of the black globular 
abdomen usually bears a bright red 
patch shaped somewhat like an hour- 
glass Once seen it is readily identi- 
fied Methods of extermination of the 
spider include destruction of its web 
and egg sacs, as well as the spiders 
themselves, with a broom, shoe, fly 
swatter or any other solid object avail- 
able, or by the use of fly sprays or 
other special poison sprays, and by the 
encouragement of the natural enemies 
of the spider, both insects and birds 
Palliative treatment to alleviate the 
acute pains of spider bite poisoning is 
always sought, but usually is only par- 
tially effective Opiates were given to 
most of our patients, but remark is 
repeatedly made of their relative in- 
efficiency in this condition Other 
sedatives and anodynes, including bro- 
mides, barbituric acid derivatives, and 
other coal tar compounds, were also 
u<ed The employment of hydro- 
therapy, in the form of hot baths, hot 
compresses and other applications, ap- 
peared to gi\e considerable relief in 
man\ cases Spinal puncture i\as per- 
formed onh m a half-dozen cases, but 
the immediptc relief following it in 


most of these instances was so strik- 
ing that It must be accorded special 
consideration as a therapeutic measure 
in this condition. The intravenous in- 
jection of a ten per cent solution of 
magnesium sulphate was given in one 
instance, with some apparent relief in 
symptoms 

Blood was taken from about one- 
third of these patients from one to ten 
weeks after the bite, and the serum 
was given to twenty-four patients soon 
after admission to the hospital In 
three instances the treatment was re- 
peated The doses varied from two 
to thirty-five c c of this convalescent 
serum, given intramuscularly* It was 
administered from two to twenty-two 
hours after the bite was sustained, the 
average time being eight hours The 
clinicians repeatedly reported that sub- 
stantial relief from the symptoms fol- 
lowed soon after its administration 

The results of serum therapy m 
arachnidism are not readily evaluated, 
because of the variability of the symp- 
toms and the fact that the milder cases 
might be expected to be more apt to 
escape this treatment Analysis of the 
data available shows that the average 

Tabi,e VII 

Interval Between Bite and Onset of Pam 


convaebscent 

SERUM TOTAE 

Treated untreated 

8 9 17 

4 4 8 

2 3 5 

4 2 6 

2 1 3 

I 2 3 

3 15 18 

24 36 60 


“Immediate” 

"Soon" 

0-15 mm 
15-30 mm 
30-60 mm 
60 mm - 
No record 
Total 
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Tabu VIII 

Interval Between Bite and Most Severe Pain 

CONVAUSCENT 

SERUM TOTAl. 


TREATED UNTREATED 


0-30 min 

3 

3 

6 

30-60 min 

2 

4 

6 

1- 2 hours 

5 

6 

11 

2- 3 hours 

2 

2 

4 

3- 6 hours 

3 

4 

7 

6 hours- 

1 

2 

3 

No record 

8 

15 

23 

Total 

24 

36 

60 


tune of development of the symptoms 
was practically the same in those re- 
ceiving the serum from those not so 
treated, and that the first signs of 
subsidence of the symptoms appeared 
after approximately the same interval 
of time In the patients who received 
the serum treatment within eight hours 
of the bite, the mam relief was ob- 
tained several hours earlier than m 
those not so treated, and complete ces- 
sation of symptoms and the recovery 


from after-effects was somewhat more 
rapid in the treated group than in 
those receiving no such treatment 
Nevertheless, just as many clinicians 
feel that they can well dispense uith 
the use of the antitoxic serum in the 
ordinary case of scarlet fever, potent 
and specific as tius treatment is ac- 
knowledged to be, so it IS thought that 
the convalescent serum in arachnidism, 
although theoretically correct and 
practically of apparent clinical value, 
is not an essential requisite in handling 
most cases of spider bite poisoning 
Perhaps it should be stated that 
despite its severe symptoms, spider 
bite poisoning is, in the majority of 
cases, a self-limited condition, and 
generally clears up spontaneously with- 
in a few days Much suftermg and 
even fatalities are due to injudicious 
treatment rather than to the %enom 
Itself Thus, stimulants, caffeine, 
stiychmne, adrenalin, and especially 
the lavish use of alcohol ha\e no ra- 


Table IX 


First Relief from Pain 


HOURS UNTIL 

FIRST SIGN OP 

relief 

convalescent 

TREATED IN 

FIRST 8 HRS 

SERUM 

TREATED 

AFTER 8 HRS 

UNTREATED 

TOTU 

1 

0 

0 

2 

2 

2 

0 

0 

1 

1 

3 

1 

0 

2 

3 

4 

0 

0 

2 

2 

5 

2 

1 

3 

6 

6 

7 

8 

9 

10 

11 

1 

1 

1 

0 

1 

0 

1 

0 

0 

0 

0 

0 

o 

3 

0 

1 

0 

2 

0 

1 

1 

2 

n 

3 

0 

3 

12 

No record 

Total 

0 

5 

12 

S 

12 

l‘> 

'f, 

'2 

(Vl 
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TablB X 

Mam Relief from Pam 


HOURS UNTIL 

MAIN relief 

convalescent 

in first 8 HRS 

SERUM TREATED 

AFTER 8 HRS 

untreated 

total 

1- 6 

1 

0 

0 

1 

6-12 

2 

0 

3 

5 

12-18 

5 

4 

7 

16 

18-24 

1 

2 

6 

9 

24 hrs - 

2 

6 

10 

18 

No record 

1 

0 

10 

11 

Total 

12 

12 

36 

60 


Table XI 

Complete Recovery from Pam 


convalescent serum treated 


DAYS UNTIL 
COMPLETE 

subsidence 

04 

1-2 

2- 3 

3- 4 

4- 5 

5- 6 

6 - 

No record 
Total 


IN FIRST 8 HRS 

1 

2 
4 
1 
0 
0 
0 
4 
12 


AFTER 8 HRS 


2 

2 

2 

5 

0 

0 

0 

1 

12 


UNTREATED 


3 

3 
5 
2 

4 

3 

4 
12 
36 


TOTAL 


6 

7 
11 

8 

4 

3 

4 
17 
60 


Table XII 

Duration of Hospital Stay 
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tional indication and are probably pro- 
ductive of more harm than good in 
this condition Similarly, local treat- 
ment by inasion, caustic chemicals, 
and even the actual cautery, is prac- 
tically always too late to be of any 
value since the venom is so rapidly 
absorbed that systemic effects develop 
within a few minutes and generally 
reach their acme within an hour after 
the bite On the other hand, such 
treatment is apt to open the way to 
local infection, since the spider usually 
lives in dirt and filth and the site of 
the wound is apt to be contaminated 
with germs Since there is little or 
no local lesion, the simple application 
of any mild antiseptic, such as tincture 
of iodine, is preferable The fact that 
four of our cases of spider bite poi- 
soning thereafter developed local in- 
fections at the site of the bite, and 
others have reported deaths from sim- 
ilar infections, emphasizes the desira- 
bility of such local antiseptic applica- 
tion 

Conclusions 

The black widow spider is found 
over more than half of the United 
States Nearly four hundred instances 
of systemic poisoning from its bite 
have been reported Unnecessary op- 
erations upon such patients could be 
avoided if all physicians recognized 
that an acute condition with rigidity 
of the abdomen, fever and leucocy- 
tosis, and occasionally nausea and 


vomiting, may supervene as a result 
of the bite of a black spider It may 
be differentiated, however, from acute 
abdominal lesions requiring surgical 
intervention by the presence of spasm 
in muscles other than those of the ab- 
domen, by the absence of marked local 
abdominal tenderness, and by the con- 
comitant rise in the pressure of the 
blood and spinal fluid The mortality 
rate is low and patients usually recover 
spontaneously within a few ways, but 
the suffering is intense and more than 
a dozen fatalities have been reported 
Sixty patients have been treated at the 
Los Angeles General Hospital with no 
deaths 

The prevention of arachnidism de- 
pends upon popular education as to the 
danger of these spiders and the advis- 
ability of their eradication Local 
treatment of the bites should consist 
of simple antiseptic applications, and 
additional trauma by incisions, cau- 
terization, or the injection of hypo- 
thetical antidotes should be avoided 
Stimulation and alcoholic drinks arc 
usually contraindicated Harmful sur- 
gery may be obviated by correct diag- 
nosis Opiates and hypnotic drugs 
may be used as palliative measures, 
together with sedative lij drotherapy 
and the reduction of intracranial pres- 
sure by the administration of hjiier- 
tonic solutions or spinal puncture 
Specific treatment with serum from 
conv^alescent victims is of value, par- 
ticularly if administered carlj. 
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Studies on a Urinary Proteose 

II. Skin Reactions and Thetapeutic Applications in Hay Fever 

By 

Ward Darley, M D , and Richard W Whitehead, M D , 


Denvei, 

T he literature prior to 1919 
dealing with the antigenic prop- 
erties of protein cleavage prod- 
ucts has been thoroughly reviewed by 
Fink ^ He briefly summarizes the 
numerous papers reviewed by stating 
that experiments with products of pro- 
tein digestion show that proteins can- 
not be disintegrated much, if any, be- 
yond the coagulable form without los- 
ing their sensitizing properties By 
experiments in which he prepared 
proteoses from egg albumin he demon- 
strated that proteoses have definite 
antigenic properties Auld,- in 1917, 
began to advocate the use of non- 
specific peptone therapy in the treat- 
ment of bronchial asthma and since 
that time he has published numerous 
papers on various phases of its use 
He uses the word “peptone” advisedly 
in that it represents a mixture of pro- 
teoses and peptones and he recom- 
mends Armour’s peptone solution be- 
cause of its high proteose content* 
Many other investigators ha^e used 
peptone solutions m one ^\aJ or an- 
other for nonspecific desensitization in 

From the Departments of Jlcdicine and 
Phjsiotogj and Pharmacolog^ , UnucrstD 
of Colorado School of Medicine and Hos- 
pitals, Demer, Colorado 


Colorado 

the various allergic conditions * 

Vallery-Radot and Giroud® have used 
Witte’s peptone solution intradcrmally 
in the treatment of hay fever 
The presence of proteose in the 
urine excreted during suppuratnc and 
febnie conditions, malignancy, and 
tuberculosis has long been recog- 
nized The significance of this ob- 
servation was not definitely understood 
although Wells mentions the possibility 
that the symptoms in these conditions 
may be due in part to proteose intOKi- 
cation In 1928 Barber and OrieP* 
began to publish observations regard- 
ing the appearance of a proteose in 
the urine excreted during allergic con- 
ditions as U'ell as in tliosc just noted 
These investigators found the presence 
of the proteose to be the cau'^c of a 
so-called "ether reaction” nhich was 
obtained as a result of extracting urine 
excreted during allergic s\ mptoms w itli 
ether after prcMOUsIj acidulating with 
sulphuric acid A positnc reaction 
consisted in the appearance of a w.i\\ 
scum in the ethereal la\er beneath ilu 
superficial froth In strongh pocitiu 
tests the tulie of urine could he iin cri- 
ed without spilling The iimrc -’ci'lt 
the allergic sn niptoni*;. the niort j'o-i- 
tne the tc=l 'I he\ were ahk M o’*- 
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tain a precipitate from the ethereal 
layer by adding an excess of alcohol. 
Aqueous solutions of this precipitate 
gave the characteristic chemical tests 
for proteoses The clinical signifi- 
cance of this urinary substance 
has been further investigated by 
Oriel^^* and by Oriel and Bar- 
ber^® After careful observation and 
well controlled experimentation they 
have demonstrated the following in 
the allergic patient If the proteose is 
prepared from urine collected during 
a period when symptoms are present, 
his skin will usually respond with 
characteristic wheal formation after 
intradermal injection, reinjection will 
reproduce his allergic symptoms, and 
desensitization will usually result in an 
improvement or disappearance of his 
symptoms , if the proteose is prepared 
from urine collected when symptoms 
are not present, none of these phenom- 
ena will take place 
We have studied this proteose sensi- 
tivity 111 a variety of conditions^®' 
but this paper will deal exclusively 
with a series of hay fever patients 
treated during the Spring and summer 
of 1931 

Proteose prepared according to the 
methods of Oriel and Barber^® was 
used as follows for skin testing Tests 
were performed upon the volar sur- 
face of the forearm beginning w'lth 
the control (1 cc N/10 sodium hy- 
droxide in 9 cc of Coca's solution) 
ju‘;t distal to the crease of the elbow 
Below this the proteose dilutions were 
injected intradermalK in the order of 
thcjr strength at distances of 3 cm 
from each other About 005 cc of 
solution was uFcd for each injection 
A iH;‘>itnc skin reaction is character- 


ized by the development of a wheal 
within from 5 to 10 minutes, from the 
edges of which one or more pseudo- 
pods develop (see figures 1 and 2) 
At the height of its development, 
which usually takes place in from 15 
to 30 minutes, the wheal is circum- 
scribed by a scarlet flare The patient 
sometimes complains of itching The 
wheal gradually subsides leaving an 
erythematous blotch which may not 
disappear for several hours In a few 
instances, especially in the hay fever 
patients, this area of erythema has 
gradually increased in size up to 12 
hours and has been accompanied by 
tenderness and a sense of heat In 
very sensitive patients, especially those 
subject to asthma, we have found that 
a focal reaction may follow either the 
intradermal test or the subcutaneous 
injection of too large a dose. Conse- 
quently it should be stated that for 
the past few months we have been re- 
sorting to the scratch method of test- 
ing for sensitivity m order to avoid 
untoward reactions For this purpose 
we apply a few drops of the N/10 
sodium hydroxide-proteose solution to 
a scratch upon the volar surface of 
the forearm using N/10 sodium hy- 
droxide as a control 

The initial dosage for desensitiza- 
tion IS best arrived at by selecting the 
dilution next below that which gives 
the least positive intradermal reaction. 
The first dose is usually 0 05 c c sub- 
cutaneously Injections are given at 
from three to four day intervals and 
the dose is gradually increased or de- 
creased as indicated by the patient's 
clinical progress In our experience 
no focal reactions have developed if 
desensitization were started with the 
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weak dilution as indicated If a focal 
reaction does occur, the next weaker 
dilution should be used 

The group of hay fever cases herein 
presented represents one of the numer- 
ous allergic conditions in which we 
have studied the proteose reactivity 
In all we have investigated the pro- 
teose sensitivity in over 100 patients 
including, aside from hay fever, such 
conditions as asthma, serum sickness, 
eczema, erythema multiforme, mi- 
graine and rheumatoid arthritis Of 
these we have found hay fever and 
eczema the most prompt to yield to 
proteose desensitization We feel that 
the presentation of this series of hay 
fever cases should be of interest be- 
cause of the very suggestive results 
obtained and also because of its pos- 
sible bearing on the study and thera- 
peutics of allergic diseases 

Case I Male, age 17 Onset of hay fever 
in early summer Sensitive to orchard grass, 
timothy, June grass, lambs’ quarter, kochia, 
pigweed, pasture sage, and false ragweed 
This patient was studied merely as a mat- 
ter of interest to see if proteose prepared 
from a case of hay fever would induce a 
positive intradermal reaction The test 
proved to be a plus 2 * Treatment with the 
proteose was not attempted 

Case II Male, age 21 Onset in early 
summer Sensitive to various grasses and 
giant ragweed Given pollen injections for 
hay fever during the previous season with 
no results Intradermal proteose test, plus 
2 Given proteose injections at biweekly 
intervals with immediate and complete re- 
lief of symptoms After three iieeks the 
patient moved to Michigan, proteose in- 
jections were stopped, and the hay fcier 
returned 

Case III Female, age 29 Onset in carl> 
summer Sensitive to June grass, timothj, 

♦plus 2=moderate reaction, plus 3=miarkcd 

reaction, plus 4 = verj marked reaction 


orchard grass, lambs’ quarter and kochia 
Intradermal proteose test, plus 2 Previous 
pollen desensitization with only fair results 
After two injections the symptoms entirely 
cleared and the patient did not return for 
further treatment 

Case IV Female, age 30 Onset in early 
summer Sensitive to pasture sage, orchard 
grass, Russian thistle, broad and narrow 
leaf cottonwood, pigweed and indian hair 
tonic Treated during previous seasons with 
pollen injections with slight relief and was 
taking pollen at the time proteose was pre- 
pared Intradermal proteose reaction, plus 
3 Proteose administration was started in 
conjunction with the pollen desensitization 
with the result that added relief was ob- 
tained although hay fever still persisted to 
a mild degree 

Case V Female, age 29 Onset in carlj 
summer Sensitive to pigweed, kochia, Rus- 
sian thistle and lambs’ quarter Pollen in- 
jections during the past season with good 
results Had frequent attacks of urticaria 
which became aggravated during hay fc\cr 
season A proteose was prepared in March 
for the urticaria to w Inch she was skin sensi- 
tive and from the administration of which 
she derived some benefit With the onset 
of hay fever another proteose was prepared 
to which she gave a marked intradermal re- 
action After the administration of the pro- 
teose the haj fe\er would iinproic but as 
tlie dosage was increased the urticaria would 
become more pronounced Consequent^ the 
treatment of this particular case was not 
entirely satisfactori 

Case VI Female, age 8 Onset m cirlj 
summer Complicated b> asthma during 
the previous season Skin tests for pollen 
sensitiMty not done The mtradcnml pro- 
teose test was Molent m tint ersthenn per- 
sisted for 01 cr 12 hours Following pro- 
teose administration the siniptoms ckirtd 
complctcb and there was no recurrence of 
her asthma 

Case VII Female, age 39 Onset in 
carlj summer Complicated b> •»<thnn dur- 
ing prcMous season Scn«iti\c to prei i 
sage, pasture sage, pigweed, Russian thiv’lc 
and Indian hair tonic Rccciieil r'lllc-i in- 
jections the jear before with caK ‘b, It 
relief of haj fcicr, astlm.a recurred ■>* 



392 


Ward Darley and Richard W. Whitehead 


usual Intradermal proteose reaction was plus 
4, and was followed after two hours by an 
aggravation of the symptoms Proteose de- 
sensitizalion resulted in considerable relief 
and the asthma was practically absent as com- 
pared with the previous year In August 
the hay fever became somewhat worse Al- 
though it was possible that certain of the 
weeds were responsible for this aggravation 
another proteose was not prepared 
Case VIII Female, age 39 Onset in 
early summer Possible pollens concerned 
in the etiology not determined Intradermal 
reaction to proteose was plus 3, and follow- 
ing the test there was an increase in the 
nasal discharge Desensitization with the 
proteose resulted in a great improvement, 
the patient suffering only an occasional at- 
tack 

Case IX Female, age 17 Onset in early 
summer Complicated by chronic sinusitis 
Sensitive to many of the grasses and to 
Russian thistle Desensitization with pol- 
lens gave no relief in 1928, 1929 or 1930 
Intradermal reaction to proteose, plus 3 
Relief from desensitization was complete 
for one month and a half (the middle of 
August) when mild symptoms returned A 
second proteose solution was not prepared 
Case X Male, age 45 Onset in early 
summer Sensitization tests for the pollens 
not done Intradermal reaction to proteose, 
plus 3 Relief from desensitization was 
considerable though not complete 

Case XI Female, age 35 Onset in early 
summer Complicated by acne Pollen 
sensitization tests had been performed before 
but results Mere not known to the patient 
Pre\ lous desensitization gave no relief Intra- 
clctmal proteose reaction was plus 4, the 
crjthcma increasing up to 12 hours Relief 
after desensitization Mas complete and it 
Ma*. also of interest to note that the acne 
cleared complctelv and there was improve- 
ment in the general condition 
Case XII Female, age 33 Onset in late 
summer Pollen desensitization every >car 
since 1925 gave good results Intradermal 
proteose reaction, plus 3 Complete relief 
obtanud, after proteose desensitization 
Cfli,-* XIII Male, age 52 Onset of 
in late Xo information 


as to pollen tests or previous treatment In- 
tradermal proteose reaction was plus 4 
Marked relief obtained following proteose 
desensitization. 

The most important features con- 
cerning this series of cases are sum- 
marized m the accompanying table 

It has been recognized that only 
certain organs of the body may ex- 
hibit allergic manifestations Bron- 
chial musculature or nasal mucous 
membrane may be sensitive to a given 
antigen while th,e skin may or may not 
show an allergic response. 

Alexander^® reviews this matter 
quite completely and points out that 
while the skin test is not always of 
much help in such conditions as asth- 
ma, urticaria and eczema, it is quite 
reliable in hay fever (between 90 and 
95 per cent of the cases). None of our 
hay fever cases gave a negative or 
questionable dermal reaction The 
standards for the interpretation of the 
intradermal test must, of course, be 
arbitrary We interpret the responses 
as slight, moderate, marked and very 
maiked, oi plus, plus 2, plus 3, and 
plus 4, respectively Reference to 
figures 1 and 2 will afford an idea as 
to our standards for judging the de- 
gree of reaction. Figure 1 exemplifies 
a marked (plus 3) and figure 2 a very 
marked reaction (plus 4) Focal re- 
actions consisting in an aggravation of 
symptoms occurred in cases V, VII. 
VIII, and XII subsequent to the intra- 
dermal test While no asthmatic at- 
tacks were induced the possibility of 
their occurrence must not be over- 
looked, and since constitutional re- 
actions may assume serious propor- 
tions It should be stated again that we 
h.i\e tlecided to abandon the intra- 
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dermal test in favor of the scratch 
method 

Eleven of the thirteen cases were 
of the early type of hay fever, two 
of the late Where pollen desensitiza- 
tion IS attempted the best results are 
obtained with the early type Our 
results do not prohibit the assumption 
that proteose desensitization would be 
any less effective in the late than in 
the early types The results obtained 
from pollen desensitization vary some- 
what and depend to a certain degree 
upon the experience and skill of the 
physician administering the treatment 
Thommen,^® after reviewing the re- 
ports of various investigators, gives 
average results obtained as follows 
complete relief 10 to 30 per cent, al- 
most complete relief 24 to 40 per cent , 
partial relief 20 to 30 per cent, and 
no relief 9 to 12 per cent The results 
obtained from proteose desensitization 
compare very favorably with those 
ordinarily obtained following pollen 
administration In comparing the re- 
sults obtained from the two types of 
therapy it must be remembered that 
in order to obtain the most satisfactor)' 
response to pollen desensitization the 
patient must be under tieatment for 
from two to three months befoie the 
onset of the hay fever is expected 
Pollen treatment instituted after the 
onset of symptoms is frequently un- 
satisfactory On the other hand pro- 
teose therapy is of value only after 
symptoms appear In mcw of this 
consideration we feel that the use of 
the patient’s proteose should be a dis- 
tinct and valuable aid in the manage- 
ment of hay fever 

Furthermore, it is verj like!} that 
the use of proteose in the late t)pe of 


hay fever would make it possible for 
a greater number of patients to obtain 
relief Case I^^ suggests another pos- 
sible use for proteose This patient 
received the preseasonal pollen injec- 
tions for several weeks When the 
trees and grasses began to pollinate 
her symptoms of hay fe\er appeared 
At that time proteose therapy vas in- 
stituted as a complementary measure 
Under this regime, although the S} mp- 
toms did not entirely clear, she felt 
that she had obtained definite addi- 
tional relief The reason for this add- 
ed relief may be that the patient -was 
sensitive to pollens which were not 
included in treatment initiated earlier 
in the spring Cases VII and IX ob- 
tained great relief early in the sum- 
mer, but with the pollination of the 
weeds later in the season the hay 
fever returned The obsenations 
made in these cases strongly suggest 
a specific relationship betivecn the 
various pollens and their correspond- 
ing proteoses Cases V and XI jire- 
sented certain other icri interc<!tmg 
points relatue to the speci licit j of the 
urinary proteose Case V was compli- 
cated by urticaria w’hicli had been 
present for some time prior to the 
onset of hay fever It is probable that 
proteose prepared after the oii'-ct ot 
haj fe\er had antigenic ‘:ub^tanct‘« 
present which were aKo associated 
with the urticaria Since a dnsnci 
that seemed to cause improicment ii. 
the haj fc\cr appeared to aggraiatc 
the urticaria, it is assumed (lint tin 
respectne antigenic subst.nnccs were 
specificalh related to the two co.ith- 
tions and that tht\ were })rc«is,t n 
conflicting concentrations which pre- 
cluded the attamment of s.ji.<jaclor' 
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results. On the other hand Case XI 
demonstrated quite the opposite in so 
far as results were concerned The 
patient had had acne for years De- 
sensitization resulted in complete relief 
of both and to date (March^ 1932) 
the acne has not returned It is also 
of interest to note that her general 
condition has greatly improved Here 
again it is to be assumed that antigens 
were obtained in the proteose which 
were concerned in the production of 
acne as well as hay fever 

Conclusions such as these strongly 
support the contention that desensitiza- 
tion with the allergic patient’s own 
proteose is based upon the principles 
of specific therapy 

The use of nonspecific protein de- 
sensitization in an effort to counteract 
reactivity to specific proteins has un- 
doubtedly played a most important 
role in the treatment of allergic dis- 
ease Auld^® has recently advocated 
the use of a special “serum peptone” 
which is partially prepared from the 
patient's own blood If a normal in- 
du idual eats eggs 48 hours after being 
injected intracutaneously with serum 
from an egg sensitive patient, a wheal 
will develop at the site of the injection 
This is a \ariation of the Prausnitz- 
Kuslner reaction and demonstrates the 
fact that specific antigenic substances 
are circulating in the blood stream If 
this IS true the\ must be present to a 
certain extent in the peptone which 
Auld describes From the same stand- 
point the use of auto-hemo-therapy as 
achocatcd In Kahn and Emsheimer,"^ 
ifon^-ke** and Ghosal*^ is also in part 
‘•pacific in its. principle Flandin-"* 
‘'troiv^K rd%ocate'. intradcrmal injec- 
t of the patientV own scrum in the 


treatment of hay fever. If the anti- 
gens concerned in the production of 
allergic symptoms are circulating in 
the blood they should no doubt be 
eliminated through the kidneys as well 
as through other channels Dun- 
can^s. 26 1912 and 1914 advocated 

the oral administration of the patient’s 
own urine in certain diseases, basing 
his treatment upon the belief that cer- 
tain bacterial and tissue toxic sub- 
stances were eliminated through the 
kidneys and that ingestion of these 
would stimulate specific antibody for- 
mation Two cases in which the pa- 
tients claim to have been relieved from 
asthmatic paroxysms by drinking their 
own urine have come to our attention 
While desensitization by the oral route 
IS of doubtful value it is of interest 
to note that Thommen“^ believes he 
has induced relief in a case of hay 
fever following the oral administra- 
tion of ragweed pollen in large doses 
Th,e work of Oriel and Barber^® 
demonstrates quite conclusively that 
the antigenic substances which they 
have recovered from the urine of aller- 
gic patients are specifically related to 
the antigens primarily responsible for 
the symptoms. Proteose obtained 
from a case of serum sickness will 
stimulate wheal formation when in- 
jected mtradermally m other individ- 
uals knowm to be sensitive to horse 
serum They showed further that the 
proteose from a case of serum sick- 
ness w'ould induce asthma when ad- 
ministered subcutaneously m rather 
large dosage to a “horse-asthmatic” 
By the use of the Prausmtz-Kustner 
reaction Barber and Oriel advance 
further e\idence as to the specific na- 
ture of the urinary proteose Serum 
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from an individual suffering from 
serum sickness was injected intra- 
dermally at two points in a normal 
individual Twenty-four hours later 
proteose prepared from this case of 
serum sickness was injected intra- 
dermally in one of these areas and 
proteose prepared from a non-serum 
sensitive individual was similarly in- 
jected in the other A positive reac- 
tion as evidenced by wheal formation 
appeared in the area injected with 
serum proteose, no reaction occurring 
in the second or control area OrieP^ 
using the uterus of a guinea pig which 
he had sensitized with proteose pre- 
pared from a milk sensitive patient 
observed a strong contraction when 
milk was added to the perfusing fluid 
in which the uterus was suspended 
Similar results were obtained with a 
uterus sensitized to milk when the pro- 
teose was added to the perfusate 
Many of our observations substan- 
tiate these findings One of our pa- 
tients presented a violent generalized 
urticaria following the ingestion of a 
breakfast food containing flax to 
which she was found to be sensitive 
Proteose was prepared from this pa- 
tient and tested in another patient 
known to be flax sensitive A marked 
local reaction was obtained Similar 
reactions were observed when proteose 
prepared from a case of serum sick- 
ness was tested intradermally in serum 
sensitive individuals Two hay fe^er 
patients each sensitive to the same 
pollen will respond with positive intra- 
dermal tests to each other's proteose 
The significance and exact origin of 
this urinary antigenic substance is 
somewhat problematical Karl\ ^\ork- 
ers in the field of immunolog} recog- 


nized the possibility that the symp- 
toms of anaphylaxis might be due to 
products of parenteral digestion or to 
products formed as a result of the 
reaction between the primary antigen 
and the sensitized tissue Oriel and 
Barber^ after reviewing the experi- 
mental work of Lewis, Dale and Man- 
waring, consider that the urinaiy pro- 
teoses which they have found in all 
probability consist of these “secondarv 
antigens” which are formed as a result 
of the interaction between the “pri- 
mary antigens” and the sensitized tis- 
sues of the body 

Regardless of the origin of this 
antigenic substance found in the urine 
of allergic patients it is e\ident from 
the results reported by the original 
investigators and also from the hay 
fevei cases reported in this paper that 
desensitization with homologous uri- 
nary proteose is of great practical im- 
portance Many cases of allcrg)' arc 
seen in which the primary antigen is 
obscure and if a patient can be de- 
sensitized with his own proteose much 
IS to be gamed Other cases occur m 
which It IS probable that llie primar\ 
antigen is derned from metabolic 
processes, or as the result of low grade 
infections, and m such cases it is diffi- 
cult to desensitize a patient b\ the 
usual methods 

It must be understood that furtlur 
imestigation and experience with this 
urinary substance is ncccssarj ni or- 
der to arri\c at a better under-taiid- 
mg regarding its origin, cignific.nue 
and technique of application \\ e fed 
that the ^\ork of Oriel and P.arbtr i^- 
of great importance in that it nn, 
open the A\a\ toi\ard llic solution «>i 
main problems of an allergic n.itine 
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CoNCIvUSlONS 

The literature regarding the anti- 
genic properties and uses of proteoses 
IS briefly reviewed laying particular 
stress upon the work of Oriel and 
Barber 

Urinary proteose was prepared ac- 
cording to the original methods of 
these investigators and the intradermal 
and therapeutic response determined 
in twelve cases of seasonal hay fever 
All cases gave positive intradermal re- 
actions to their respective proteoses 
and improved after desensitization 

These cases are discussed at length 
regarding the clinical results obtained 
and also regarding the contention that 


a given proteose is specifically related 
to a given antigen The work of 
Oriel and Barber is briefly discussed 
relative to this point and confirmatory 
observations by us are indicated. 

The probable origin and significance 
of this urinary substance is also men- 
tioned in an effort to point out the 
important role which it may play in 
the future study and treatment of 
allergic diseases 


The authors wish to express their appre- 
ciation to Dr V B Fischer and Dr P A 
Dickman for data on Cases X and XI and 
Cases VIII and IX, respectively, and to 
Dr C N Header for assistance in revising 
the manuscript 
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The Successful Treatment of Hay Fever 
and Pollen Asthma 

By Ai,exander Sterling, M D , Philadelphaj Pa 


D esensitization with pol- 
len extracts for hay fever pa- 
tients has been in vogue for 
the last fifteen years The method 
originally conceived by Walker, Cooke, 
and others has not changed a great 
deal over that period and even now the 
treatment by the general practitioner 
of patients with hay fever and hay 
fever and asthma consists of a series 
of fifteen injections at weekly inter- 
vals There has been so much con- 
troversy regarding beginning and pro- 
tective doses, types of doses, etc , that 
there scarcely seems a way for the 
general practitioner to determine pref- 
erence for any of the so-called “treat- 
ment sets” now on the market Of 
these various “sets”, there are many 
which are similar m contents and 
which are alike in that they are suc- 
cessful in only twenty per cent of all 
hay {c\cr patients Physicians and 
patients alike have informed me that 
pollen dcscnsitization is of no avail, 
because they ha\e tried this, that, and 
the other manufactured product with 
no ‘jucct'^s The complainings have 
reached the stage where the practi- 
tioner «a\s that there is no relief for 
Inj fe\er, and at times insists that 
thi'-e “trcalnKiit sets” cau«c an even 
wo’-'-e condition in the patient 

It unUirUinpie that from the very 


beginning of pollen therapy there was 
no standard for the preparation of 
pollen extracts nor any standard treat- 
ment adopted by allergic societies and 
recommended to pharmaceutical houses. 
The conditions existing, which I would 
like to explain and attempt to solve, 
are several 

First, there is no standardization ni 
product of the vaiiom numerous pol- 
len extracts now available The pollen 
extracts are obtained from menstru- 
ums of saline, alcoholic saline, glycerol 
saline, and other types. All sorts of 
percentage compositions are resorted 
to in the make-up of the menstruums 
I have experimented with various 
types and have found that if the pollen 
IS extracted from a menstruum of fifty 
per cent glycerin and fifty per cent 
buffered salt solution, nearly perfect 
results are obtainable. All menstruums 
which do not contain glycerin are un- 
stable They are^ potent only when 
freshly prepared, when constantly kept 
on ice, or when received from the man- 
ufacturers They quickly lose potency 
with changes m temperature or after 
certain intervals of time These results 
are not dependent entirely upon the 
extraction liquid Another fault ex- 
isting in the makeup of the various 
pollen extract is in the standard of 
measurement The various units used 
400 
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to grade the strengths of pollen ex- 
tracts range from protein nitrogen 
units (each unit equivalent to 0001 
mg of protein nitrogen) to pollen gram 
units (the amount of pollen grain ex- 
tract from 0 001 mg of pollen) 

Second and most %mpoi tant, no prep- 
aiation on the nmket has sufficient 
material made up in a pi oper way for 
coriect desensitisation and successful 
results It would be rather illuminat- 
ing at this time to examine several 
of the products now in common usage 

Product number 1 contains three 4 
c c vials of extracts of various pollens 
of particular groups The three vials 
contain various proportions of pollen 
grains per cubic centimeter and furnish 
sufficient material for the usual fifteen 
dose treatment The course of injec- 
tion treatment is so constituted that the 
dosage begins with two pollen units, 
and the protective dose furnished is 
1200 pollen grain units A higher con- 
centration IS available in a 4 cc vial 
containing 2000 pollen gram units per 
cubic centimeter 

Product number 2 is a mixture of 
various pollen extracts standardized to 
contain about 2000 pollen gram units, 
or 500 protein nitrogen units per cc. 
The extract is supplied in 5 cc vials 
and it IS suggested that the practitioner 
adopt a graduated dosage beginning 
with 1/20 cc, and progressing m 
either twentieths or tenths of a c c so 
as to obtain thirteen injections from 
the 5 c c vial A fifteen dose treat- 
ment package of graded doses proceed- 
ing from 100 pollen gram units to the 
protective dose of 4000 pollen gram 
units is also manufactured Each dose 
is in a separate syringe 

Product number 3 is standardized 


according to the "protein nitrogen 
unit” This product is m two 5 cc 
vials; the starting dose is 5 units and 
the highest dose is 100 units Sixteen 
doses are offered for injections and 
if larger doses are required another 
vial is offered, the highest dose being 
250 protein nitrogen units 
Product number 4 contains four 3 
c c vials and one 1 c c vial It is an 
alcoholic saline pollen extract ranging 
m dilutions (volumetric method) from 
1/10,000 to 1/100 The highest dose 
suggested is 5 minims of 1 100 dilu- 
tion Similar products are manufac- 
tured by other well known firms They 
are all proponents of "treatment sets” 
The doses, as can be seen from the 
above, range from between 2 pollen 
gram units and 100 pollen gram units 
as the lower level, to the apparently 
highest protective doses of from 1000 
to 4000 pollen gram units In a single 
exceptional case only does the highest 
protective dose reach anj'ivhcre near 
the correct figure of 10,000 pollen 
grain units The highest dose sug- 
gested by the pharmaceutical houses is 
between 3 and 5 minims of a one per 
cent solution (or 0025 or 0 030 nitro- 
gen units), which they consider suf- 
ficiently protectne 

For seieral }ears I ha\e had fne 
groups of 10 patients, each of whom I 
have treated with iiirious adierticcd 
treatment sets Only twentj per cent 
of these patients were benefited Fur- 
thermore, only those who had hay 
fe\er were benefited Tho^c who had 
hay fe\er and asthma were not re- 
bel ed b) these preparations Xot un- 
til I began to use a three per cent con- 
centrated pollen extract m lanotK di- 
lutions did I achieic ncarh perfect re- 



402 


Alexander Sterling 


suits in 90 to 95 per cent of patients 
Standardization of poll'en extract, 
as mentioned above, by the protein 
nitrogen unit does not hold good for 
the reason that it has been proved by 
investigators that the carbohydrate 
fraction of pollen is just as responsible 
in the production of hay fever and 
asthma symptoms as the nitrogen frac- 
tion. I therefore have selected the 
pollen gram unit which is the quantity 
of pollen weight per unit of diluent 
For example, 3 gms of pure washed 
pollen to 100 c c of glycerol and buf- 
fered salt solution is passed through 
a Berkefeld filter after one or two days 
standing This extract contains ap- 
proximately 30,000 to 32,000 pollen 
grain units per 1 c c which is a three 
per cent concentrated pollen extract 
The reason why I limit myself to a 
three per cent pollen extract is that 
It has been demonstrated by many in- 
vestigators that a three per cent con- 
centrated pollen extract is equivalent 
to a saturated solution of pollen 
I use the following dilutions 
Dilution No 1 Five minims of 3 
per cent concentrated pollen glycerol 
extract to 10 cc diluent Each minim 
containing 57 pollen grain units (The 
diluent that I favor is a sterile physio- 
logical salt solution containing 0 2 or 
0 3 per cent carbolic acid). I find from 
my experience that any solution which 
contains from 30 to 50 per cent glycer- 
in IS \ery painful when injected 
Dilution Xo 2 Ten minims of 3 
per cent concentrated pollen glycerol 
extract to 10 c c diluent Each minim 
tontaining 114 jiollen grain units 
Dilution Xo 3. TA\ent\ minims of 
*3 p<‘r tent concentrated pollen gK- 
i.eo,s extract to 10 cc diluent l^ch 


minim containing 228 pollen gram 
units 

Dilution No 4. Forty minims of 
3 per cent concentrated pollen glycerol 
extract to 10 c c diluent. Each minim 
containing 456 pollen gram units. 

Dilution No 5 Eighty minims (5 
c c ) of 3 per cent concentrated pollen 
glycerol extract to 10 c c. diluent Each 
minim containing 912 pollen gram 
units 

Treatment. The most important fac- 
tor in this work is to begin treatment 
with a dose small enough to give a lo- 
cal reaction not exceeding one inch 
(from 2 to 2 5 ems ) in diameter 
Quite often I find that the 2 minim 
dose of dilution 1 gives quite a large 
local reaction, sometimes accompanied 
by a constitutional reaction. In those 
cases I am compelled to make another 
dilution (1 A) containing about 25 
minims of 3 per cent concentrated pol- 
len glycerol extract to 10 c.c diluent. 
This dilution contains about 28 pollen 
gram units The first injection may 
even go down as low as 14 pollen grain 
units, m order to obtain a local reaction 
not exceeding one inch m diameter. It 
is here, in the beginning of treatment, 
that the only difference between a 
strongly sensitive and a weakly sensi- 
tive patient’s dosage occurs There is 
no necessity for complicating the treat- 
ment with various classifications of 
sensitivity A, B, C, and D as it is be- 
ing practiced in some clinics The pro- 
tection doses in all cases are approxi- 
mately the same 

HaMng obtained the starting dose 
(that which produces a local reaction 
not exceeding one inch m diameter) 
^Jhclher It be in solution 1, lA, or IB, 
m nc .t f osage is four minims of that 
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solution The dosage of dilutions 1, 
2, 3, and 4, is giadually increased con- 
secutively to 4, 6, 8, 10 and 12 minims 
When changing from one solution to 
the next the first dose of the next vial 
may be 4, 5, or 6 minims The reason 
why I start with four minims of the 
following dilutions (which is a repe- 
tition of the dose) is to prevent a re- 
action from too large a dose from the 
next vial in case of difference or 
freshness of the pollen extract When 
the dose reaches solution 5, (which is 
approximately 1 per cent concentrated 
pollen extract), injections increase 1 
minim daily until 12 to IS minims are 
reached before the pollination periods 
of the respective seasons That, in 
the majority of cases, furnishes the 
highest protective dose 

A suggestion of all pharmaceutical 
houses is that injections should cease 
with the beginning of the season. That 
IS faulty The patient should receive 
injections of the highest protective dose 
(from 12 to 15 minims of 1 per cent 
pollen extract) throughout the season 
at least once a week In severe sea- 
sons, at the slightest appearance of 
mild symptoms my patients receive in- 
jections every day for a few days until 
18 to 20 minims of solution 5 are giv- 
en That, in some cases is the highest 
protective dose In the severest cases 
I find that the protective dose is about 
15,000 pollen grain units In this way 
through these various procedures I 
have been able to attain perfect results 
in 90 to 95 per cent of patients no mat- 
ter how severe the previous pollen in- 
toxications 

Disciissiou The shortcomings of 
the 15 dose treatment sets on the 
market are as follows 


a The protection dose is m none of 
the sets sufficiently high for a complete 
relief 

b The series of injections should 
not stop at the dose which gives the 
reaction but should either repeat or go 
back to a weaker injection In case of a 
constitutional reaction somewhere along 
the line the dose cannot be reduced or 
repeated on account of lack of mate- 
rial m the “treatment sets” 

c Instructions to the general prac- 
titioner by most pharmaceutical houses 
state that the last dose (15th) should 
be given at or about the beginning of 
the respective pollination periods This 
conveys the impression to the phjsi- 
cian and m turn to the patient that 
they are going to stay well and pro- 
tected for the 6 to 8 weeks of the 
season, which is absolutely not justifi- 
able Only one out of 15 or 20 maj 
remain protected All others must 
have the maximum dose repeated every 
week for the season if protection is to 
be maintained 

d The advice given b\ v'arious clin- 
ics and certain manufacturers to in- 
crease the dose in the course of de- 
sensitization by 100 per cent or 50 
per cent, is entirely wrong A patient 
can never be favorablv desensitized to 
a higher strength bj consistent doub- 
ling of the strength of the injection 

In regard to reactions there arc sev - 
eral considerations The patient must 
be kept in the office for at least one- 
half hour following the injection^ <o 
that in case of anv reaction from 3 t.j 
5 minims of adrenalin mav he admin- 
istered . 

After a reaction the lollowmg dav - 

miccnon should he 2 nutum. he- 
low the dose which provoked tin. t-rc- 
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vious reaction The dosage should 
gradually be worked up by 1 mmim 
increases and after the previous reac- 
tion stage has been passed, increase 
may again be made by 2 minims 
Patients receiving dilution 5 should 
never be increased by more than 1 min- 
im at a time I have seen patients 
give violent reactions to, let us say, 
7 minims of dilution 5 The following 
day they were given 5 minims of dilu- 
tion 5, followed by a 1 minim increase 
every day, until receiving 10, 12, and 
even 15 minims without the slightest 
reaction The presence of a reaction 
does not mean that the patient is pro- 
tected On the other hand, it merely 
reveals that the patient is not yet pre- 
pared for that particular dose and he 
must be worked up to it again by daily 
injections 

Occasionally one finds patients 
whom you cannot work up to the pro- 
tection dose Such patients occur in 
a proportion of 1 in about 15 or 20 
In these cases increase of dose is halted 
and the highest dose the patient can 
receive without untoward reaction, is 
injected In this type of patient we 
achieve 80 per cent favorable results, 
and even though the protective dose 
has not been reached, the symptoms, 
if any, will be mild. It has been my 
CKperiencc that such patients do reach 
Iheir protective dose during the second 
>ear of treatment 

It IS important to note that 
1. riicrc arc from 20 to 25 injections 
gntn before there is anj possibility of 
reaching dilution 5 
2 1 he time interval is dail\ or e\cn 
twice d.uK m the milder dilutions All 
injectioM= are to lit given intradermal- 
U, if po’-'^ible 


3 There are about 15 to 20 in- 
jections of dilution 5 necessary as a 
protective dose to be reached before the 
beginning of pollination of the sum- 
mer (grass) and fall (weeds, etc) 
seasons. For the spring (tree season) 
12 to 15 minims of dilution 4 may be 
sufficient for the protection dose 
Patients receiving 15 to 20 minims 
of dilution 5 (equivalent to from 12,- 
000 to 15,000 pollen grain units) are 
protected from any amount of pollen 
in the air , no matter how severely they 
have suffered in previous years, pro- 
vided this dose is repeated once a week 
throughout the season 

It would therefore be necessary for 
the general practitioner in order to 
successfully treat a case of hay fever 
or hay fever and asthma, to buy in 
the open market 15 to 20 cc of a 3 
per cent concentrated glycerol-saline 
pollen extract for the respective season 
which, IS indicated by preliminary test- 
ing, and to obtain from a local labora- 
tory five or more vials of sterile 10 c c 
physiological salt solution which would 
enable him to make his own dilutions 
Continuation Treatment I have used 
the “continuation treatment” for the 
past four years This means to keep 
the patient under the maximum protec- 
tive dose of pollen extract injected at 
the longest time interval throughout 
the year without inducing a reaction 
It is practical and desirable in the class 
of patients who can stand the maxi- 
mum protective dose repeated every 
three, four, or five weeks without a 
reaction In about 5 to 10 per cent of 
patients the longest time interval, un- 
fortunate)} , IS not more than one week 
or ten days Ever} time the maximum 
dose IS injected every ten days or two 
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weeks the patients get a reaction The 
maximum dose has to be constantly re- 
duced by 1 or 2 minims so that at the 
following season the patient should 
have daily injections for two or three 
weeks to work him up to the highest 
protective dose Under these circum- 
stances there is not much gained by 
the continuation method of treatment 
in this type of patient 

Example op Psocedurb in Treatment 

DiluUon lA Each minim contains 28 Pol- 
len Gram Units 
2 minims 

4 
6 

5 
10 
12 

Dilution 1 Each minim contains about 57 
Pollen Gram Units 
4 

6 
8 
10 
12 


Dilution 2 Each minim contains about 114 
Pollen Gram Units 
4 
6 
8 
10 
12 

Dilution 3 Each minim contains about 228 
Pollen Gram Units 
4 
6 
8 
10 
12 


Dilution 4 Each minim contains about 456 
Pollen Gram Units 
4 
6 
8 
10 
12 


Dilution 5 Each nimim contains about 912 
Pollen Gram Units 
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Cardiac Failure 


Report of a Case of Cardiac Decompensation of 
Fourteen Months Duration 

By Edward J Stie&utz, M S , M D , F A C P , CJncagOy III 


I T IS most unusual for cardiac de- 
compensation with severe edema to 
persist for as long as fourteen 
months Cardiac failure and its asso- 
ciated phenomena have been repeated- 
ly described and discussed, but tbe 
present instance permitted of long and 
careful study throughout the latter 
course of the decompensation, and re- 
\ealed a number of most significant 
phenomena which warrant discussion 

Report or Case 

The patient, a widow with one child, was 
first seen June 25, 1928, at which time she 
was 55 jears old The chief complaint was 
marked d\spnca, occurring particularly upon 
exertion, but noticeable even at rest or when 
talking Pedal edema was also noted A 
similar period of breathlessness and edema 
had occurred m 1924 The past history re- 
\ealcd frequent attacks of tonsillitis as a 
girl and considerable intoxication during the 
one pregnancy in 1S9S The climacteric 
hid been \cr\ abrupt in 1923 Her habits 
we^'c good with the exception of a rather 
too liberal use of condiments Exercise had 
king bee'll extremch limited, both because of 
tin low threshold of dsspnea and because 
of her obtsiij (her weight ranged about 200 
lb-, altliri”gh the patient was but 4 ft. 11 
u' in heiehi) \ lifelong historx of mi- 
tr !•’» V nh ispical ccplnlalgia and sco- 
I w-x t’ic’ted The lainilj htstors was 
'■.r’fico.it t'j as m.ich as bo.h p.-irents, one 
' '‘f tvo li'i/bc's hid all died of 

picfwn’ tr- p bl'cntii’in, Octolvcr 29, 1931 


cardiac failure, probably of the hypertensive 
type 

Physical examination revealed a short 
obese elderly lady with moderately ashen sub- 
cyanotic facies There were moist and 
crackling rales m the pulmonary bases The 
left border of the area of cardiac dulness 
extended 12 cm to the left, the right border 
was substernal The second aortic sound 
was ringing m tone and accentuated , a very 
soft systolic aortic murmur was noted The 
pulse was 98 at rest The arterial tension 
was determined at 210/125 at rest, but fell 
to 180/120 upon minor exertion and to 
152/100 upon the inhalation of amyl nitrite^ 
There was some pedal edema, dyspnea W'as 
marked upon very minor effort The urine 
wras normal 

The diagnostic summary made at this tune 
noted the following 

1 Arterial hypertension with moderate 
arteriolar sclerosis 

Probable etiologic factors 

1 Hereditary influences 

2 Obesity 

3 Intoxication of pregnancy (1898) 

4 Frequent tonsillitis 

5 Oral sepsis 

6 Abuse of condiments 

2 H>pcrtcnsi\e heart disease. 

Early decompensation 

3 Obesity 

4 Former migraine 

5 Probable aUeolar infection 

The patient was adiiscd to rest, stop the 
use of condiments and meat extractive' 
ln\c roentgenograms made of her teeth 
take dried digitalic leaves, gr iss, t id, 
and bismuth subnitrate, gr x, 1 1 d 
406 
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On July 2, 1928, the renal concentration 
test revealed a maximum specific gravity of 
1 024, 30 mg of albumin per hundred c c , 
a few casts, no sugar The dyspnea was 
much improved , the arterial tension was 
200/90 On July 18 a large dental abscess 
was demonstrated The dyspnea had dis- 
appeared and the arterial tension was 184/85 
By August 18 the arterial tension had fallen 
to 178/82, the pulse to 80 When seen Sep- 
tember 17 the patient had had a severe shock 
as a result of a holdup and burglary Since 
then the dyspnea had returned, the arterial 
tension had risen to 220/104 With similar 
digitalis therapy and continuation of the 
bismuth subnitrate, on September 26 the 
pulse was 86, dyspnea almost gone and the 
arterial tension 180/88 It was noted m 
October that she felt much calmer and less 
unstable emotionally , the arterial tension 
was then 162/84, and in November, 172/93 
The abscessed tooth had as yet not been at- 
tended to The dosage of bismuth subnitrate 
was reduced to gr x twice daily in Octo- 
ber® During 1929 the patient felt quite well, 
complained only of dyspnea and some pre- 
cordial pain upon exertion, during this year 
the arterial tension was observed to be 
165/85, 166/90, and 175/90 The immedi- 
ate outlook for the patient was rather en- 
couraging 

On January 17, 1930, the patient was seen 
at home She had been acutely decompen- 
sated with very marked pedal edema, severe 
breathlessness even at rest, orthopnea and 
cough for 2 or 3 weeks The cardiac fail- 
ure had been induced by a coryza with 
cough At this time the pulse was totallj 
irregular with almost alternating extra sjs- 
toles and ranging about 120 in rate The 
arterial tension was 170/100 From then 
on for 14 months it was a continuous dailj 
struggle with the decompensation ith a 
multitude of therapeutic agents, some of 
kno\\n and others of undemonstrated value 
Certain of the clinical phenomena such as 
TOriation in i\ eight, pulse, arterial tension, 
nausea and djspnea arc best illustrated 
graphically (figure 2) 

The termination of this cxtraordimriK 
prolonged congcstiie cardiac failure was un- 
usual a sudden occlusion of the left fcmoril 


artery caused gangrene of the left leg and 
such profound intoxication that the mjo- 
cardium failed rapidlj Just prior to this 
fatal accident the patient was in better con- 
dition than at any time pre\ioush for a 
year It is notable tliat throughout the pro- 
longed decompensation with edema the untie 
was essentially normal On ]ilarcli 9, 1931, 
tlie patient complained of sudden se\cre deep 
pain m both legs This gradualh became 
localized in the left leg and was not re- 
lieved bj hot or cold packs or moderate seda- 
tives On klarch 10 it became nccessaiy to 
administer l/6th gr of morphine sulphate , 
the left leg w-as hot, of a blotchj red, and 
very tender A cellulitis in the edematous 
tissue was suspected B\ eicning the pulse 
had risen to 110, the temperature to 101 4" 
F On March 11 the arterial tension had 
fallen to 125/70, the pulse was 120, tem- 
perature, 102®, the patient was scmicom- 
atose, \ery cj'anotic and tlie leg rc\calcd 
large blotchy areas of deep cjanosis ex- 
tending up to a sharp border at mid-thigh 
By evening of the next da\ these blotcln 
areas had formed huge watcr\ blebs which 
drained bloodj scrum profusch At 7 30 
PM on March 12 tlie patient was in deep 
coma and extremeh cyanotic, the pupils 
were large but rigid, respirations were 44 
per minute, temperature, 102® F , pulse, 110 
At 9 P M the respirations were 48 pulse 
114, arterial tension. 112/40, at 11 PM 
respirations were 50 and more labored 
pulse 120, arterial tension, 104/35, at 12 
midnight the tension had fallen to 9S/'2 
and to 88/26 at 1 A if when the pulse was 
approximatelj 140 and totallj irregular The 
patient died at 1 42 A M 
Nctrpf'sy OnI\ the essentia! ob«er%ations 
will be recorded The licart was \cr\ liry* 
and firm with most of the increase in <izt 
resulting from marked Iwp.rtropbj ot tl i 
left aentriclc The right hc'‘rl and t’ e 
mitral aahc« were noninl The aortic a ihr 
was markedh stenotic and the ci,‘ps dis- 
torted The aahe ring was mo-mp'tr 
Areas of calcification in the .ahc leaf ^ 
were quite c\tcnswc Tin. a‘^cf'din* p'"' 
tion and the arch of the aoria \ r-c « ” * 
and glistening wi’bo’ t «’cieci« ?'\c-<)c'’- 
onarj \c«-t1' up' a bcire tpc"~* 'r\c 
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moderate sclerotic lesions The pericardium 
was normal, as was the endocardium with 
the exception of the aortic valves 
The kidneys were of normal size, the cap- 
sules stripped readily and cut surfaces ap- 
peared normal The liver was hard, pale, 
and large Surfaces made by cutting ap- 
peared grayish, as though cooked The 
spleen also was engorged, somewhat enlarged, 
and firm In the left femoral artery a 
rather fresh thrombus occluded the lumen 
at about the upper third of the leg. 

Microscopic Findings, Throughout the 
tissues studied, marked and extensive arteri- 
olar changes were seen In the kidneys, 
heart and spleen, these were most marked 
There was extensive thickening of the 
media, hypertrophy of the spiral smooth 
muscle fibers and some fibrotic changes in 
the intima of the arterioles and pre-capil- 
lary arterioles Some medial thickening of 
the vasa \asori of the aortic adventitia was 
noted 

The renal parenchymal structures were es- 
sentially normal, both the tubules and glo- 
meruli failed to reveal any appreciable dam- 
age despite the very prolonged severe edema 
The hepatic cellular strands were widely 
separated by edema, intense fatty vacuoli- 
zation of the hepatic cells existed, especial- 
ly m the central portion of the lobules Hep- 
atic fatty degeneration is characteristic of 
prolonged anoxemia The Kupffer cells were 
more prominent than is usual The portal 
canals and biliary ducts i\cre essentially nor- 
mal 

The intimal and medial portions of the 
aortic wall were normal Arteriolar sclerotic 
chances were noted in the ^asa of the ad- 
\cntitia The clastic tissue Mas not dis- 
turbed, nor Mas the tunica clastica intima 
abnormal 

The heart muscle stained \ery' poorly Mith 
pho'^pholuiiRstic acid The fibers Merc some 
V Int shortened and thicker than usual The 
normal 'itnatione. hoMcicr. Mere not appre- 
ciahU altered The nuclei of the cardiac 
1 .f'cle vcrc {lit, a fcM pycnotic nuclei 
Merc noted O he usual spindle shaped ac- 
c^'.” il .tioiv o: v-ircophts.n about the nuclei 
* • re r t driT’on tr-*c<l No ciidences of 
i> * tl *■ - iofl 'mirTti>''> lesions Mere found 
!1 'n -.t aj 1 lorccr coronary ar- 


teries seen on section revealed markedly 
thickened and hypertrophied medial layers— 
the medial muscular hypertrophy of hyper- 
tensive disease 

The aortic valve revealed extensive heavy 
calcification, chiefly at the base of the valve 
The endothelium of the valve margin and 
sides was normally intact Calcification, 
partially stratified, appeared along the valvu- 
lar attachment , being densest along the 
center of the valve leaflet and in two bands 
below the subendothelial reticulum A vas 
vasori sectioned at the valve base revealed 
marked sclerotic narrowing with intimal pro- 
liferation Such findings are m agreement 
with previous observations’^ which indicate 
that such aortic valve calcification may be 
largely due to ischemia induced by im- 
paired vascular supply 

Comment 

The above brief resume of the 
course of this unusually prolonged in- 
stance of cardiac failure merely out- 
lines the sequence of events and does 
not touch upon the profound signifi- 
cance of a number of phenomena and 
the related therapeutic problems 

The comparative value of various 
therapeutic agents was demonstrable 
because of the opportunity for pro- 
longed observation Certain aspects of 
the complex problem of edema of cir- 
culatory origin are worthy of emphasis 
The behavior of the arterial tension, 
and particularly the pulse pressure, de- 
serves consideration The most un- 
usual termination by thrombosis of a 
peripheral arter)^ m an edematous ex- 
tremity warrants recording 

At the very onset of the cardiac de- 
compensation It was made clear that 
medication intended to reach and to 
affect the heart had to be administered 
m such a manner that delnery to the 
site of action was assured; medication 
was h\ intravenous injection Digitalis 
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Fig 3 Kidney, magnified 77 S diameters , hematoxylin and eosm stain The tubular 
and glomerular structures are essentially normal The medium sized artery shown on 
the right reveals extensive thickening of the media and some intimal proliferation 
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Fig S Liver, magnified 232 5 diameters , phosphotungstic acid, hematoxylin stain 
Fatty degeneration of the parenchymal hepatic cells Increase in size and depth of stain 
of the Kupffer cells of the sinusoids, notable in the center of the field 



1 ^ ^Ihc imr^rarduim pericardium and part of a coronary artcr>, magnified 7/5 

< 1.*. t'Tc. titinatn'cxlm and cosin stain 'Ihickenmg of the mcdi.tl and intimal coats of 
t’-c artrr*il vail i i* ibk 
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administered by mouth failed to have 
any effect upon the pulse rate early in 
the course of decompensation when 
there was extensive intra-abdominal 
edema and ascites and when the edema 
was increasing It must be realized 
that in the presence of extensive edema 
the alimentary absorption of digitalis, 
or any other drug is greatly interfered 
with The gastro-intestinal tract 

IS edematous, as are the other tissues, 
and apparently most of the drug is 
retained in the edematous tissue®’® 
Subcutaneous administration into ede- 
matous tissue IS similarly inade- 
quate^®’^^ It is necessar}' that digitalis, 
and similar acting principles actually 
be delivered to the heart,^® the site of 
action Digitalis, although strength- 
ening the force of cardiac systole, does 
not cause a rise in arterial tension^® 
The diastolic pressure is usually low- 
ered by the improved efficiency of the 
circulation, which produces increased 
renal secietory efficiency and greater 
elimination of toxic waste Improve- 
ment in the circulatory efficiency like- 
wise results in more effective cerebral 
circulation As the prime purpose of 
digitalis medication is to slow the 
pulse,^'* it should be administered in 
adequate dosage The danger of cumu- 
lative effects of digitalis has been ex- 
aggerated Most patients suffer far 
more from inadequate than from ex- 
cessive administration 
Toxic effects of overdosage of digi- 
talis are usually first manifest as nau- 
sea and vomiting , later diarrhea, ceph- 
alalgia and disturbances of vision®® 
may appear, with heart block occurring 
in instances of marked o^erdosage®® 
The nausea, vomiting and diarrhea 
have been attributed to reflex action 


from the heart, not to direct gastro-in- 
testinal irritation secondary’ 

toxic effects of squill or strophanthm 
are similar In the present instance 
of cardiac decompensation it uas re- 
peatedly observed that preparations of 
squill (“Scillaren,” Sandoz) created 
more nausea than did digitalis Stio- 
phanthin, likewise produced more nau- 
sea than digitalis For many months 
the patient either ^\as distressingly 
dyspneic because of relatively inade- 
quate digitalization or she was em- 
phatically nauseated Neither squill 
nor strophanthm preparations revealed 
any clinical advantages over digitalis 
throughout the course of the decom- 
pensation 

Because of the marked disadxantage 
of nausea induced by adequate digital- 
ization, during the last sexeral months 
of the cardiac decompensation, cora- 
mine, a relatively new synthetic car- 
diac and respiratory stimulant, was 
given a trial It w as found to be equal 
to digitalis in effectixeness in main- 
taining a slower pulse and caused no 
nausea or gastro-intestinal distress ®® 
Coramine x\as well tolerated and was 
efficient in controlling the sex ere and 
distressing dyspnea and orthopnea 
Coramine is s} ntheticallj produced , its 
cliemical composition is px ridme-beta- 
carbonic acid-diethx lamide "* There xxas 
no ex'idence of cunuilatixe effect, nor 
xx’as there any indication that tolerance 
to the drug w as being acquired 
Coramine is said not to depress the 
auriculo-x’entricular condticlix itx as 
does digitalis 

Not oiilx IS It subjcctixelx di<trc=s- 
ing for the patient to be semi-contmu- 
ously nauseated, but it is objeciixely 
most undesirable hecau=c nau’-ea *^o 
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greatly interferes with proper nutri- 
tion and caloric maintenance This 
was repeatedly demonstrated m the 
present instance whenever nausea 
and anorexia prevented the patient 
from taking an adequate diet, the car- 
diac insufficiency was augmented It has 
been emphasized by Smith, Gibson and 
Ross“^ that an adequate glucose in- 
take IS essential for recuperation of in- 
jured myocardial tissue For this 
reason alone it is most important not 
to aggravate the anorexia of the very 
sick patient As it is most illogical to 
anticipate active reparative rehabilita- 
tion of injured tissues under conditions 
of tissue undernutntion or inadequate 
oxygen supply, maintenance of an ade- 
quate hemoglobin content of the blood 
IS of similar significance 
The behavior of the pulse pressure 
during this piolonged period of car- 
diac inadequacy was most instructive 
It was noted (see figure 2) that when- 
ever the cardiac efficiency declined 
there occuned a marked depression of 
the diastolic tension with a correspond- 
ing increase in the pulse pressure 
These changes occurred frequently 
whenever exertion, excitement, trans- 
ient corjza or excessne fatigue fur- 
ther exhausted the myocardium as cm- 
denced bj greater rapidity of the pulse 
rate, greater djspnea and gams in 
weight due to increasing of the edema 
It has long been taught-'* and correctl), 
that diminution of the myocardial ef- 
ficiencj results in reduction of the sys- 
tolic tension and pulse pressure and 
that such reduction is of ominous prog- 
uonUc imjvirt ' ^'lie pulse pressure 
m.i\ 1)0 constd(.red a rough measure 
ot tliv strf»k( \nUimc''* which is ordi- 
narily re'hicod in cardiac e‘\h.iu-tion 


The pulse pressure usually falls in 
myocardial exhaustion with tachycar- 
dia but IS increased m thyrotoxic tachy- 
cardia®^ m proportion to the elevation 
of the basal metabolic rate, and the in- 
creased cardiac volume output How- 
ever when the aortic valve is incom- 
petent, the diastolic tension is lowered 
and the pulse pressure markedly in- 
creased In this patient aggravation 
of the cardiac inadequacy led to fur- 
ther left ventricular dilation and dila- 
tion of the aortic ring The fact that 
the aortic valve was calcified was un- 
known at the time these observations 
were made As pointed out by Chris- 
tian®® calcification of the aortic valves 
IS most frequently undetected clinical- 
ly wffien hypertension co-exists. Such 
aortic valvular calcification is more fre- 
quent m males, is very slowdy progres- 
sive and usually asymptomatic until 
cardiac decompensation occurs; exces- 
sive left ventricular enlargement is the 
rule as in the present instance. Of 22 
cases mentioned by Christian, in 19 
the Wassermann was negative; rheu- 
matic infection early in life, as in the 
piesent case, is the predominant eti- 
ology Characteristic of such lesions 
IS the asymptomatic course prior to the 
final and usually brief decompensa- 
tion ®= 

Although diminution in pulse pres- 
sure IS the usual rule during cardiac 
decompensation and should serve as a 
w’arning of impending disaster® the 
re\erse may occur because of dilation 
of the aortic ring and the creation of 
a state of aortic incompetence The 
unw'ary ma> be led astray i f this is not 
kept m mind The presence of mur- 
murs m the aortic area assist but do 
not make sharplj definite a diagnosis 
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of aortic regurgitation induced by di- 
lation during cardiac decompensation 
irregular murmurs all over the pre- 
cordium both systolic and diastolic in 
time, obscure their significance Re- 
duction in diastolic tension under these 
conditwns was of ominous prognostic 
import although the more usual phe- 
nomenon IS diminution of the systolic 
arterial tension without great change 
in the diastolic tension 

Evaluation of the prognosis in the 
present instance was based upon a 
number of important considerations, 
no one factor may be utilized as the sole 
cntenon for prognostication ^ Of im- 
portance are the following factors (1) 
history of previous decompensations, 

(2) the etiologic background of pro- 
longed extensive hypertensive disease, 

(3) the evidence of aortic insuf- 
ficiency, (4) the age of the patient, 
(S) the marked obesity for many 
years, and (6) the failure of the heart 
to respond adequately to energetic digi- 
talization Repeated attacks of cardiac 
failure reduce the cardiac reserve ivith 
each decompensation , some of the sur- 
plus or reserve is destroyed with each 
struggle for returned compensation 
and a smaller and smaller margin of 
safety remains As many as eight 
instances of cardiac decompensation 
m the same patient have been ob- 
served ® 

The etiologic background of pro- 
longed and extensive hypertensive dis- 
ease affected the prognosis adversely 
It may be stated as a dictum of clin- 
ical experience that m prolonged h>- 
pertensive arterial disease myocardial 
injury exists a pnon^'^ The mjo- 
cardium is embryonically, anatomicallj 
and functionally a specialized portion 


of the arterial media, (the site of in- 
jury and change in hypertensive dis- 
ease) and IS therefore open to the same 
sources of injury as initiate the orig- 
inal vascular disease In addition to 
this myocardial injury is the factor of 
fatigue, engendered through excessive 
and unremitting work in overcoming 
the high peripheral resistance IMyo- 
cardial nutrition is impaired by the 
malcirculation resultant from coronarj 
arterial disease , such ischemic asphyx- 
lal intoxication is a most significant 
factor The paroxysms of precordial 
pain in angina pectoris are apparently 
the result of cardiac anoxemia This 
anoxemia is enhanced by anemia In 
the present instance, therefore, it Mas 
amply justifiable to assume extensive 
myocardial injury independent of the 
valvular disease and myocarditis pos- 
sibly initiated by the frequent attacks 
of tonsillitis during the patient's later 
childhood The presence of the aortic 
diastolic murmur, CMdencmg an aortic 
regurgitation, further darkened the 
prognosis The age of the patient pre- 
cluded any of the phenomenal recuper- 
ative poM-^ers of youth and the obcsitj 
placed a greatlj increased burden upon 
the faltering mjocardium mIucIi failed 
to respond to the intensnc digitaliza- 
tion promptlj induced at the beginning 
of the present decompensation. It Mas 
primarily in this respect that this third 
and last attack of cardiac decompen- 
sation differed at the on«:ct from the 
second attack observed 18 month«: pre- 
viously This failure to respond could 
only indicate one thing that the mvo- 
cardium Mas noM mo-:! thoroughlv ex- 
hausted and had .almost no rcst-ic in 
fall Ixick upon 

Aside from the di-tre<^Mng dy«p 'ci 
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and orthopnea the severe edema or an- 
asarca was the most distressing clin- 
ical phenomenon Throughout the 
course of the terminal illness the edema 
was profound, most of the time the 
patient retained from sixty to eighty 
pounds of edema fluid A number of 
most significant considerations in this 
condition warrant discussion 

Edema may be defined as any undue 
accumulation of fluid m the tissues and 
tissue interstices For many years it 
was thought that such accumulation 
was due to the failure of the kidneys 
to adequately secrete water This is 
not the case, however The oliguria 
results from the failure of the renal 
tissues to receive free water for se- 
cretion as urine, the water being held 
by the tissues The correction of the 
earlier erroneous conception, has been 
due largely to the significant researches 
of J. Eoeb,®* Fischer,^® L Loeb,®° Aid- 
rich and McClure,®'^® Andrews" and 
man}*^ others To attempt any compre- 
hensive discussion of edema here is 
impossible For our clinical purposes, 
ho\\c\er, a number of salient concep- 
tions need emphasis The mechanism 
of the production of cardiac edema is 
probably -very similar to that of toxic 
or so-called renal edema; in both in- 
stances edema being due to tissue in- 
toMcation. alteration of the h}dration 
capacity of the tissue colloids and in- 
creased a\Kht} of the tissues for the 
accumulation .uul retention of \%atcr 
^^helht^ thc'^e changes lx: due to cir- 
culaior\ m.‘de(|u.ic\ as in congestue 
ht art failure, <>r to intoxication m re- 
nal rchtueU immaterial for 

our jirc'fu purfro-e 

I*.d* m** h iw c<mie to be con‘>idered a 
I’-oNctiN* nvt.luiit>-m, po^sibK an at- 


tempt on the part of the tissues to 
dilute and retain toxic noxa in relative- 
ly unimportant structures and thus 
spare the vital parenchymatous organs 
It IS notable that the earliest and great- 
est accumulations of edema fluid are 
m the skin, extremities and serous cav- 
ities, whereas absolutely essential struc- 
tures such as the heart, kidneys, brain 
and liver are involved to but a minor 
degree In part this may be due to 
the much greater expansibility of these 
sites of predilection, in part it may be 
considered teleologic evidence of the 
conception that edema is a protective 
mechanism Nephritic children become 
profoundly intoxicated and may devel- 
op uremic convulsions if edema is rig- 
idly repiessed by deprivation of ade- 
quate fluid intake Convincing evi- 
dence makes necessary a change in our 
original definition of edema in the clin- 
ical sense edema is any undue accu- 
mulation of fluid in the tissues or tis- 
sue interstices due to changes in the 
tissues, causing retention of fluid by 
them and associated zmth the accumu- 
lation of toxtc matte}' Edema fluid 
IS toxic The toxicity of the edema 
fluid was repeatedly and conspicuously 
demonstrated in the present instance 
of congestive heart failure It is in- 
conceivable that such extensive accu- 
mulations of fluid should persist for 
many months without being laden with 
toxic metabolic products 

Whene\cr diuresis was successfully, 
although temporarily, induced by any 
method the patient promptly became 
profoundly intoxicated' the pulse rate 
rose, dyspnea increased, anorexia, nau- 
sea and vomiting became more pro- 
nounced, cyanosis deepened and the pa- 
tient felt intoxicated as though by' an 
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infective process The more rapidly 
the edema fluid was shifted from the 
tissues into the arculation the more 
marked was the intoxication This 
was strikingly manifest during an at- 
tempt at edema reduction by Karrell 
management®® with severe restriction 
of fluid intake (200 cc milk four 
times a day and nothing else), under- 
taken by another physician This pro- 
cedure almost killed the patient, the 
severe restriction of fluids led to such 
a profound intoxication that the patient 
became comatose Only through the 
prompt introduction of fluids was dis- 
aster prevented at that time 
Thus the problem of the treatment 
of edema is not merely the problem of 
removing the water of the edema fluid, 
but consideration of the removal of the 
very toxic solutes is essential That 
these toxic solutes are a real menace is 
incontestable Meie transfer of the 
toxic fluid from the tissue spaces into 
the circulation is most detrimental , this 
places the noxa where great damage 
can be done to the essential parenchy- 
matous structures On one occasion, 
Nov 13, 1930, in the present instance, 
the patient lost 19 lbs m 16 hours by 
diuresis induced by intrai'^enous meta- 
phylhn this rapid liberation of fluid 
so profoundly intoxicated the patient 
that she became semi-comatose and the 
arterial tension rose to 240/130, caus- 
ing a transient hemiplegia and aphasia 
which persisted for 36 to 48 hours 
Such intoxication represents a det- 
riment which far outweighs the bene- 
fit of weight reduction through the loss 
of fluid It appears immaterial by 
what medication diuresis is induced, 
theobromine, tlieocalcm, metapln Ihn 
euphyllin, potassium salts, calcium glu- 


conate,^® calcium chloride and ammon- 
ium nitrate®®’^® were all used in con- 
nection with digitalis, scillaren or stro- 
phanthin Small doses of dessicated 
thyroid*® with coramine (no nausea) 
produced a more persistent and less 
intoxicating diuresis Hydrogogue ca- 
tharsis, as with elatenn, caused marked 
exhaustion and debility, the loss of 
fluid was but temporary 
It IS of essential importance in the 
treatment of edema that ever} tiling 
possible be done to assist in cardiac re- 
pair and rehabilitation for the primaiy 
factor in the causation of such edema 
IS the circulatory failure Retardation 
of the exhausting rapid pulse by digi- 
talis or related drugs is of the greatest 
importance Adequate nutrition, es- 
pecially with carbohydrates, is neces- 
sary Oxygen debt ma} be reduced 
by the use of an oxygen tent ; the dim- 
inution m cyanosis and anoxemia is 
often remarkable It is in the adicnt 
of these direct cardiac measures being 
inadequate in reduction of the edema 
that the other methods of attack must 
be utilized 

Remo\al of edema fluid b\ mechan- 
ical means permits of partial relief of 
the anasarca without liberation of the 
very toxic debris into the circulation. 
Should extensne accumulation of 
fluid occur in the serous caMtics. tins 
IS readily accomplished b\ paracente- 
sis or repeated thoracentesis In the 
present instance boncicr the edema 
\\as dependent, the patient lege were 
huge and of almost boardlikc liardnc'-s 
up'^to the mid-thigh It vas nnl\ oc- 
casionall} that eMdence of mtr.i-ab- 
dominal accumulation of fluin could 
elicited, the thorax and upper t:\trt m- 
ities nerc at no tunc cdimatnu^ Oi 
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two occasions incisions were made in 
the legs, on either side of the edema- 
tous ankles, with most gratifying drain- 
age after the first procedure After 
these incisions (about 10 c m long and 
3 cm deep into the subcutaneous tis- 
sue) had been made, the weight of the 
patient fell from 202 lbs to 172 lbs in 
three weeks, losing 20 lbs in the first 
five days This was the only occasion 
when such marked weight loss (edema 
loss) was not accompanied by the se- 
verest form of intoxication During 
and following this period the patient 
felt unusually well and energetically 
strong Gradually, however, because 
of the persistence of the circulatory in- 
adequacy, the extremities became more 
and more edematous again and a sec- 
ond attempt on Oct 14, 1930, to pro- 
duce free drainage resulted in a tempo- 
rary loss of approximately 10 lbs in 
10 days On this second occasion 
drainage was scant and slow , the 
edema had become more firmly “fixed” 
in the intoxicated tissues and was re- 
tained with great tenacity the tissue 
thirst®-*’**''^® had become more marked 
Such surgical intervention in extensive 
edema of the extremities, of course, 
docs not alter the hydration capacity 
of the tissue colloids so as to cause 
them to give up their bound ■v\ ater, nor 
does It m any ^\ay effect the etiolog- 
ically significant malcirculation, except 
inasmuch as there is reduction of the 
mechanical obstruction due to the 
edema Therefore the limitations of 
such mechanical drainage arc notable; 
no plucioiogic diuretic effect is to be 
anticpatcd However, the administra- 
tion of the xanthin diuretics greatU 
iTUTta^js the flow of scrum from the 
vontMi. and it is felt lint this is mo-t 


desirable The one great advantage of 
such a route of elimination for the 
edema fluid is that the toxic debris and 
“edema toxins” are nof thrown into 
the circulation; diuretic medication to 
the tissues liberates more of the fluid 
and thus the flow is enhanced 

Three important and often neglected 
clinical aspects of the problem of cir- 
culatory edema were repeatedly em- 
phasized during this long struggle* 
edema fluid is poisonous; edema fluid 
caused profound intoxication when 
thrown rapidly into the circulation; 
concentration of these toxins by water 
deprivation increases the intoxication 
to a dangerous degree and for this 
reason the patient should be protected 
by an adequate fluid intake during di- 
uresis and the subsidence of edema. 
Water itself is probably the safest di- 
uretic if used with judgement and dis- 
cretion If edema is considered a pro- 
tective mechanism, which we believe 
to be the case, the obj'ective of therapy 
should not be limited to removal of the 
water alone but should consider of pri- 
mary importance the removal, or the 
rendering innocuous, of the very toxic 
solutes in such fluid Very rapid di- 
uresis IS dangerous, particularly in in- 
stances of edema of long duration Di- 
lution of the fluid by liberal \vater in- 
take IS desirable 

It IS most important to realize that 
both clinically and pathologically there 
w’as no evidence of notable renal disease 
in the present case Frequent analyses 
of the urine revealed a few casts, 
some epithelial debris, from 10 to 30 
mg albumin *per hundred c c (sulpho- 
salicjlic acid method), no sugar or pus. 
AnatoniicalK at autopsy the renal tis- 
sue showed little or no parenchymatous 
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change both grossly and microscopical- 
ly The pathologic picture was that of 
long standing hypertensive arterial dis- 
ease with arteriolar sclerosis,® but no 
nephritis Secondary injury, attribu- 
table to the hypertensive disease, was 
primarily cardiac The unusual termi- 
nal accident of thrombosis of the fem- 
oral artery deserves a word of com- 
ment What IS most extraordinary is 
that arterial occlusion in an edematous 
extremity does not occur more often 
So far as our search has gone we have 
been unable to find any other reported 
instances of such termination in con- 
gestive cardiac failure The origin of 
the thrombosis was undoubtedly em- 
bolic, probably from the diseased aortic 
valve leaflets It is but a very remote 
possibility that the surgical wounds 
about the ankle had anything to do with 
the arterial occlusion they were clean 
and free from infection throughout 
the course and the occlusion occurred 
from above, not below Occlusion of 
the femoral artery does not necessarily 
result in gangrene of the extremity as 
normally the collateral circulation suf- 
fices to maintain adequate nutrition, 
in the present instance, however, the 


severe and prolonged edema markedly 
impeded the circulation and did not 
permit of sufficient oxygenation Al- 
though the original prognosis had never 
been good, such an accident must in- 
evitably mark the beginning of the end 

Summary 

In an unusually prolonged instance 
of congestive cardiac failure with ex- 
tensive edema a number of pertinent 
clinical phenomena have been studied 
and reported Clinical evaluation of a 
number of therapeutic agents is made 
The behavior of the arterial tension 
during decompensation is discussed 
and the bases for the evaluation of the 
prognosis considered Certain signifi- 
cant aspects of the clinical problem of 
edema in cardiac decompensation are 
emphasized Another instance of aor- 
tic stenosis with calcification of the 
aortic cusps, recently described bj 
Margolis and his associates* and Chri'?- 
tian®® as a distinct clinical entitj, is 
recorded Report is made of the un- 
usual feature of termination by occlu- 
sion of the femoral arter\ in an edema- 
tous extremity 
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Two Ways of Dealing with Unqualified 
Medical Sectarians 

cc rj^HERE are two ways of dealing with tlie problem constituted bj the 
X existence of unqualified medical sectarians One is the non-legal, and 
involves striking at the cultists by removing the causes which lead people to 
go to them The second involves the legal suppression of the sectarians The 
first approach, being the more fundamental, is in the long run the simpler and 
more effective The major factors responsible for the groiith of cults are 
credulity, ignorance and superstition on the part of the public It is olnioits 
that if the cults are to be eradicated, these failings must be remedied and 
people must leani more about the make-up and functioning of the human body 
Furthermore, it is only as people gain an intelligent understanding of the 
human body that they can be led to understand the necessiU for legal siippi cs- 
sion of unqualified healing practitioners To the extent that certain deficiencies 
in medical practice have contributed to the rise of present-da) sects, the remoial 
of those deficiencies will aid in the eradication of the sects 

"The second way of eliminating unqualified sectarians is through laws 
regulating the healing art At the present time in the United State'; the legisla- 
tive regulation of the healing art — regulation designed to protect the public 
from unqualified practitioners — is not accomplishing its acknowledged purpo‘:e 
All it does IS to maintain high standards for one group of practitioners Quite 
illogically, it also sanctions the existence, on a lower plane of qualifications, of 
many thousands of poorly trained practitioners jMamfestK if the imhlic is 
to be adequately protected, there must be a single minimum standard of quali- 
fications for all healing practitioners ” 

From The Healing Cults — A Study of Scefanar. Hedical Prart cc Jit 
E Ytenty Causes and Conti ol By Louis S Rhed, Ph D The Commutec 
the Costs of Medical Care, 910 Se\entcenth Street, X W , \Vashingt<m, i;)C 
(Abstract of Publication No 16 ) 
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1 0CALIZED disease of the mus- 
cular system of an acute or sub- 
acute nature, commonly desig- 
nated muscular rheumatism, fibrositis, 
myositis, or myalgia, is of very com- 
mon occurrence Pemberton^ has re- 
marked that It IS probably one of the 
most widespread and frequently oc- 
curring conditions to which human be- 
ings are subject, excepting mild infec- 
tions of the upper respiratory tract. 
Quite in contrast to the above state- 
ment IS the fact that inflammatory 
muscular diseases of a generalized na- 
ture, cither acute, subacute, or chronic, 
arc exceedingly rare In the acute and 
subacute group four tjpes are re- 
cognized primary suppurative myo- 
sitis which IS only occasionally gen- 
eralized, mjositis, a result of Tri- 
chmcUa spualis infestation, dermato- 
m\ositis, and pol\ myositis hemorrhag- 
ica which IS probablj a form of the 
latter cruulition In the chronic group 
thcic art three types the chronic form 
of (krniatoimositis ; nnositis ossificans 
pro"rf.'i\a; and primarj, mjositis 
fibrovi The latter condition, primarj 
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myositis fibrosa, is presumably the 
rarest of all types, there being only 
four typical cases reported in the lit- 
erature, with perhaps as many doubt- 
ful or atypical ones 

Resume of the Literature 

Jamcke^ in 1895 reported the first 
typical, authentic case of generalized 
myositis fibrosa Prior to this time 
Gies^* (1879) and Kreiss" (1886) each 
described a case of myositis fibrosa 
which, however, can hardly be regarded 
as typical since the extent of the in- 
volvement of the muscles was small, 
the lower limbs only being affected, 
but particularly because there was also 
involvement of the overlying skin 
Gow'ers® (1899) m a lecture on poly- 
myositis described an unusual case 
which has been designated as a case 
of myositis fibrosa in a recent review 
of the literature" In this case the 
intense pain at the onset of the ill- 
ness, the early appearance of foot drop, 
and the loss of deep reflexes leads us 
to belie\c that the condition was per- 
haps a peripheral neuritis of widc- 
‘'pread distribution w'lth secondary 
atrophic changes in the muscles Morc- 
o\CT. hi-^tological evidence to support 
the diagnosis of injo'^itis fibro-a F 
lacking The ca‘>e of Batten" (190'!) 
was ilu fir^t to be accoinp.micd h) a 
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detailed pathological study In 1923 
Burton, Cowan, and Miller® reviewed 
the literature and contributed an ad- 
ditional case Hoover® (1924) has 
briefly described a case which appears 
to be quite typical; however, it was 
not proved by lustological examination 
of tissue The same author reported 
a case of dermatomyositis (case 3) 
which IS somewhat atypical for that 
disease in that the characteristic skin 
changes were not present and which, to 
the present writers, seems to resemble 
myositis fibrosa Rosenstirn® in his 
extensive review of the published 
cases of myositis ossificans progressiva 
found two cases which he thought had 
been erroneously diagnosed and which 
had extensive fibrous changes in the 
muscles rather than ossification. The 
first of these (Lexer, 1895) was 
characterized by a generalized distribu- 
tion throughout the muscular system 
of fibrous nodules containing calcar- 
eous material The second case is that 
reported by Krause and Trappe^^ 
(1907), and was thought by Rosen- 
stirn to be a case of myositis fibrosa 
In this case, the multiple nodules, 
many of which had undergone soften- 
ing, and the extensive dianges present 
m the skin would cast considerable 
doubt as to the validity of Rosenstini’s 
correction Perhaps the most that can 
be said of both cases is that if they be- 
long to this group they are exceeding- 
ly atypical 

Etiologv” 

Little if ail} thing is known con- 
cerning the etiology of this rare dis- 
ease It seems rather likely that it i** 
related pathogcnelically to the local- 
ized myositides in that the hiNtolomcal 
picture of the muscle tissue in general- 


ized myositis fibrosa does not differ 
greatly from that in the later stages 
of fibrositis If so, the disease may be 
added to that already very large group 
designated as the rheumatoid or arth- 
ntic syndrome Batten* suggested the 
possibility of this condition being al- 
lied to myositis ossificans progressna 
largely because lus case exhibited mi- 
crodactylia of the large toes Several 
facts concerning the two diseases 
renders this relationship not impos- 
sible Ossification of muscle tissue in 
nearly all cases is preceded by a myo- 
sitis According to Rosenstirn,® the 
primary pathological change in nno- 
sitis ossificans is capillary hemorrhage, 
and Llewellyn and Jones*® ha\e shown 
that the early change m fibrositis is 
a dilation of the small blood \esscls 
and capillaries, w'lth not infrequently 
minute hemorrhages 

Casi* Report 

0 E, a negro bo\, 14 jears of age, a 
student by occupation, entered the John 
Sealj Hospital, January 3, 1929, coniphin- 
ing of stiffness of the entire bodj and pun 
in the chest 

faimlv History Mother and father Jmng 
and well, age 51 and 57, rcspcctiiLh 1 m\l 
brothers and six sisters all h\iiig and well, 
the oldest being 33, the jounge'st 10 icnrs 
of age Ncgatiic historv for cj.phth«, tu- 
berculosis, and cancer 

Past IIistor\ Born at full term, nornnl 
dclncrv, the eighth child He b'gm wall mg 
at the age of 2 lie wa« <onicwlnt 
m talking and alwa\« stuttered Indh .\t 
the age of 7 lie sfirtefl to 'cluwd and ‘fcr’r 1 
to make nornnl jirogress •’ttninmi: the fiub 
grade at the on'>ct ol In*' iIIm*''; Diirn ’ 
childhood he was uiiu'.ualK l,t dth\ 'u I •!. 
oiih d»<;ci'c which he kid bnd wi<. iir.‘h 
at the arc of from wh ch J n'~ '<• • 
unexcnliul recoicri \t tie U* 5 - 

hclpctl on the nrm rieiiMe toi c', ,i, 
cotton He wa^ -i wanin’ }>\ I b '• 

bti.ig a pentetK n rn d c’-i*.! r'n,' • 
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the stuttering, until the beginning of the 
present illness 

Picsent Illness About one year prior to 
entry into the hospital he noticed a dull ach- 
ing pain in the upper part of the chest This 
svmptom was present more or less con- 
tinuously and was not intensified by respira- 
tion He consulted a physician who gave 
him some medicine which caused the pain 
to disappear At about the same time his 
mother noticed that he was not as “pert” 
as usual and that he seemed to move rather 
slowly and deliberate!}* However, he con- 
tinued to go to school and to do odd jobs 
around the house A few weeks later he 
noticed a peculiar stiffness in his hands which 
made it difficult for him to perform the 
finer nlo^ements without clumsiness This 
stiffness slowly but progressively became 
worse Four or five weeks after the recog- 
nition of the stiffness of the hands he noticed 
a similar state of affairs beginning m his 
legs vhich seemed to largely involve the 
knees and which interfered to some extent 
with ^\alklng In September, seven months 
after the onset of his illness, he started to 
school as usual, but was unable to play with 
the other children as he had previously done 
because of clumsiness in walking and run- 
ning While doing calisthenics he noticed 
that he vas not able to bend over as far 
as tlie other children and that his back 
seemed to be stiff and rigid His appetite 
had remained good throughout his illness 
and as far as he could tell he had lost no 
weight There was no constipation, nocturia, 
or poUuna At no time during his illness 
Ind then been anj fc\cr or pain m his 
muscles or joints 


Plixuial Lraimnation The general aj 
pe''raiicc v as that of a dull, apathetic negt 
b'l} of .iboiil 15 }cars of age He stulterc 
bid!} when he attempted to speak Ileigh 
5 .and 9 inches, weight 117 pounds 
cdadil«..l ide.ll v eight, 140 pounds 
lie j.nif , "'.crc non-cvpr<3si\c No cci 
% '.-t *.>'**. ipith} was pre ent The sKm m 
r-ht* t, vi-ro i-dtn- the mo.-th was lighu 
* * t< ' ’ th t of ih** face hilt no ir 

-j-jj, coajii-'ctn c an 
' 1 tf .{ p riOM'h w<’-e pah 

' " “ I*.' t'-th tit go>I Co* 


dition The tonsils were present, moderate 
in size and innocent in appearance 

The chest was of the asthenic type Some 
deepening of the supra- and infra-clavicular 
fossae was noted There was very little 
movement of the chest wall during respira- 
tion, breathing being entirely abdominal in 
character Palpation and percussion re- 
sulted in negative findings On auscultation 
the breath sounds were puerile, no rales 
were heard and the transmission of the 
spoken voice was normal throughout 

The cardiac impulse was diffuse in the 
third, fourth and fifth interspaces to the left 
of the sternum No enlargement was made 
out by percussion The heart sounds were 
loud and distinct No murmurs were heard 
The pulmonic second sound was markedly 
accentuated The pulse rate was 88 and 
regular, the blood pressure, 116 mm Hg 
systolic, and 70 mm Hg diastolic There 
was no evidence of arteriosclerosis in the 
peripheral vessels. 

The abdomen was scaphoid The Incr 
and spleen were not palpable and there were 
no masses or areas of tenderness Rectal 
examination was negative The genitals 
were normally developed Both testicles 
were present in the scrotum The prostate 
w'as normal in size, shape, and consistency 

The skin over the entire body w'as ap* 
parentl} normal except over the wrists 
and hands, where it was shiny in appear- 
ance and seemed somewhat thinner than 
normal However, it was pliable and not 
bound dow’n to the underlying tissues. Tlie 
hair was normally distributed over the bod\. 

Practically all the muscles of the body, 
but some more than otliers, seemed to be 
indurated To the palpating hand they im- 
parted the sensation of being firmer and 
stiffer than normal, and not unlike a sand- 
bag The muscle volume was fairl} i\cll 
prcscn.*cd, a\ith the exception of the del- 
toid and pectoral muscles which showed 
considerable atroph}. None of the muscles 
were painful either on patp<ation or motc- 
nicnt. Thc} seemed to hn\c lost much ol 
their normal elasticity uith resulting limita- 
tion of mo\cmcnt All mmements of th<* 
face ind bpi vcrc util pcrfoniicd 'ih- 
n.a» cter mn clt, vtre invohcd to such an 
cxirnt tint vh'-fi the mouth was opentd a» 
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widely as possible the distance between the 
incisor teeth was only 3 cm The sterno- 
mastoid muscles were only slightly involved 
The arms could be abducted only to an 
angle of about 60° with the chest wall and 
at that point further abduction was pre- 
vented by tightening of the tendons of the 
pectoral and latissimus dorsi muscles (fig- 
ure la) Extension of tlie elbows was pos- 
sible only to an angle of about 160° be- 
cause of shortening of the biceps muscle 
(figure lb) Flexion of the elbow's was not 
interfered with Passive movements of the 
wTists were easily performed within a cer- 
tain range but were abruptly checked by a 
tightening of the flexor and extensor ten- 
dons The fingers were held in a semiflexed 
position and any attempt to extend them 
fully was thwarted almost immediately by 
tightening of the flexor tendons The mus- 
cles of the trunk and lower extremities were 
uniformly involved The knees could be 
flexed only to an angle of approximately 
100° due to shortening of the quadriceps 
femoris muscle (figure Ic) The strength 
of all involved muscles was definitely im- 
paired There w'as a verj feeble grip of 
either hand 

The gait was somewhat spastic All the 
cranial nerves were normal Fundus ex- 
amination was negative All deep and super- 
ficial reflexes w'ere present and equal There 
was no disturbance of sensation anywhere 
in the body nor w’as there any paralysis 

Laboratory B'iamviatwiis The urine was 
entirely negative There was a slight sec- 
ondary anemia present hemoglobin, 75 per 
cent (Sahli) , red blood cells, 4,050,000 per 
cu mm , white blood cells, 12,000 per cu 
mm, with cssentiallj a normal differential 
count The blood and spinal fluid Wasser- 
mann tests were negatnc Blood chcmistrj 
total non-protein nitrogen, 30 nig , urea 
nitrogen, 11 mg , uric acid, 5 7 mg , creati- 
nine, 1 3 mg , and sugar (fasting) 91 mg , 
per 100 c c of blood Spinal fluid examina- 
tion was entirely negatnc The basal meta- 
bolic rate was plus 14 The phcnolml- 
phonphthalem excretion was 55 per cent in 
two hours An electrocardiogram 'howed 
sinus rhjthm with low \oltngc in all lends 
with slurring of the Q-R-S complexes Ml 
T wa\c 5 were upright X-raj cxnmimtioi 


of the teeth, wTists, joints of the fingers, el- 
bows, sella turcica, and skull were entirely 
negative 

Coutse 111 the Hospital On admission the 
patient was afebrile but a week later he be- 
gan to show a slight atternoon rise m tem- 
perature, 99° to 99 6° F The pjrexia con- 
tinued and gradually increased m degree 
Two weeks later he complained of attacks 
of djspnea which were especially trouble- 
some at night and which were often ac- 
companied by' a dull aching pain over the 
precordium He began to lose weight, 2 to 
3 pounds a week On several examinations 
of the chest it was now noted tint moist 
rales were present in both apices After a 
stay in the hospital of about two months 
the elevation in temperature became a more 
or less constant feature, usually reaching 
101° F, in the afternoon A tachycardia 
was constantly present The physical signs 
in the chest became more pronounced and 
an X-ray studv revealed evidence of an 
infiltrative lesion in both apices, which was 
thought to be tuberculous m nature There 
was no cough or expectoration and as a 
result sputum could not !« obtained for ex- 
amination Weakness became a prominent 
symptom and cvcnluallv he was confine J 
to bed Dvspnca was evoked on the slight- 
est exertion His condition gradually be- 
came w orsc and death occurred three months 
after admission 

Autopsy Necropsv was performed five 
hours after death Rigor mortis was pres- 
ent On incising the pectoral and abdoniiinl 
muscles they appeared to be lighter in color 
than normal and to cut with incrcavni" re- 
sistance The heart weighed 2S0 gm The 
valves were normal with the exception oi 
the pulmonic leailcti which 'howtd slight 
fenestration The mvocardium was •'bii'v- 
mallv light m color Ihc left hii.c con- 
tained an area of ccn<oli<l ition n thr lowc" 
portion of the upper 1<>1)C and tic ovc-h.ti' 
pleura was do’teil with erevivii i 
measuring I to 2 mm n dn-ncte- < i 

of this rcgio i of the luiig rc caWl ii "h pic 
areas of ca'oation Tl i rieht Im,- wav -j» 
parcntly nornul Tin. Inh - '’c wi'- r 

larged and on s^cMoi *’o\f'l r'-’n:'-' 
grcvi«h areas lie meh vn d r *•*'' , c'c 

likewise rnlargiai an! • i sictr \ r"'v 
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ish jn color with their central portions semi- 
fluid in consistency and of a turbid, greenish 
color The liver and spleen were larger 
than normal, their respective weights being 
1860 and 230 gm There was one small 
area of caseous necrosis in the spleen No 
abnormal changes were noted in the kidneys, 
stomach, adrenals, pancreas, intestines, tes- 
ticles, and urinary bladder Permission was 
not granted for examination of the brain 
and spinal cord 

Miaoscoptc Pvtdmgs The consolidated 
area in the left lung and the lymph nodes 
of the hilus and mediastinum showed evi- 
dence of an acute tuberculous process in 
the form of miliary and conglomerate tu- 
bercles along with liquefaction necrosis, es- 
peciallv in the nodes The myocardium was 
abnormal in that there was a slight increase 
in the size of the fibers with a more 
granular cytoplasm There was also a 
slight increase in fibrous tissue and in this 
were found a few scattered mononuclear, 
inflammatory cells Parenchymatous degen- 


eration and hyperemia were noted in the 
kidneys 

The lustological examination of the 
vohmtmy muscles resulted in extreme- 
ly interesting findings Prior to death, 
specimens were obtained from the sol- 
eus and quadriceps femoris muscles 
At autopsy tissue was procured from 
the following muscles rectus abdom- 
inis, psoas, iliacus, pectorals, sartonus, 
diaphragm, intercostals, and deltoid 
On gross examination the muscles 
were distinctly lighter in color and had 
a somewhat greyish tint On palpation 
they were firmer than normal and on 
section cut with increased resistance 

Microscopically, degenerati\e, in- 
flammatory, and fibrous tissue changes 
were found (figures 2 and 3) The 
three types of change ^\ere present in 



Fir 2 Lonpmidiml 'cction oi tin. rtclii* ahvU'min-^ m ^clc N- 1< * /- ' ’ 
size of the indiiidinl fibers thur complete dc^tnictu.i m *om- arcs i J <- 
filtration with inflaninntor\ cell* 
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all muscles, varying, however, m de- 
gree In both longitudinal and cross 
sections the individual muscle fibers 
exhibited great variation in size, some 
of them appearing larger than normal, 
whereas others were reduced to as 
much as a fifth their normal diameter 
In many fibers, all striations had dis- 
appeared while in others the longitudi- 
nal striations only were present with 
loss of the transverse ones, and vice 
vosa Hyaline degeneration and hy- 


dropic infiltration were commonly 
noted Scattered throughout the mus- 
cle tissue were varying numbers of in- 
flammatory cells and in certain areas 
they formed definite collections In 
such areas the muscle tissue had un- 
dergone more or less complete degen- 
eration By far the larger number of 
these cells were of the lymphocytic 
group A small number of plasma 
cells weie present along with large en- 
dothelial cells and fibroblasts Only 
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an occasional polymorphonuclear cell 
was noted Variable amounts of new 
fibrous tissue were found in different 
muscles, and constituted approximately 
10 per cent of the muscle volume This 
change was most marked in the iliacus, 
quadriceps femons, rectus abdominis, 
and deltoid muscles None of the fib- 
rous tissue had reached the adult t)'pe 
Microscopic study of the peripheral 
nerves revealed no departure from the 
normal A more detailed description 
of the histopathology will be presented 
in a future communication 

The Clinical Picture 

A summary of the clinical findings 
m the reported cases is outlined in 
table 1 Age and sex apparently pla) 
no part as predisposing factors in the 
causation of this disease The youngest 
case occurred in an infant of 9 months, 
whereas the oldest was in a man of 
years Males and females appear 
to be equally affected Our case is 
the only one reported occurring in the 
negro race 

The onset of the disease is insidious 
but once begun seems to progress fairly 
rapidly, the process requiring only a 
few months to cause definite impair- 
ment of muscle function Batten’s' 
case requned 5 }ears to reach an ad- 
vanced stage, whereas Hoover’s® case 
was rendered an invalid in two jears 
In the case here reported the procc'^s 
de\ eloped more rapidly, producing m- 
^alldlsm 111 about 9 months PrcMOUs 
diseases or infections were m some in- 
stances incriminated as factors in the 
causation of the muscular condition 
The case of Burton, Cowan and Mil- 
ler® had had a p}ehtis prior to the 
onset of s\mptoms and 31*50 frequent 


sore throats In their case it is also 
interesting to note that there were ex- 
acerbations w’lth each pregnancy The 
questionable case reported b} Gies"* 
had a carbuncle on the back a jear 
previously Our case apparenth had 
a quiescent pulmonary tuberculosis at 
the time of admission 
The presenting symptom in prac- 
tically all of the cases was a feeling of 
stiffness m the extremities associated 
with inability to perform roluntari 
movements without clumsines's Thii 
symptom became progressneh worse 
as the disease advanced, ending e\ entu- 
ally m marked limitation or complete 
loss of contractility of the in\ol\ cd 
muscles Usuall}’ the first muscles to 
be affected are those of the extremities, 
most often the lower The condition 
then gradually spreads to e\cntualh 
imohe nearl> eiery muscle in the 
body The muscles of the face and 
bps ha\e apparcntl} escaped in ail 
cases that ha\e been thus far described 
Considering the pathological changes 
present in the muscle tissue, one would 
expect pain to be a proniiin.nl and 
conspicuous sNinptoni On the con- 
trar}, it was cnlireh absent in the 
niajorit) of the reported cases, atid in 
those m which it was present, it oc- 
curred carl) in the disease and was a 
minor complaint of short duration 
Janickc s* case had slight pain carb in 
the course of the disease In IIc>o\tr‘s' 
case and that rei>ortcd Iw Gics" il.i, 
muscles were saul to be sens.tne to 
pressure MeaKiRsv and of wt ;*bt 
were tbc outsi.'>ndnig lonsmutio il 
symptoms ITwcr wn*- nt * nu.itio c<' 
as occurring in atu of the ca-iv 

The cbaractcnstic fcil <>i It.v it.tR- 
ck'- on palpu’on i^ tlv o.jjt.*,-* ’ 
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diagnostic point The muscles fee! 
distinctly harder than normal and 
seem to be increased in consistency To 
the palpating hand they impart the 
sensation of being edematous without 
any extension of the process to the 
subcutaneous tissues , they may be de- 
scribed as doughy or boggy In the 
early stages of the disease the muscle 
volume is well preserved , in advanced 
stages there is a marked decrease in 
size and on palpation the muscles feel 
hard and boardlike With the de- 
crease m size of the muscles, resulting 
from contraction of scar tissue, there 
is an associated shortening which pro- 
duces marked limitation of movement, 
a condition which eventually renders 
the patient completely helpless 

Diagnosis 

Although positive diagnosis is pos- 
sible only after microscopic examina- 
tion of the muscles, their characteristic 
feel on palpation, the impairment of 
their function, the absence of pain, the 
lack of constitutional symptoms, and 
the chronic progressive nature of the 
condition constitute a clinical picture 
which can be confused uith few other 
diseases The absence of skin lesions 
readily differentiates myositis fibrosa 
from the chronic form of dermatomj- 
ositis The pnmary progressive im- 
opathies or muscular dystrophies offer 
little difficulty in the differential diag- 
nosis The familial manifestations, 
the tendeiicj to a sjmmctrical iiiiohe- 
raent of muscle gioups, and the marked 
atrophic, or in some instances the 
pseudohypertrophic, changes in the 
muscles are the outstanding points to 
be remembered In the ni> opalines 
weakness of the iniolied muscles i« 


the outstanding s}mptom, whereas in 
generalized myositis fibrosa stiffness of 
the muscles is the predominant func- 
tional deiangement 

CREATiNn jMctabolism 

A detailed stud} of the creatine 
metabolism having been reported in 
an earlier publication, “ only a brief 
summary of the essential findings will 
be attempted in this connection De- 
rangement of the creatine-crealmine 
metabolism, particularly as regards the 
abnormal excretion of creatine in the 
urine, is a w'ell-known manifestation 
of muscle disease In the present 
case the creatmuna w'as particularly 
marked, more than 40 per cent of the 
so-called "total creatine"’*' being ex- 
creted as creatine, even on a meat-fice 
diet For the critical c\aluation of this 
result tw'O complicating factors should 
be borne m mind, the age of the pa- 
tient and the co-existence of tubercu- 
losis As to the influence of age, there 
IS inadequate information conccnimg 
the creahne mctalxilism in carh ado- 
lescence. but such data as arc a\.u!ablc 
indicate that at the age of 1 1 and 15, 
creatiniiria is cither ab<5cnt or of rch- 
tnely small quantitalnc importance 
Of perhaps greater Mgnificancc i*; the 
influence of puhnonar\ tubcrculosi': 
On the one hand, there arc the careful 
obscr\ations of McClure’* which dem- 
onstrate that creatmuna is not th*”'- 
actcristic of this di'-ci'-c .-’iid on the 
other hand there i-' the vorl* of 
Thompeon’* which cmpha-iri' tbaj 
creatmuna i<? a^sociatid with pal- 
niotnr} tubcn.u)octs I* i*. pc. ban' 

•Thi': refe-'^ iJic !<■ i! t’c-c" ’ (<’ f" 
tine V <] c-iHi. 'M' c\}*r<'-5 l- i 
crcitmJJJc 
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judicious, therefore, to admit, for the 
present, the possibility that the age of 
the patient and the co-existing tubercu- 
losis were contributory factors, but at 
the same time, it is quite obvious that 
the high grade of creatmuna was due 
primarily to the disease of the muscu- 
lar s} stem 

Since the creatine-creatmme metabo- 
lism reflects the endogenous metabo- 
lism, moderate variations m protein 
intake exert little, if an)^ effect m the 
normal individual, the creatinine ex- 
cretion being maintained at a practically 
constant level In contrast to this is 
the pronounced effect which the addi- 
tion of meat to the diet produced in the 
case under consideration With an in- 
crease in protein metabolism of ap- 
proximately 70 per cent (from 10 gm 
of urinary nitrogen in 24 hours to 
1707 gm ), the “total creatinine” was 
raised from 1 28 gm to 2 25 gm , an 
increase of 1 27 gm , of which 0 99 
gm (78 per cent) was in the form of 
extra creatine 

Normal human voluntary muscle 
contains approximately 400 to 500 mg 
of creatine per 100 gm Apparently it 
!»• capable of "stoiing creatine above 
this le\el, as shown experimentally by 
Chamitm’*' and as is cMdcnced b\ the 
fact that if creatine is fed a consider- 
ai'le portion is retained The storage 
<ii crtatinc jirocccds until a point is 
re.'du'd when more and mf>re of the 
nv^t,'t<d cri.itinc is excreted in the 
trme Pn -nnnhU a level of satura- 
f * j'-t'- and .ifiir U is attained 
pr < tn'all) all oi th> inge'ied treatinc, 
< * ‘i ns tin nornrd mduidtril. is 
t x ; *I> dinuir'ttd in the urnc. It 
h ^ b' ffi* of i!' 

> fj t {wrnnen*- on 


himself, that when 10 gm of creatine 
hydrate are ingested daily, the amount 
of creatine eliminated, though small at 
first, increases daily, but just as soon 
as the feedings are discontinued, cre- 
atinuria promptly disappears The 
creatinine level of excretion, however, 
remains elevated for a considerable 
after-period, the extra creatinine ow- 
ing its origin to the metabolism of a 
part of the extra creatine stored in the 
muscle (see also Benedict,^^ Rose et 
It IS well known that this ca- 
pacity for the storage of creatine is di- 
minished in various muscle diseases, 
and therefore it was not surprising to 
find that this was true also in myo- 
sitis fibrosa Nevertheless, it was re- 
markable that there was almost com- 
plete inability to store the creatine for 
more than very short periods On the 
administration of 1 gm of cieatine 
hydrate (equivalent to 0 758 gm of 
creatine, in terms of creatinine), all 
was recovered within 24 hours, 92 1 
per cent as creatine and the remainder 
as creatinine On feeding 2 gm of 
creatine hydrate, 91 per cent was re- 
covered within 48 hours, and in a sub- 
sequent experiment, 96 5 per cent 
When 5 gm were fed, 91 73 per cent 
W’as recovered within 3 days The ob- 
vious explanation is that the muscles 
possessed low saturation levels, so low 
in fact that even the creatine arising 
from the endogenous metabolism could 
not be retained sufficiently long to per- 
mit Us normal metabolism to creati- 
nine 

AnaKms of \anous muscles, most 
o! which were obtained soon after 
death, «>ho\\ed that their creatine con- 
t« nt wa*' abnormally low’ m all in- 
’ t ipc( ' and as has been stated ebt‘- 
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where/® a definite relationship was 
demonstrable between the creatine con- 
tent and the degree of inflammation 
Thus, the soleus which showed least 
inflammation contained the largest 
amount of creatine (324 mg per 100 
gm ), whereas the iliacus which showed 
the greatest degree of inflammation, 
contained, next to the diaphragm and 
m)^ocardium, the least amount of cre- 
atine (160 mg) It is worth noting 
that the diaphragm and heart muscle 
likewise showed definite pathological 
changes (degeneration, inflammation, 
fibrosis). The former contained 159 
mg of creatine per 100 gm of tissue, 
as compared with normal values of 
357 to 364 mg obtained by one of us’® 
with the same method of analysis 
(Ochoa and Valdecasas®®) The myo- 
cardium also contained 159 mg of cre- 
atine per 100 gm Analysis of heart 
muscle in two cases of sudden acci- 
dental death yielded values of 265 and 
285 mg , respectively 
The inescapable conclusion is that 
in myositis fibrosa a definite relation 
exists between the degree of inflamma- 
tion and the amount of creatine which 
the muscle contains and which it is 
capable of storing For purposes of 
comparison, the composition of dis- 
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eased and normal muscle is summar- 
ized m Table II 

These results ha^e a double signifi- 
cance In the first place it is quite 
obvious that the creatine content of 
muscle in myositis fibrosa is much lon- 
er than normal, in the second place 
these closely approach the saturation 
level, whereas ^tlie data given for nor- 
mal muscle are perhaps 10 to 30 per 
cent below the saturation level 
The uric acid content of the blood 
was relatively high, a\ eraging 5 5 mg 
per 100 c c in a series of six aiial\ scs 
of the blood taken at difTercnt times 
during the course of the disease In 
part this ma} be attributed to the co- 
existing tuberculosis and m part to 
the somewhat exaggerated nuclear 
metabolism accompanying the dcstiuc- 
tne changes m the muscle 
From the standpoint of diagno*;!*, 
the marked creatmuria and the ex- 
tremely low tolerance for exogenous 
creatine are considered to be \aluable 
criteria, as is also the low creatine con- 
tent of the muscle 

Prognosis and Trhumlnt 

A consideration of the small numlnT 
of reported c.t'cs jii'stifics the conclu- 
sion that the outlook is not hopeful 


Tabu II 

The Creatine Content of Muscle XormaJJv anti in M^oMt^<: rih-o^n 
Muscle crc.^tlnc in nip per 100 gm ot frctli iKttK*' 
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The disease is progressive in nature 
Its duration is variable Batten’s^ case 
lived 5 years The one reported by 
Burton, Cowan, and Miller®’^^ is liv- 
ing at the present time Hoover’s® 
case lived only two years In the re- 
mainder of the cases the duration of 
life was not mentioned In the later 
stages of the disease the patient’s gen- 
eral health undergoes marked deter- 
ioration and death from some intercur- 
rent infection is probable 


Little can be said as regards therapy 
Drugs are of no value Massage has 
been very beneficial m one of the re- 
ported cases “ Careful search for foci 
of infection should be made and when 
found such should be eradicated if 
possible as this measure might have 
some influence on the course of the 
disease Massage, gymnastic exercises, 
and electrotherapy theoretically should 
be beneficial. 


REFERENCES 


^Rlmbcrtox, R Diseases of muscles, 
Blumcr’s Bedside Diagnosis, 1929, W 
B Saunders Co , Philadelphia, i, 624 
-JvxiCKF Mjositis intcrstitialis, Deutsch 
mod Wchnschr, 1895, xxi, 117 
®Gifs, T Cher Mjositis chronica, Deutsch 
Ztschr f Chir, 1878, xv, 161-168 
■*Krfiss Em Fall von prnnarer sclu\ieligcr 
Mjositis dcr Wadenmuskeln, Berl klin 
Wchnschr, 1886, xxiii, 877-881 
''Go\\ I Rs, W R A lecture on pol> mj ositis, 
Ent. Med Jr , 1899, i, 65 
^Blpton, Jag, Co\\an, J , and Miiifr, 
H GencraliFcd mjositis fibrosa, iMth 
the report of a case. Quart Jr Med, 
1*^23-24, xMi, 103-111 
B\tti\, F R Case of mjositis fibrosa, 
V'ltli pathological c\ammation, Trans 
Clin Soc. Bond, 1904, xxxmi, 12-22 
C F Diseases of Muscles, Tice’s 
Practice of ifcdicinc, 1924, W F Prior 
C), Hagerstown, Maraland m, 543 
' <,Ta J A contribution to the 
*^tn b of m\ositis ossificans progrcisisa. 
.‘s"i lOlP, K\ni, 485-a20 

’'i-it'd li Posi ',-Tlf s 
'’K*' \i p , n.d 'I f M rr a,r j-},, BtUrag 
"vv ''I'mi d'''" M\fj,itis ossific,ins 
J,- '♦'* I,- ^ ri.-tsc'i*" .o fl C,f\) d 

R 22'’)-2''»0 

’ ’a •, B J. 'nl JoMs A B Fi- 
?' PA." 0> N'c \u'l 

‘ H . s ff\ *», r: n. .ari 

'' a f* t ' ' f • d»/l 'r 11 
' < " • ’ , -a. ‘ r 't f* ' . 

' C " 'A :..7-32=. 


Proceedings XIII International Physiol 
Cong, Am Jr Physiol, 1929, xc, 288 

’'‘McCi.ure, C W The excretion of crea- 
tine, creatinine and uric acid in acute 
febrile conditions. Arch Int Med , 1918, 
xxii, 719-749 

^“Thompson, J T Creatmuria in tubercu- 
losis, Jr Lab and Clin Med, 1930, 
xvi, 5-11 

^“Chanutin, a , and SitvETTE, H. The in- 
fluence of fasting and creatine feeding 
upon the creatine content of the tissues 
and blood of the white rat, Jr Biol 
Chem , 1928, Ixxx, 589-608 
Chanutin, a Studies on the creatine 
and nitrogen content of the w'hole rat 
after the feeding of a variety of diets 
and after nephrectomy, Jr Biol Chcin , 
1930, K'xxix, 765-774 

^"BrvFnicT, S R , and OsTFRnFRG, E Stud- 
ies m creatine and creatinine metabo- 
lism. Jr Biol Chem , 1923, hi, 229-252 

I'^Rosr, W C , Eilis, R H, and IIir.Mivo, 
O C The transformation of creatine 
into creatinine b> the male and female 
human organism, Jr Biol Chem , 1928, 
IxNMi, 171-184 


, in iiuiiKiii iiiu' 

Clc, Jr B,o! Chem, 1931, xci, 147-14' 
='Orifo\, s, ,-.tid VauiicA'.as. J G. j 
micro method for the cstirnition ot to‘: 
C'cttimn.' in mii^clt. Jr Biol Chetn 
1 '29. !v,xv,. 251.337 

t '1*0 J ' G'n* '•.'iJjztfl {n)o.;itis fi!)-'! 
y .rt Jr M-1. 1031. 3//>.37( 



Roentgenologic Diagnosis of Early Pulmonary 

Tuberculosis 

By B R Kirkun, M D , F A C P , 

Rochester, Mtiinesofa 


T he value of roentgen rays in 
the early diagnosis of pulmonary 
tuberculosis has been a theme of 
controversy in the past, on the assump- 
tion that it was a rival of the clinical 
examination At present it is com- 
monly granted without question that 
the two methods are complementary, 
mutually helpful, mutually corrective, 
and almost indispensable to each other 
Accordingly, the practitioner of either 
may point out its advantages without 
seeming to boast, or admit its limita- 
tions without seeming to make reluc- 
tant concession 

With respect to the technic of roent- 
genologic examination of the lungs, it 
will be sufficient to say that roentgeno- 
scopic study is inadequate either to 
disclose or exclude the presence of 
small tuberculous lesions, and that 
roentgenography, Inch preferably 
should be stereoscopic and rapid, is 
essential for decisive results At The 
Mayo Clinic it has been found ad\aii- 
tageous to make the roentgenograms at 
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a distance of six feet, nith high milh- 
amperage and an exposure time of onl) 
a fraction of a second By thi<; means 
the blurring and obliterating effect of 
voluntary, respiratory or cardiac mot c- 
ment is precluded 
Obviously roentgen rays cannot rc- 
\eal evidences of tuberculosis until 
demonstrable diffeiences of densiit of 
the tissues have been produced b\ the 
infection Rarel), cases t\ith clinical 
manifestations suggests c of the dis- 
ease give no roentgenologic signs But 
the converse occurs far more often, 
and ver> many cases can be cited in 
which the affection ttas disclosed b\ 
roentgen cxaininalion nlicn thiiical 
symptoms and signs were t.igiie and 
trivial, or absent allogctbcr Samp- 
son and Bronn^ hate said tint in i 
surprisingly large number of ca‘-es 
definite changes charactcrnlic of tulH.r- 
culosis arc seen m the film long beferc 
definitely abnoimal plu'^ical cig.i« can 
lie detected '1 hc\ Int c itcd, fur- 
ther, that among 1 .V»7 cn:i<t(mi'.c 
cases at Trudeau Sanatonum, the 
physical signs in 32 {*cr i.tr/ 
either .nbsent nr so «hg!il tb n the dt 
nosts was established tuisreA, f i' 
large jiarl, from stii'K nf iJ,e ubn'- 
Webb" Ins *., 11 ( 1 , Mictii’tti. till? r 

gcnolngic cvam.mtio.i is •I.*' * » !. • t •< - 
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od available for detecting early pul- 
monary tuberculosis 

Eari^y Tuberculosis of Adults 

Almost all cases of incipient tubercu- 
losis of adults may be divided into two 
groups In the first group, which com- 
prises by far the greater number, the 
earliest significant manifestation is a 
relatively faint shadow in an upper 
lobe, more often that of the right 
lung (figuies la and b) As seen 
stereoscopically, the dense region is 
more or less conical , on the single film 
It appears to be fan-shaped Its base 
IS at the periphery of the lung, and is 
often directed toward the axilla, its 
apex points toward the hilum It lies 
obliquel} below the clavicle, usually m 
the first interspace, occasionally in the 
second, and its long axis corresponds 
to an external t^\lg of the ascending 
branch of the main bronchus On close 


inspection, the shadow is seen to be 
made up of a confused network of 
delicate lines enveloped in a filmy veil. 
Its appearance has been likened aptly 
to that of a web spun by caterpillars 
about an outer branch of a tiee 
In the second group, the lesions are 
likewise situated in the outer paren- 
chymatous portion of the subclavicular 
region but are moie or less spheiical 
in form (figure 2a) More often they 
are multiple, but they may be single 
When multiple they are grouped, but 
in such variable degrees of proximity 
to each other that they may plainly be 
discrete or apparently confluent Then 
size varies from a diameter of 1 or 2 
mm to several centimeters, and mul- 
tiple foci are likely to be diverse in 
size Their shadows are faint, al- 
though denser at the center than at 
the periphery, the latter being especial- 
ly hazy and indistinct 
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Common to both groups is an ac- 
centuation of the bronchovascular 
trunk leading from the affected re- 
gion to the hilum Occasionally the 
ribs on the affected side descend more 
steeply, and the intercostal spaces are 
narrowed, although these phenomena 
more often accompany advanced than 
early disease N’ot infrequently the 
unaffected lung appeals to be more 
brilliantly transradiant than normally 
Roentgenoscopically, respiratory ex- 
cursion of the diaphragm on the dis- 
eased side IS likely to be restricted, and 
the apex is often less bright than its 
fellow But restriction of diaphrag- 
matic movement occurs in many dis- 
eases other than tuberculosis, and 
apical darkening not only has other 
pathologic causes but is often de\oid 
of significance Lesions in the apical 
field above the clavicle are larely en- 


countered early in tuberculosis, uhen 
they are present the disease almost in- 
variably is uell ad\anced and then its 
manifestations below the claMcle are 
more conspicuous 

In the differential diagnosis four 
prime characteristics of early tubercu- 
losis are to be kept m mind naineh 
Its situation below the claMcle and in 
the outer parenchyma of an upper 
lobe, the roughly conical or spherical 
form of the lesions, the softness and 
lack of marginal definition of the 
shadows, and the accentuation of the 
tributary broncho\ascuIar stem Few 
of the simulants ha\e all these chaiac- 
teristics Among such simulants to be 
considered are bronchiecUisis. malig- 
nant metastasis, the latcial border of 
an az}gos lobe, shadows from extra- 
neous causes, accentuation of broncho- 
^ascular markings without correspond- 
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ing parenchymal shadows, localized 
simple pneumonitis, and small, healed, 
tuberculous lesions 

Bronchiectasis in an upper lobe is 
usually depicted as a mottled, irregu- 
larly triangular shadow with its apex 
toward the hilum However, bronchi- 
ectasis seldom affects upper bronchi, 
even in this event the lesion is essen- 
tially bronchial, and, although the cor- 
responding parenchymal alveoli may 
be atelectatic, the more striking shad- 
ows are central rather than peripheral 
A malignant metastatic nodule in the 
infraclavicular region may imitate an 
carl} conglomerate tubercle But met- 
astatic nodules are most often numer- 
ous when discovered, and are likely to 
he ^Mdcly scattered in several lobes 
Further, a metastatic nodule is likely 
to be more regularly spherical, denser, 
and more sharply defined than a tu- 
berculous nodule An azygos lobe in 
the supcnoi mesial portion of the right 
lunci IS not altogether rare (figure 2b) 
Its lateral border is repiesented by a 
cui\in£!f shadow resembling an inverted 
and eloiig.itcd comma Since an azy- 
lobe is somewhat unusual, this 
vlMdr)w ma\ be mistaken for an mdi- 
i.'tion of disease, and its situation may 
''Ui;u<-‘'i the thought of tuberculosis, 
but r es^uitial features of tubercu- 
l‘»'i'. ,irt beking During the process 
o{ rMt,jitiHn'ii:r.ij»h\. certain patients, 
; .'ill} wutntn are soinetinies per- 
tu.tv.l v.<.r a r,>pc. or other light 
'fj ‘h , ' M },(, {i produce a faint 
^ tin .'*pf(al region On 

tla cauM oi the 
D .it.. I treat, but i* i>. 

if**’ •rt . I,. » 

‘ *’> p *1' tit Cv' -.t 

J , “ , ; * r, t 


adults habitually arises from recru- 
descence of the primary infection ac- 
quired in childhood by retrograde ex- 
tension from the hilar nodes into the 
lymphatic channels, especially the up- 
per trunks, and thence into the paren- 
chyma of the lung, has been responsible 
for many wrong diagnoses This hy- 
pothesis was popularized by certain 
continental roentgenologists, and until 
a few years ago was widely accepted 
Intensification of the hilar shadow and 
of the principal vascular markings, to- 
gether with a socalled beaded or vari- 
cose appearance of the trunks, was 
deemed sufficient warrant for the diag- 
nosis of “peribronchial tuberculosis” 
In the course of time, however, it was 
learned that frank tuberculosis almost 
never developed in cases in winch such 
manifestations occurred, and that these 
appearances are often found in persons 
m robust health Then the phrase, 
“peribi onchial thickening” came into 
frequent use, but this expression is 
equivocal and so susceptible of erron- 
eous interpretation that it is falling 
into disfavor At all events, few’’ roent- 
genologists W'lll take responsibility foi 
even a tentative diagnosis of tubercu- 
losis unless the abnormal shadows ex- 
tend to the ])cripheral portion of the 
lung, w hei c shadow s of the vessels arc 
not normally Msible 
Betitnctcd, simple pneumonitis m an 
upper lobe, resulting from a cold or 
other ordinar} infection, is a higlih 
deceptne ''imulant of early tubercu- 
lo^iv i niorbid change ma} ajipear 
O'- a f.iintl} shadowed conical segment, 
profribb repr< -i nting ronge^tioii rliief- 
or a small mottled jiatch dtjuct- 
I ig li.irrowK' localized broncho]»nt‘ii- 
m I II,* In tithf r inr,tanc< the ''iiuation 
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and general character of the shadow, 
together with the intensification of the 
corresponding vascular marking, are 
identical with those of one or the other 
type of early tuberculous lesion, and 
the roentgenologist will be inclined 
consistently to make the latter diag- 
nosis, at least provisionally It is in 
such cases that the clinician can avert 
a wrong diagnosis by temporarily with- 
holding final judgment, observing the 
course of the disease, and sending the 
patient for reexamination later For- 
tunately, the acute, simple, pulmonary 
infections usuall)’’ attack lower lobes, 
and invasion restricted to an uppei 
lobe is rare, but it should be kept in 
mind when colds, pneumonia or influ- 
enza are prevalent 

Activity 

Inability of the roentgenologist to 
distinguish with precision between ar- 


rested and active lesions is an impor- 
tant source of error The majority of 
healed lesions are dense and sharjily 
delimited from the normal tissue (fig- 
ure 3a) , they are likeU to be accom- 
panied by calcified lymph nodes at the 
hilum or elsewhere, often the inter- 
lobar pleura, especially that of the right 
upper interlobar fissure, is Msibh 
thickened Conversely, most of the 
early active lesions cast thin shadows 
winch merge indefinably with those of 
the normal tissue, and they are seldom 
associated with calcified nodes or inter- 
lobar thickening ( figures 1, a and b and 
2a) But between the cases which are 
manifest!) actne and those which are 
plainly inactne, are many m which the 
degree of density and of marginal def- 
inition is hard to eialuatc, and decision 
depends too large!) on the personal 
equation of the examiner Sometimes, 











Fir In Healed tubcrcidmi- IcMon- ni ihc «pp. ' 1. ^ ^ 

tubercle 111 sc\cnth inicrcp ICC, podfiorK oi Rulin’ t-Iciif 

nodes nia\ be noted 


! 

-r 


440 


B. R. Kirklin 


also, the roentgenologic indexes of 
activity or inactivity are not reliable; 
an apparent perifocal haziness may be 
the result of movement; lesions re- 
mote from the film appear less dense 
and less clearly defined than they would 
if near the film , density and marginal 
definition vary with the quality of the 
rays For these reasons the roentgen- 
ologic opinion should always be subject 
to clinical leview As a single test of 
activity the roentgenologic examina- 
tion IS probably equal to any other; 
but no single test is a sufficient basis 
for such a momentous decision 
In ^ery rare instances tuberculosis 
of adults IS limited to a lower lobe or 
to the circumhilar region, and its mani- 
fc<?tations are identical with those often 
obser\ed in children Although the 
pathologic changes are obvious at an 
earl) stage, the loentgenologist can- 
not logically attribute them to tubercu- 
losis In fact, ^\hen abnormal shad- 
ows arc found only in a middle or low- 
er lobe, the presumption is strong that 
thc) arc not due to tuberculosis but to 
‘^oinc other disease As a rule, the 
appearance is suggcstne of restricted, 
•'imple bionchopneunionia, and is so 
interpreted The symptoms and phys- 
ical «.ign? arc also so contradictory or 
cnnfu‘«int' that usualh the proper diag- 
nosis 1 ^ made only after a period of ob- 
' r\ation 

1 LT'S t cLi o*r‘^ or Ciiiidrcv 

1 '‘r’) tnl^ rculo of children ha«; 
tint’'. ' j'iuh of difTcrence from that 
•' ’lit It is comm >:il) accepted that, 
’ " tinn pvfv.rtv F reached, \irtii- 
V I'htn tin pr« Ciiirts of 
* ^ ' h ■* « h en inut^ed with tin* 

' “ a id t'flioo's 


theory that the initial pulmonary le- 
sion arises m the parenchyma is gen- 
erally endorsed But wherever the 
portal of entry may have been, the 
mtrathoracic lymph nodes are by far 
the most common manifest site of reac- 
tion to this infection Subsequently any 
of several results may follow (1) 
healing or arrest, as occuis m the great 
majority of cases, (2) development 
of clinically important, primary, focal 
tuberculosis directly or indirectly from 
the parenchymatous or nodal focus, 
(3) development of miliary tubeicu- 
losis, and (4) development of an adult 
type of tuberculosis from new, secon- 
dary infection after subsidence of the 
primary infection 

Since primary tuberculous infection 
m children is the rule, roentgenologic 
confirmation of the fact, even if feas- 
ible, would be superfluous A few roent- 
genologists have interested themselves 
in the Ghon focus This is commonly 
small, situated in any lobe, whether up- 
per or loiver, and revealed as a various- 
ly shaped shadow m the parenchyma, 
but only after the lesion has passed its 
earlier stages (figuie 3, h) Such a 
shadow’^ IS likely to be found in the 
roentgenogram of any child’s chest, but 
identification of the shadow as that of 
a Ghon focus is necessarily uncertain 
A roentgenologic diagnosis of tuber- 
culous mediastinal h mphadenopathy 
is also insecure In roentgenograms of 
cliildren who have no clinical evidence 
of disease, the mediastinal sluidow is 
usually Wide, the l)mph nodes about 
the hilum on both *11405 arc frcrjUcnlH 
d» {acted, and the larger \,ascular inark- 
mg>. srtni to be accentuated If the 
subjfct Wert an adult the {»icturc would 
O'* alrtornial, but since it is usual in 
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childhood it must be rated as normal 
Often, especially in younger children, 
the adenopathy is more pronounced; 
the mediastinal shadow is vastly 
widened bilaterall}^ and its borders 
ma)'- be stiaight, convex, or pol>c)’cIic 
However, identical manifestations maj 
follow various infections of childhood, 
especially measles or whooping cough, 
and may persist for maii)'^ weeks In 
any case, therefore, the cause of the 
adenopathy is a pioblem to be solved 
by the clinician rather than the roent- 
genologist Even when the primary 
infection m children has given rise to 
early parenchymal disease of actual oi 
potential moment, difficulties m its 
roentgenologic recognition persist The 
lesion may appear in any of the lobes, 
but It has a predilection foi the cir- 
cumhilar region oi for the lower por- 
tion of the lobe invaded Its shadow 
IS of sufficient size and density to be 
obvious and may be somewhat fan- 
shaped, or irregular, or, if at the hilum. 
irregularly hemispherical Wherever 
It may be, it inclines to a central, rather 
than a definitely peniiheral situation 
The mediastinal shadow is ividened, 
perhaps lobulated, and the ladicular 
markings are emphasized On the 
whole, the picture is rather plaiiiK that 
of localized pneumonitis, but whethei 
simple or tuberculous can scaiceh be 
detei mined positively from the locnt- 
genologic appearance alone. If the ex- 
aminer attempts to carrj his interpre- 
tation farther he will be hkeh' to con- 
sider bronchopneumonia, tuberculosis, 
and lobar jineunionia, the order of 
choice larinig according to bis most 
impressne experience and the more 
striking featines of tlic case at h.ind 
Mways. if he is diil\ cautious, he will 


make liis diagnose conditional on clin- 
ical confirmation and will suggest the 
larious alternatnes The clinitian also 
IS often hampered by the indefinite oi 
eccentric plnsical signs and the dif- 
ficnlti of ohtainiiig satisf acton «pn- 
tum tests so that extended obsenn- 
tion may be lequired for final decision 

-Mili \rv TuBPRcri osis 

Inasmuch as diffuse hematogenous 
mihan tubeiculosis often arises from 
a small hidden pnlmonari i>r nodal 
focus oi from one which is icinote 
and imsuspetted. it is perhaps entitled 
m such (.ucnmstances, to inclusion 
among earl\ forms of the disease In 
the absence of definite know ledge of an 
antecedent focus an independent clin- 
ical diagnosis iv almost imjiossiblc. 
whereas locntgcn r.n\s usuallv will ic- 
\eal the condition and often idcntifv 
It positneh. During the earliest 
stages of pulmonar^i in\asion loentgcn 
rays may fail to disclose ain oiniencc 
of the disease, and death nia\ occur, 
especially of infants before am 
changes can I»c demonvir.'Ucd on the 
film Xolwithstaiiding smli c,\ccj»- 
lions, roentgen ra\s in the ma)ontN of 
cases gi\c a definite picture and orit 
which is jicrhajis the mosi charattf* 
istic of am \anet\ of tubtrculosts \t 
first, mere ^clh^1g of tht pulni<»inrv 
markings nia\ he seen, but sborth ilu* 
tubercles also ,irc visjiili, ns ,i muUiuidt 
of minute flttks distnlmud more or 
less o\cnl\ o\tr .ill pms oi bv.h lu)<’*‘. 
The rcsulunu pulmoturv sjjuJo.v Ir.s 
lietn described \.niiousl\ .is h *,»*,}’ i 
granular mottUd niavbk<! o- a ,} 
appt.iraiut lo me il '•t'.u- lo •< 

sciiibK 1 il.t , 1 } 4 s 
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vanes from exceedingly fine to mod- 
erately coarse (figure 4) 

Despite the almost pathognomonic 
evidence afforded by roentgen exam- 
ination, dependence on it should not be 
absolute Of diseases which may enter 
into the roentgenologic differential 
diagnosis the most common are malig- 
nant miliary metastasis and pneumono- 
coniosis, particularly that produced by 
organic dust Their chief marks of 
distinction are the following ^Iihary 
metastatic lesions, although small, aie 
\eiy diverse in si/e, commonly denser 
than miliai} tubeicles, and most nu- 


merous in the lower two-thirds of the 
lung Pneumonocomosis oidinarily 
spares the apexes and is most manifest 
about the hilum ; the individual lesions 
are likely to be larger, more irregular 
m size and shape, and denser than mili- 
ary tubercles Accordingly, the exam- 
iner usually can venture a specific di- 
agnosis, but prudence demands that it 
have clinical approval 

Comment 

I am aware that this appiaisal of the 
capabilities of the roentgen lays in the 
diagnosis of early pulmonary tubercu- 
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losis may seem unduly conservative to 
many who have implicit confidence m 
the roentgenologic examination, or may 
appear unduly liberal to the smaller 
number who are skeptical of the meth- 
od To the skeptics it may be pointed 
out again that without employment of 
roentgen rays as a routine, most of the 
truly early cases will escape recogni- 
tion Indeed, as a single rapid method 
for tlie definite revelation of the lesion, 
the determination of its probable na- 
ture, and even the estimation of its 
activity, I do believe that the roentgen- 
ologic examination is not surpassed by 
any other Nevertheless, I have dwelt 
on Its limitations because there is a 
prevalent tendency toward unquestion- 
ing reliance on laboratory tests Al- 
though this flattering faith has been a 


stimulus to roentgenologic progress, it 
has sometimes led tlie roentgenologist 
into incautious or unqualified interpre- 
tations It has been difficult to learn 
that the normal diest has a wide range 
of variations, and that not all ad\enti- 
tious shadows are significant of pres- 
ent disease Consequently the nonce, 
and sometimes even the expert, are in- 
clined to the diagnosis of tuberculosis 
when none exists ilany sound or 
nontuberculous persons have been sent 
to sanitariums on the basis of a roent- 
genologic opinion whicli the clinician 
tailed to verify In short, while the 
roentgen rays have brilliantly illum- 
inated the field, the clinician still is 
obliged to study all the landmaiks crit- 
ically before he assents to a diagnosi'; 
so grave as that of tubeiculosis 
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Medical Men Who Have Attained Fame in Other 

Fields of Endeavor 

in. Medical Humorists. IV. Medical Men as Inventors. 

V. Medical Men as Explorers 

By Ernest Weinfielp, B S , M D , Neiv Oi'lcans, La. 


III. AIedic.a.l Humorists 

S AAVEDRA Miguel de Cervan- 
tes (1547-1616) the greatest of 
Spanish writers, bent upon the 
allcMation of all the ills of mankind, 
Mas a doctor in very truth He earlv 
commenced Minting verses, and his 
pastoral, “Eilena’', attracted the atten- 
tion of Cardinal Acquaviva whom he 
accompanied to Italy as page In 1570 
Mhcn serMiig in the Avar against the 
Turk<; and .African corsairs, he lost the 
ii'^c of his left hand In 1583 he re- 
tired from service and recommenced 
hi*' literary work, publishing in 1584 
hi" pastoral ‘'Galatea”. He lived bj 
V tiling for the ‘'tage, to which he con- 
InhvUtd between twenty and thirt> 
plrv" oiiiv two of which have 
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survived In 1605 he produced the 
first part of Don Quixote and it 
had a hearty reception from the be- 
ginning among the populace, though 
not among the cultured classes Be- 
tween 1613 and lus death were pub- 
lished his twelve "Exemplary Tales”, 
"Journey to Parnassus” and eight new 
dramas The second part of “Don 
Quixote” was also completed during 
these years and it is the masterpiece 
through which his fame lives 

Francois Rabelais (1490-1553) was 
at first a monk, but having been pun- 
ished for some indecorous bchavioi, 
he quitted the Benedictine order, 
studied medicine at Montpellier, and 
later practiced as a physician In 1532 
he went to L}ons as hospital physician 
In 1536 Rfibelais obtained from the 
pope .ibsolution for the violation of his 
monastic vows and permission to prac- 
tice medicine and to hold benefices 
During most of 1546 and part of 1547 
he was phvsitian to the town of Met/ 
KabtlaH was the author of several 
hoofs hut the only one by which he is 
1 nov n IS tile romance called, “The 
l.ivi s, IhroH ]V(ds, and Saving" “f 

* •I'H^nntu.i and I’antegruel”, an < trav- 

• «. litre upon monk", prie"ls, pope" 
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and absurdity are blended with learn- 
ing, wit and humor Rabelais made 
one of the first Latin translations of 
the aphorisms of Hippocrates (Ly- 
ons, 1532) He was the first to lec- 
ture on medicine at Montpellier with 
the Greek text before him 
Tobias Smollet (1721-1771) was ed- 
ucated in Dumbarton and at Glasgow 
Universities where he studied medi- 
cine After some years of apprentice- 
ship with a surgeon, a Dr John Gor- 
don, he went to London His interest, 
however, was rather in literature than 
in surgery and in 1739 made an at- 
tempt, but was unsuccessful in hav- 
ing his tragedy “The Regicide” per- 
formed After some years’ service as 
surgeon’s mate on board the Cum- 
berland, he returned to England and 
again took up literature The first of 
his picaresque novels, “Roderick Ran- 
don”, appeared in 1748, and its suc- 
cess was immediate and great His 
second novel, “The Adventures of 
Peregrine Pickle” (1751), was even 
more successful He practiced as a 
phjsician at Bath, and in 1753 returned 
to London, ga^e himself up to litera- 
ture and wrote “Ferdinand Count 
Fathoms” He made a livch' but in- 
accurate "v ersion of “Don Quixote ’ 
(1755), published a “History of Eng- 
land” in four volumes (1757). and 
“Sir Lancelot Grca^es” (1760). a 
^^eak imitation of “Don Quixote 
After a tour of Itah Smollet published 
his “TraAels” In’ 1769 he produced 
hi*; coarse satire “The Histori and 
Ad\cnture of an Atom”, dealing \Mth 
politics in England during the pre\ iou<; 
fifteen jears In 1771 he vrote In*' 
masterpiece. “The Exjietlition of Hum- 
plirc} Clinker” 


Oliver Goldsmith* (1728-1774) 
went to Edinburgh to study medicine 
Here he remained eighteen months, 
during which time he acquired some 
slight knowledge of chemistry and 
natural history At the end of this 
period he w^ent to Leyden, where he 
studied for nearly a }ear, and after- 
ward he wandered over a large part 
of France, Germany, Switzerland and 
Italy He had no money to pay his 
expenses during his w'alking tour, but 
his kindliness and humor won him 
friends everywhere, and his skilliul 
playing of the flute gained him a 
scanty living While at Padua he took 
a medical degree He rctuincd to 
England in 1756 where he commenced 
practice as a ph}sician, in which he 
w'as unsuccessful He then entcicd 
the field of letters and his first work 
to attract attention was an “Inqtnr\ 
into the Present State of Polite Learn- 
ing m Europe” (1759) To this suc- 
ceeded, “The Citizen of the W nrld 
a “Life of Beau Nash” and a “lIis- 
torv of Engkind” Becoming ac- 
quainted VMth Di Tohnson m 1761. 
the latter introduced Goldsmith to the 
Literary Club In 1764 ajipc.irtd “'J'lu 
Traveler” which at once placed Gt>ld- 
snuth in the front i-niik of Lngli»h 
authois Two ve.ar*' af(cr\\ar<i ap- 
peared the “Vic.ir of Wakefield 1 ol- 
lowmg in rapid vuccc^-ion c'>iiu “ I'h' 
Good-Natured Man" (I7i>7) ‘ lii'-io: 
of Rome' (1768) and the 
poem "riie Dc'crtcd ^ ilbt,< ( 

In 1773, his jmmortnl conu h oi * 

Stoopc to CojKjutr or 'Ii-tale" f 
Night” took the pt.hl c In ?|*. 

V.M. Ro k ‘Ni f- r. ' - 
M D. \v' IM Nr., V I'A ■! 

— i 'h’.T I 
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other v\ orks are “Grecian History” 
(1774). “Retaliation” a serio-comic 
poem (1774), and “History of Ani- 
mated Nature” which he did not live 
to finish Washington Irving has writ- 
ten a remarkably sympathetic bi- 
ography of Goldsmith 

Charles Jones Lever (1806-72) 
graduated in arts at Trinity College, 
Dublin, in 1827, and in medicine in 
1831, taking his doctor’s degree a lit- 
tle later at Gottingen He then re- 
turned to Ireland to practice In 1834, 
he contributed his first paper to the 
newly - started “Dublin University 
Magazine” of which he became editor 
in 1842 The first chapter of “Harry 
IwOrrcquer” appeared in that magazine 
in 1837 Meanwhile he was attached 
as ph}sician to the Biitish legation at 
HrusseL. where he practiced for three 
gear's During his three jears editor- 
ship of the “Duhlin Universit}' ^laga- 
/ine” he resided near Dublin, and 
afterwards lued on the Continent, dc- 
\ftiing himself to fiction writing 
“Charles O’Malley”, “Tom Burke”, 
and “Jack Hinton” arc representatue 
novels and in a class b} themselves 
He also wrote “ \rthnr O’Lcarv” and 
“Riil.ind C’a-'hd" 

Ohvtr Wendell Holmes (1809-94) 
gi.idn.ited fi«*m llarv.ird in 1829, in 
ti!!. dpss whieh he hnn«elf made fam- 
oun m I ‘t« r viar- bv Ins vearlv poems 
It- rMinutn- .vfter studving law 
ft'r V tnnt, he turned to meduinc, at 
t'r ‘ V htth ‘-(non-m-- lie be- 
‘ d n»Ur('*fd, h>»\'«vi»-, .ind 
*’ ; ’• b*eh he '.iiidird 

’ ' ’ o ‘ -r,-. V, r» in •'* iMdu‘'ft*- 


p f 


1 1 vl . <*f '' I D- w,!'- 
1 - '.-I b ttif ! d i.va 


I 


hi !. ■ t<> j V, hU« 


yet in college, Holmes wTote numeious 
poems including “The Spectre Pig” 
and “The Height of the Ridiculous” 
Following his graduation from Har- 
\ard he wrote “Old Ironsides” In 
1839 he was given a position as lec- 
turer on anatomy and physiology in 
Dartmouth College and m 1847 gave 
up his practice entirely and became 
professor of anatomy at th,e Harvard 
Medical School, a position he filled un- 
til 1882. Various medical papers, some 
of winch were of great importance in 
the piofession, such as “On the Con- 
tagiousness of Puerperal Fever” 
(1843) and “Puerperal Fever as a 
Private Pestilence” (1855) came fiom 
Holmes’ pen from time to time, and 
his poems written to celebiate every 
special occasion in his beloved city of 
Boston made him locally famous as a 
wit It was not until the founding of 
the “Atlantic Monthly” in 1857, how- 
ever, that Holmes became widely 
famous He contributed his papers 
“The Autocrat of the Breakfast 
Table” whicli are up to the present 
day considered his masterpiece His 
first series was followed by “The Pro- 
fessor at the Breakfast Table” and lat- 
er by “The Poet at the Breakfast 
Tabic” He wrote three novels, “Flsic 
Venner, A Romance of Deslinj”, “The 
Guardian Angel” and “A ^fortal An- 
tipathv” .After a visit to Europe in 
1SJ^6 apjieatcd “Our Hundred D.iys in 


Iviirope” and when Hfdmcs was eightv', 
he w rote a final autocrat series uruk r 
the title of “Over tlie Teacups” 
.Amung IbiliiK..* be-i poems niav be 
ni'ntiojifd “1'he Chamberfd Nautilus”. 
"In- I -t-t and tin “Thf 

d. rtti' f In* Sbiv”. 
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IV Medical Men as Inventors 
Joseph Ignace Guillotine (1738- 
1814) went to Pans, where he prac- 
ticed medicine with such success as 
to win recognition as one of the fore- 
most physicians of the day When 
the Revolution broke out, he became 
one of its ardent supporters and sug- 
gested that a decapitating machine be 
used in inflicting the death penalty 
After the rise of Napoleon he re- 
sumed his practice in Pans iihere he 
was one of the earliest and most earn- 
est champions of vaccination 
Richard Jordan Gatling (1818- 
1903) graduated from the Ohio Medi- 
cal College m 1850 He assisted his 
father in perfecting a machine for 
sowing cotton seed and another for 
thinning out cotton plants In 1850 he 
invented a double acting hemp brake 
and in 1857 a steam plow His prin- 
cipal invention and the one by which 
he became famous was the revolving 
machine gun which bears his name 
(1861) In 1886 he invented a new 
gun metal of steel and aluminum 
Rufus Henry Gilbert (1832-85), 
after graduating at the College of 
Physicians and Surgeons in New' York 
City, began medical practice at Com- 
ing, N Y At the outbreak of the 
Civil War he became a surgeon in the 
Dur 3 'ea Zouaves (Fifth New York 
Infantrj') and lose to be medical di- 
rector and superintendent of the Cen- 
tral Railroad of New' Jersey Gilbert 
w'as appointed sujicrnilendent and med- 
ical director of the United State*: arm} 
hospitals Ow'ing to the failure of hic 
health during the war he abandoned 
his profe*:sion and engaged in the rail- 
road Inismcs*: making a «pecial stud} 
of the needs of rapid transit m New 


York The result was the erection 
(1878) of the Sixtli A^enue Eleiated 
Raihvay in that city. 

Alexander Graliam Bell (1847- 
1922) recened his medical education 
at the Universit}' College, London, 
and the London Unnersitv In Elgin 
he W'as for tw’o years resident master 
and teacher of elocution and music 
He W'as greatly interested in his 
father’s system of instruction of the 
deaf and dumb and in 1872 he became 
professor of vocal physiolog} m Bos- 
ton Universit}' Among his most im- 
portant inventions are the harmonic 
multiple telegraph (1874) the funda- 
mental method that underlies the elec- 
tric transmission of speech to am jiart 
of the world (1895), the magneto- 
electric speaking telephone (1875), 
the photoplione for transmitting speech 
and other sounds to a distance In 
means of a beam of light (1880) , an 
induction-balance with magneto-eke- 
tne telephone for painlc:*:!} locating 
bullets or other metallic masses lodged 
in the human bod^ (1881), the tcIi- 
phone probe to determine the position 
of bullets or other iiHlalliL m.nssi- 
lodged in the human l>od\ Cl 881 » 
the spectrophonc for determining ibr 
range of andibilit} of ditTennl «h 1»- 
stanccs m the spectrum (1.88n, nmn 
imention of the gr.aphoph'>i<t. . ntri- 
hcdial kites (190U, lomt imcitn, n 
a number of mijiroienuntc dt --miud v. 
promote 'leri.i! locnni<*Jiofi 

Carl Aiici M»n \\<l“bich ( ) 
.attended the l'^n\er•^lt^ of \ i< • r i >u ’ 
at Hudellierg 1 1880-821 hi l.'*^''' !’> 
discovcrotl two new tkitn 's "('■“■ ' 
dMiinim*’ .and "iKodin-uiM id 
\cntcd the inramk -cn't < 

known Iw l’i» ..’'•iv He • - 
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osmium incandescent electric lamp in 
1898, and in 1907 discovered another 
new element known as “lutecium” 

V Medical Men as Explorers 

David Livingstone (1813-73) was 
a graduate of the Faculty of Physicians 
and Surgeons of Glasgow Under the 
auspices of the London Missionary 
Society he went m 1840 as medical 
missionary to South Afiica He dis- 
covered the Victoria Falls of the Zam- 
bezi in 1855 From 1858 until his death, 
he prosecuted his labors as explorer 
and missionary in Africa 

Elisha Kent Kane (1820-57) ob- 
tained the degree of M D at the Uni- 
\crsity of Pennsyhama in 1842 He 
wa‘5 attached as surgeon to the Ameri- 
can mission to China and afterwards 
VI cited India, Egjpt, and Greece In 
1850 Kane joined the Gunnell Ex- 
jKdition, as medical and scientific mem- 
l)cr, in the unsuccecsful search for Sir 
Jolin Franklin His fame as an Arc- 
tic explorer rests on his second expedi- 
tion, in search of Franklin in 1853- 
^5 He sailed from New York in the 
bng '‘Ad\.mce'’ and reached lat 78° 


41' N , the point farthest north at- 
tained up to that time by a sailing ves- 
sel 

Hays, who accompanied Kane, was 
also a physician 

Sir Wilfred Thomason Grenfell 
(1865- ) graduated in medicine at 
London Hospital In 1889, under the 
auspices of the Royal National Mis- 
sion to Deep Sea Fishermen, he equip- 
ped a hospital ship to accompany the 
fishing fleets from the North Sea ports 
to Iceland. Three years later he went 
to Labrador and Newfoundland, where 
he established hospitals at many points 
along the coast He wrote many 
books, chief of which are “Off the 
Rocks” (1906) , “Down to the Sea’ 
(1910) , “Down North on the Lab- 
rador” (1911), “The Adventures of 
Life” (1912) 

Jean Baptiste Etienne Auguste 
Charcot (1867- ) was educated in 
Pans and after graduating in medicine, 
was attached to several important hos- 
pitals In 1903 he began a series of 
antarctic explorations m the region of 
the South Pole His published writ- 
ings arc “France at the South Pole” 
and “Around the South Pole”. 



Editorial 


THB COMPARATIVE COST OP 
MEDICAL JOURNALS 

Faced with yearly deficits in the 
portion of its budget devoted to the 
purchase of medical periodicals, the 
Library of the College of Physicians 
and Surgeons of Columbia University 
undertook an analytical study^ of the 
costs of the various medical journals 
purchased It was soon found that 
the deficits were due in large measure 
to the impossibility of accurately de- 
termining the cost of certain periodi- 
cals in advance While no such diffi- 
culty was encountered with the allow 
ances for American, British or French 
journals, the estimates for German 
periodicals were frequently inaccurate 
Many German medical publications are 
priced by the volume or by the part 
as issued , and in these da) s when there 
is such an urge to publish, the tempta- 
tion to multiply ^olumes is lery great 
It IS unfortunate that the German pub- 
lishers do not adopt the fixed annual 
subscription plan This \\ould make 
It possible to regulate production and 
curb extravagant charges Not only 
are se^eral \olumes crowded into one 
year but supplemental y \olumcs, Fcst- 
schnften, Beihefte, Abbandlungcn. etc , 
are added, all at further increase m 
cost The rank and file of American 

’Robvrt, Aurti) I., and SciiMTCNriRG, 
H\ns H The comparalnc cost of 
medical jounnlc, Bcu Mim I laaeKs 
-Xsioc, 1932, 111 xN, 140-15' 


medical readers must look to our li- 
branes for these journals, and the 
libraries are naturally \er)’’ desiroua 
that their files should be kept intact 
Present prices, how'cter, are forcing 
cancellation m man) instances, and 
with cancellations, other things being 
equal, prices must rise still higher for 
the cost of production is distiiinited 
over a smaller number of purchasers 
During the )ear 1930-1931 the cost of 
certain important German medical peri- 
odicals W'as as follow s Arcln\ f Der- 
matologic, $92 25 , Archn f Ps^ cln- 
atrie, $103 57, Deutsche ZcitRchrift 
f Chirurgie, $62 88 , Strahlentlicrapic, 
$7023, Virchow’’s Vrclin, $11198, 
and Zeitschrift f klmischc Mcdirni, 
$74 55 If domestic subscription lists 
have fallen so low that foreign sub- 
scribers must be asked to pa\ ^ucli 
prices as those just quoted, it is higii 
time that production costs were cut 
drasticall) Material nni«t lie con- 
densed and the number of page'- ami 
solumes reduced OtIicrwi'C the pn^- 
ent trend will pro^e to be cuicidal It 
would be a deplorable '^itintion if thc 
«:equence of triih great jonmah with 
many decades of ucefulne-': «ho«ld in 
interrupted Not all Gtrnnn nn.n’ic'il 
periodicals fall into the price ’“.n >, 
quoted but the a\cnig<. ainnnl c > < • 

88 of them rccciMd 1>\ the I ih*"n «>. 
the College of rin^icnnc a*’'’ 8u'- 
gcon^: w IS $16 ’ I, while iln ' 

annual co-t of 73 iti-.i'- of \ v> • r 
origin WT'S $7 
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The cost per page affords a method 
for the private subscriber as well as 
for the library to arrive at comparative 
costs of periodicals For a number of 
reasons this method is crude and in- 
accurate Differences in size of page, 
quality of paper, number and type of 
illustrations and in the extent to which 
the subscription list is relieved of the 
necessity of carrying the full cost of 
production by endowments, subsidies, 
or income from advertising are factors 
— and there are many others — ^which 
enter into the cost per page Since 
many of the operations in the produc- 
tion of a periodical arc constant re- 
gardle*^i of the number of copies is- 
sued. it follow's that the cost per page 
can be lowered, either by reduction in 
the suli«cnption price or by increase 
in the number of pages, as the list of 
subscribers grows It is not surpris- 
ing. thcicfore. that the Journal of the 
\mencnii Medical Association had a 
per page cfM 111 1930-1931 of but 0 16 
cents Returning to the national 
groups pie\iousl\ considered, the aver- 
,'gt (r)st }H*r page of 88 German medi- 
cal pf nodterds was found to be 188 
cent- wink 73 \mencan items had .in 


average cost per page of 0 58 cents 
It IS a source of satisfaction to find 
that the Annals of Internal Medi- 
cine was placed m the hands of its 
readers during that year at a cost of 
but 043 cents per page, well below 
the average of the American journals 
as a group Even then it is not the 
low'est priced journal in its field, al- 
though it might be found to be such 
if the unit cost were weighted in re- 
spect to number and quality of illustra- 
tions used The Annals will never 
be published foi profit In fact, it has 
required a subsidy from the general 
funds of the American College of 
Physicians in practically every year 
of Its existence With a growing sub- 
scription list, however, it should soon 
be not only self-sustaining but also in 
position to reduce the cost per page as 
well That the piicc of subscriptions 
to our American journals is based on 
an annual A'olume assures the purchas- 
ci a fixed limit to his obligtation and 
necessitates a fixed limit to the total 
output It w'ould be to the ultimate 
advantage of all medical libraries and 
of their patrons if the application of 
this sjstem were made worldwide 
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chronic nephritis and pneumonia No one 
of these cases was diagnosed as to the co- 
arctation during life With the condition 
home in mind, such findings as cardiac 
hypertrophy, widening of the aortic arch, 
evidences of arterial collateral circulation, 
retarded femoral pulse, and a systolic mur- 
mur over the major collateral trunks may 
make the diagnosis possible 

The Effect of Cabbage Peedtng on the Mor~ 
phology of the Thytotd of Rabbits By 
Isolde T Zeckwer, M D (Am Jr Path , 
1932, viii, 235-244 

Feeding winter cabbage in the early part 
of 1931 to 17 rabbits for periods up to 114 
days produced hyperplasia of the thyroid, 
but in only two instances were enlargements 
to more than twice the normal weight ob- 
tained The microscopic changes were more 
conspicuous than the gross enlargement The 
data obtained support tlie view of Webster, 
Marine and Cipra that there is an annual 
variation in the goiterogenic agent in cab- 
bage, as well as seasonal differences and 
differences in the susceptibility of indnidual 
rabbits 

Cabbage and Goiter in Catpathian Ruthe- 
nia A Contribution to Ethnic Pathology 
By Prof V Suk, M D , Ph D (Anthro- 
pologic, Prague, 1931, ix, 1-6 ) 

Goiter occurs cndcmicallv in man> parts 
of the Carpathian Highlands, and the worst 
goiter centers are found in those poor Mi- 
lages where, during the unfavorable months 
of the year, more than tw'O thirds of the 
population live to a great extent on cab- 
bage, with tlie addition of potatoes corn 
bread and oats How great a part cablngc, 
which IS utilized as boiled fanerhrant pla^s 
in the dictan is indicated bj the fact that 
a family of eight members maj pickle as 
much as 1100 pounds for their own U'c 
Examination of the children in this rccion 


showed a much higher incidence of goiter 
in the Milages using exccssne amounts of 
cabbage This difference fwas especially 
CMdent among girls Whereas 265 per cent 
of all the girls examined were without 
goiter, only 79 per cent of the girls in 
three villages using cxccssnc amounts of 
cabbage were free from thyroid enlarge- 
ment Of all the girls, 94 per cent showed 
marked thyroid enlargement For the three 
villages using much cabbage, the compar- 
able figure was 158 per cent 

Torultt Infection A Rcricrv and Riport of 
Two Cases By James W Watts, M D 
(Am Jr Path , 1932, vm, 167- 192 ) 

Since Stoddard and Cutler pointed out 
the necessity of bearing torula infection in 
mind in patients with increased intracrannl 
pressure without localizing signs chron- 
ic meningitis, or other obscure cerebral con- 
ditions, the number of cases rccognizcil ln« 
stcadih increased The first oi tlit two 
here reported was in a woman, 32 years o' 
age, in y\hom the infection was gcncrahrcd 
although the symptoms were almost entirely 
cerebral At autopsy a remarkable collec- 
tion of pathological changes yyas louiiil in 
the brain diffuse meningitis, gmnulomas in 
the meninges marked endarteritis and pro- 
hfcnation of adycntitial clcnunts oi tin. 
meningeal yessel«, an infarct in tin. poi'-, 
areas of softening in the ccrebt-lhiin and 
yarious diffuse dcgcncratiy c parenchyinatoiiv 
lesions The second patient yyas a yyoinan, 
48 years of ace, yibo'c cirK Cfinidaints 
yycrc beadacbe, yycakiiess and cokhn*' of 
the extremities mabiliti to sppak and dif- 
ficulty in swallowing \t aiitops% ntHiur«>»s 
cystic cayitirs irom 1 to 8 mm in uiti.’i f 
yytre louiid in the brain Tin- ca t 
lore corresponds to the eiilirlic ink' i" 
ksions as classifiifl to rrtia.an 11' *r t 
raton tract is probafih t? c i •‘•a? * , < it' 
m mo-t casts 
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A Tevl-hook of X-Ray Therapeutics Bj 
Rohfrt Knox, completed and edited by 
Walter M Lehtt of the X-ray Depart- 
ment of St Bartholomew’s Hospital, Lon- 
don, England 250 pages, 106 illustra- 
tions The Macmillan Companj', New 
York Citj, 1932 Price, $700 
'\t the time of his death Dr Knox was 
engaged in the preparation of a compre- 
hensive ^olumc dealing with e\ery branch 
of treatment bj means of physical agents 
nowc\cr, onh the sections concerning x- 
raj thcrapv were completed These consti- 
tute an authoritative treatise on this subject 
as well as a memento of the work to w'hich 
a great British radiologist dc\oted his en- 
ergies for so man} }cars Dr Levitt has 
\(r\ cfTicientl} brought the text-book up to 
dati, prescr\ing the spirit of Dr Knox’s 
opinions on dosage and treatment, and keep- 
ing the balance between the claims of the 
more coiivcr\atnc therapists and the intcn- 
'•i\«. methods of what might be called the 
rii-wer scluiol Eight of the twent} chapters 
ir« cntirel} the work of Dr Lc\itt The 
•■utijiets (liscusccd arc as follows the effect 
of \-r.i\ on tissues, the* plusics of x-rae 
tbirajw . •‘-ra} measurements and dosage 
tc' ii«< oi filt'rs ui x-ra\ thcrap}, with a 
tbHrijitinn OI tlic tubes and earious t}pcs 
oi If, h tenv’on geiieritor'*, the iirineiplt". on 
vi.i'h x-rae tiehnnji'e is bi«(d About half 
>s ti'i t* '■l Is de%otid to these subjects. 
,,tV t'ei' n'ui”'ler is gi\tn o\er to a dis- 
' ’ 'll it ^ eario’is dis'Ts»s m which the 

r s 1 ft fie a* a tlunp-atic tiv isiirc 
r tb ' ril th* '■admlogist 
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detail The arrangement of the book is> 
thoroughly logical, and the later chapters 
show a definite development from the phjsi- 
cal and biological groundwork supplied in 
previous ones The arrangement is excel- 
lent due to the careful outline and presenta- 
tion of subject matter by organs and systems. 
A well chosen reference bibliography in- 
cludes many classical articles w'hich arc of 
real value to the therapeutic radiologist The 
book can be highly recommended as an 
excellent text for those who wish to learn 
some of the fundamental principles of x-raj 
therapy from a master H W J 

Cytology and Cellular Pathology of the 
Nervous Sy^tciiu. [By twenty- six con- 
tributors ] Edited by Wilder Pi nEield, 
Professor of Neurology and Ncurosur- 
gcr}, McGill University, Montreal In 
three \olumes xiv-f 1267 pages; 886 il- 
lustrations (15 m color) Paul B Hoeber, 
Inc, New York Citj, 1932 Price, three 
■volumes, $3000 

This beautifully printed w'ork, in three 
volumes of convenient size, is uniform in 
style with Special Pathology, edited by L 
V Cowdrv, and with McClung’s Handbook 
of Microscopical Technique It is, in fact, 
a group of monographs b} 26 internationally- 
known specialists in the fields of ncurocy- 
tology and ncuropatholog} The first two 
volumes de.il w ilh the more fundamental 
consider.itions of norni.il and intliologieal 
cvtologv of the ncrv'ous svsteni, while tb'- 
ihird volume considers neoplasms, malformii- 
tioos and hematogenous reactions This v orb 
'bo.ild b.* found in rverv m»dlc.il rtfirvnct 
libr trv In «.tjch, and m the hands of tht 
*P I'lb't .Hid (dv.iiici'd studtnt it will fimi 


I 

t 

11 ,» 

•’v-, 1 -. r«o')rrii7*d m th 

t f t 

It 1 

ts' ; a 

f nplf K. tr<*i{i ' of *f ' 

• ,1 

V «>f 

th t'f 

.'vf h' pith 

1 

* * 

t t ‘ 

V \r< ,i 

• f{(t' 1 f < nti'r 1 I**’' 

j— r 

r j*f 

p' * 1 1 

► * 6* 

-ti'!' ,n t<«rt '»! fh< I'r ' 


College News Notes 


453 


eral discussion and not under separate head- 
ings Thus the reader may search the in- 
dex in vain for the names of certain familiar 
diseases Perhaps subsequent volumes may 
be added to the present series to fill in these 
gaps, which are in part due to the incom- 
plete state of our knowledge 

An ErpciwientaJ and Chmcal Studv of 
Pain vt the Pleuia, Pericardium and Peri- 
toneum By Joseph A Capps, M D , 
F A C P , Professor of Clinical Medicine, 
Universitj of Chicago, with the collabo- 
ration of George H Coeeman, M D , 
F A C P , Assistant Professor of Medi- 
cine, Rush Medical College Foreword 
by Anton J Carlson, M D , Ph D , 
Chairman of the Department of Phjsi- 
ology, University of Chicago \iv -}- 99 
pages, 33 illustrations The Macmillan 
Company, New York Citv, 1932 Price 
$3 00 

This book IS the result of the wise appli- 
cation of the experimental method of sci- 
entific medicine to the daily practice of the 
art ^^'hen opportunity was offered bj 
openings into the great bodj caMties, a 
silver wire passed through a hollow trocliar 
was used to explore the pleural covering of 
lungs, chest wall and diaphragm, noting the 
presence or absence of pain and, when pres- 
ent, the exact location and character of the 
pain experienced By a similar procedure 
the pericardial sac was explored when tap- 
ping for effusion, and likewise the peri- 


toneum The results of twentj j ears’ ap- 
plication of this method are recorded in this 
small book It thus becomes a unique con- 
tribution to the stud> of the significance oi 
the localization of pain and of referred 
pain It is compactl} presented, simpli writ- 
ten, and adequate].! illustrated It should 
be read bj all concerned witli the diagno^ia 
of disease of the chest and abdomen 

Clio \tcdica VII Medicine Aimnn the 
American Indians B\ Eric Stone M D , 
XV -f 139 pages 17 illustrations Paul B 
Hoeber, Inc, New York Cit!, 1932 Price, 
$100 

To American • readers the sc! ciitli liook 
m the Clio Medica senes will pro\c ot un- 
usual interest The comenient size ot thc«c 
low-priced medical historical monographs 
has alread> been coniincnled upon in thi'> 
section of the Annal*; The present sol- 
ume deals with the niedicTl thconc> ami 
practices of the American Iiidnii The 
matcrnl is presented in a higlih interesting 
manner and the reading ot this small vol- 
ume will, for man! correct crroiitous idea' 
about the intimate lite ot the Indian prior to 
the coming oi the white man Moreover 
Indian Medicine had its own important et- 
fect upon the nicdicme of the pioneer white' 
Much of our medical lolklorc has an Indian 
background, and the Indian i' 'aid to hair 
added 59 drugs to our modern pharma- 
copeia This book IS a good coat-pixkct 
companion for a short radwi! jo.iriu! 
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Acknowledgment is made of the following 
gifts to the College Librarj of publications 
bv members 

Dr H Sheridan Bakctcl (Fellow ) Jer'ev 
Cit!, N J— 1 reprint. 

Dr I D Broiifiii (Fellow), Denver. Colo 
— I reprint. 

Dr John r Grciwc (Fellow) Cmciiiiiati. 
Ohio — 1 reprint. 

Dr Philip B Mat? (Fellow ), Wa'hingto i 
DC — 1 reprint. 

Dr Leon L Solomon (A«ociate), Lom*- 
V illc Kv —5 reprints 


Dr Fde.ar T Ki'cr li 'ha <- 

poll' Ii.d — I r» print 
Dr Carl ^ \ i-clnr (rd!”!^ I'n.'i'M- 

phia Pa —1 rcp’-ii t 

Dr Himaii I ("»''M‘4t('i ( ’!“'^" )*' ’ 
Cm.doii V J— J rij- 
Dr Nmi aa < \" i *' ' 

^4.rl V’i ~1 II,' 

Dr J< h) ID ' 1 Pia-' ( I f-i I > i' 
Mui.t- li! , \a« : 'f o t • ’ * 

I tilt «'i •! I \ it * al I ' I ' 
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At the recent annual meeting of the Medi- 
cal Society of the State of North Carolina, 
at Winston-Salem, the following Fellows 
of the American College of Physicians gave 
papers as indicated 

Dr Paul H Ringer, Asheville — “Modern 
Trends in the Management of Tubercu- 
losis” , 

Dr S M Bittinger, Sanatorium — “A 
Brief Discussion, with Presentation of 
Several T}'’pes of Disease of the Lym- 
phatic Glands Observed at the State 
Sanatorium” , 

Dr S D Craig, Winston-Salem — 
“Iodized Salt, its Common Usage and 
and Results”, 

Dr I H Manning, Chapel Hill — “The 
Contributions of Biological Chemistry 
to Clinical Medicine”, 

Dr W T Ramey, Fajcttcville — “Hypo- 
thj roidism” , 

Dr L B McBrajer, Southern Pines — 
“Tuberculosis in Early Adult Life and 
Its Prc\ciition”, 

Dr DaMd T. Smith, Durham — “The Re- 
lation of Diet to Disease” 

Dr O H Pcrr> Pepper (Fellow), Phila- 
delphia, Pa, was a guest speaker at this 
meeting 

Dr M L Stc\cns (Fellow), Asheville, 
ro.nplctcd his term as Prc^irlcnt of the Medi- 
cal Socittj of the State of North Carolina 
•■t It*- recent mctting 

Dr Lane H Manning f Fellow), Dean 
oi the Medical Department of the Unnersiij 
o, North Carolina, Chapel Hill, wac clcctcel 
*hi-d .t-r.hct and will assume the ofTicc 
I’ri id' ni n th< laxt annual me«ting 


D' Jam s n Biillitt (Hllov), Professor 
>' P ’ , ( "1 {5 < Uni>fr«.i}\ of North 

\ ' ;* ' ” d Pr.-id.nt ot tiK North 

* .'■>> t \r ,, 'frd-ctri'* at It-, thirts- 

*'* ' ' at V'd. rf,r.-t Cnll'i't 


, I ' J" O. 

' t ► ' - ’ , .1 1 , . f 1 


lyn, was recently appointed Pediatrician to 
the Mary Immaculate Hospital, Jamaica, 
New York 


Dr E Henry Jones (Fellow), Youngs- 
town, Ohio, after pursuing postgraduate 
study in Dermatology and Syphilology, has 
abandoned his work in Internal Medicine 
and become Attending Dermatologist and 
Syphilologist to the Youngstowm Hospital 

Dr S Calvin Smith (Fellow'), Phila- 
delphia, Pa , spoke on “The Clinical Signifi- 
cance of the Irregular Pulse” at a joint 
meeting of the Columbia, Lycoming and 
Montour Counties Medical Societies held 
at Bloomsburg (Pa ) Hospital, June 3 


Dr Samuel M Fcinberg (Fellow'), Chi- 
cago, 111 , addressed the Carroll Countj 
Medical Society at Savanna, III , June 17, 
on “Respiratory Allergy” 


Dr Curran Pope (Associate), Louisville, 
Ky, delivered an address before the Louis- 
ville Society of Medicine on June 2, his 
topic being “Personal Observation and Stu- 
dies of Pyretotherapj ” 


Dr Louis F Bishop (Fellow) and Dr. 
Louis F Bishop, Jr (Fellow'), both of New' 
York Citj, addressed the American Thera- 
peutic Society at its Baltimore meeting m 
May on "A Studj of Vertigo or Sjneope 
in Association with Cardio\asciilar Disease”, 
with lantern slide dcmouslration of eases 


Dr A W F Westhoft (Fellow), Rich 
moiid Hill, NY, was rcceiitK appointed 
Consultant to the Staff of the St Ccciha 
Wornin’s Hospital, HrookUn 


Dr \\' McKmi Marriott (Fellow), Dean 
ai.fl Prnfe .^or of Pcdntrics, W'a'fiingloii 
I’niM- itv School of ^fcdicine. St I ouii, 
Irt'^ ’■ri'f {j»f fj the \iMtinr lecttire‘.hi{> at th 
I t.nirMlj of C'lHforni'i Midicil School for 
l'>12 D 


D- ^ j dij.j. n * it'iw I. Si” 

{ r ' 1 rr ^ }p.i ft' if!' v*' oil*’" 
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Dr Oval N Bryan (Fellow), Nashville, 
Tenn , was elected President of the Middle 
Tennessee Medical Association at its meet- 
ing in May 


Dr Lewellys F Barker (Fellow), Balti- 
more, Md , delivered tlie Commencement 
Address, May 31, at the University of Texas 
School of Medicine Commencement Dav 
marked the dedication at the University of 
Texas School of Medicine of its three 
new buildings, including a medical labora- 
tory, the John Sealy Hospital Outpatient 
Building and the Rebecca Sealy Residence 
for Nurses 

The total cost of the three buildings was 
approximately $2,500,000 The laboratory 
building contains laboratories for histology, 
embryology, pathology, anatomy and experi- 
mental surgery, in addition to a musum of 
surgical pathology, a museum of general 
pathology, a library and two large lecture 
halls The John Sealy Hospital Outpatient 
Building contains the administrative offices, 
x-ray department, surgical department, labo- 
ratories for basal metabolism and electro- 
cardiography and clinics for ophthalmology, 
otolaryngology, obstetrics and gynecologj , 
also laboratories, amphitheaters, nortuarj 
room, animal houses, etc 


Dr William A White (Fellow) , Washing- 
ton, D C , has been elected President of the 
International Congress on Mental Hygiene 
Dr Charles F Martin (Master), Mon- 
treal, has heen elected a Vice President 
The second Intcmaltional Congress on 
Mental Hjgiene \\i!l be held m Pans, 
France, during 1933 

Dr Konrad E Birkhaug (Fellow), As- 
sociate Professor of Bactcrio1og\ , Unner- 
sitj of Rochester School of ifcdicinc, 
Rochester, NY, is in Pans sludj mg at the 
Pasteur Institute He will also spend some 
time in the study of art A collection oi 
water colors, bas-rclicfs, masks and modeled 
figures b> Dr Birkhaug were rccontlj ex- 
hibited at the Art Center in Rochester 


Dr Edward B Krumbhnr (Fellow), 
Philadclphi'i Pa and Dr W ml 1 Mic- 
Ncil (Fellow), New lork, N 1 , wi''e 


elected President and Vice President, rc- 
spectiveK, of the American Soclct^ for 
Cancer Research at the recent meeting of 
that organization 


Dr Joseph M King (Fellow), Eos An- 
geles, was installed as President of the Cal- 
ifornia Medical Association at its recent 
meeting in Pasadena 


Dr Andrew C Gillis (Fellow*), Professor 
of Neurologj, Uni\crsil\ of Marjiand 
School of Medicine, Dr ifauricc C Piii- 
coffs (Fellow), Professor of Medicine, Uni- 
versit> of Marjiand, and Dr Robert II 
Riley (Fellow*), Director of the Man land 
State Department of Health, all of Balti- 
more, ha\c been appointed Consultants to 
the Baltimore Health Department 


Dr Marcus W Newcomb (Fellow) 
Brow’ns Mills, N J , was elected a Vice 
President of the Medical Socicti of New 
Jersey at its annual session in A.thntic Cit\, 
June 17 


Dr Howard T Phillips (Fdlow) Whcrl- 
mg, W Va , read a paper on "Diagnosis 
and Treatment of Preaalcnt Skin Diseases ‘ 
at Logan, W Va , before the I ogan Coiintj 
Medical Socictj on August 19 


At the annual meeting of the fith D’stnet 
Medical Socictv held at Baton Rouer, La , 
on Julj 14, Dr Lester J Wilhan s (Fel- 
low), of Baton Rouge was elected President 
and Dr Cecil O I orio (Fellow) of Baton 
Rouge was elected Sccrctao 1rias«rcr 
On tbc scientific program wfc Dr P'l hp 
H Jones (Fellow) oi Nc., O'!--! is 
subject was "Sotin Cotis-dc-aMo i 1 1 iCr * rd 
to Strums Proltn.s and Iderr. 't * J'- 
Cccil Lorio fFtllowl of B'*< i Re c a 
prcsentid a pajKr < i 'Tin Ni'm v (* ’* 
and Hi« DifTicultiis 


"The \cw»r c P' i t T *- 
ment oi Biliara I) , , jn V * * • ' * 

of a paper b' Dr San rl tF i 

New "^ork C)t\ b t 3 e ' ! "■ 

Iiucrna* t il C *, >■ i , f ’ <> 

a—s at \ JCM r- 'e, 3 A' I 
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Dr Sidney A Slater (Fellow), Worth- 
ington, Minn, has been re-elected to the 
Directorate of the National Tuberculosis 
Association for a two year term 


Dr William Egbert Robertson '(Fellow), 
who has held the Chair of Medicine for 
man} }cars at Temple University School of 
Medicine, has been appointed Emeritus Pro- 
fessor of ^Medicine, and will devote much of 
Ins time to medical research Dr John A 
Kolmcr will succeed Dr Robertson as Pro- 
fes'ior of Medicine, beginning with the au- 
tumn semester Dr Kolmer has resigned 
as Professor of Pathology and Bacteriology 
at the Graduate School of Medicine of the 
Unncrsity of Pennsylvania 


At the regular meeting of the Western 
Oklalioma Medical Society, at Clinton, Okla ^ 
Juli 19, Dr Lea A Rich (Fellow), Okla- 
homa City, and Dr Carroll jM Pounders 
fltllow), Okhihoma City, delivered ad- 
dresses on “Some of the Complications of 
Dnhetes’’ and “Diarrheas of Infants and 
Children*', rcspcctieeh 
The University of Oklahoma conducted a 
postgraduate medical course in Degenerative 
Disc, ices for a period of four weeks during 
the cummer Dr Wann Langston (Fellow), 
Okhhotna Citv, offered the course in Gen- 
trahrtd Artcrnl Disease, Hvpertension and 
M'ocardnl Disease, Dr P T Bohan (Fel- 
low L K,in*-Ts Citv, offered the course in 
(<"’-ornr,. Di use md Angina Pectoris, Dr 
1 hishman ('Fellow'), Oll.-ihoma City, 
ofTfnd tlu course in Vascular Disease of 
t*' Bf.iu, Dr Lti \ Rielv (Fellow) 
l.ho'i't C.l\, <i{T»rtd the course in Peri- 
I’-'-u V' -fhr Dim ise and Chrome Kluu- 
i-n-c D, '.s, .Dr A W White frcllow) 

' J *5* M trti.i OmUow), both oi 

Ciw. f,r. nd t'm o irs. m De- 


generative Disease on Basis of Food Defi- 
ciencies, Pellegra, Pernicious Anemia, etc 


Dr John H Peck (Fellow), Des Moines, 
la , headed a delegation of sixty American 
physicians to attend the Eighth Session of 
the International Union against Tuberculosis 
at the Hague and Amsterdam, September 
6-9, 1932 


Dr R H Kampmeier (Fellow), formerly 
Instructor in Internal Medicine at the Uni- 
versity of Michigan Medical School, and 
more recently Internist at the Pueblo Clinic, 
Pueblo, Colo , has accepted an appointment 
as Assistant Professor of Medicine at the 
Louisiana State University Medical Center, 
New Orleans 


Dr Frederick IC Herpel (Fellow), West 
Palm Beach, Fla , was recently' elected Vice 
President of the Florida Radiological So- 
ciety 


Dr Cecil O Lorio (Fellow), Baton 
Rouge, La, and Dr Maud Loeber (Fellow), 
New Orleans, La , were elected President 
and Secretary'-Treasurer, respectively, of the 
Louisiana State Pediatric Society at its last 
meeting 

Dr John A McIntosh (Fellow), San 
Antonio, Texas, was recently' elected Presi- 
dent of the Texas Neurological Society 

Dr Charles G Jennings (Master), De- 
troit, ^fich , in June was the recipient nf 
the degree of Doctor of Science from the 
College of the City of Detroit 

Dr Dehvan MacGregor (bellow). Wheel 
mg, \\ Va , was elected Preiiehnt of the 
W tst \ irginia Afedical A'-sonalion at it’ 
annual meeting in June 



Artificial Fever Produced by the Short Wave Radio 
and Its Therapeutic AppKcation 

By C F Tcnnhy, M D , F A C P , AVw Yoik, N Y 


F or the past fifteen years we have 
been interested m producing arti- 
ficial fever as a therapeutic agent 
in the treatment of diseases of the pe- 
ripheral circulation and arthritis by in- 
jecting a foreign protein intravenousl}'^ 
following the work of Petersen, Miller, 
and Lusk This injection produces a 
chill within thirty minutes to an hour, 
followed by a rise in temperature of 
from two to fii e degrees , this in turn is 
followed by a sweat The blood chang- 
es are an increase in the number of 
white blood corpuscles, as well as in the 
polymorphonuclears, and a slight lari- 
ation in the chemical constitution of the 
blood and in blood pressures In the 
treatment with the foreign protein the 
majoritj'^ of cases complain that the 
chill IS the most uncomfortable part of 
the reaction It is also with some anxie- 
ty that a foreign protein is injected into 
the circulation 

In former times fc^e^ ■was induced 
by the application of external heat to 
the body, such as the tub-bath hot 
packs, the electiic cabinet, thermal 
baths m so called healing Mater*;, and 
mud packs taken from mineral spring** 

Presented at the San Francisco mcclinp of 
the American College of PJosimn':, April 
C, 1932 

From the irc<hcat Ser\ice of l!ic Tilth 
A\cnm, Hospital, "Vew York CiU 


It IS common practice in England todaj 
to w rap the patient in hot moist, blan- 
kets, putting on more blankets to Icc'^cn 
heat radiation and thus produce an in- 
crease in bod) temperature 

Doctors hate obserted that patient*- 
suffering from a chronic ailment arc 
sometimes benefited bj an nitcrciirrent 
infection associated with a chill, fcici, 
and sweat 

A new* adjunct m the treatment of 
paresis in the past ten tears has betn 
introduced bv inoculating the patient 
with malarial parasites, which m turn 
pioduces chill, fetcr, and sweat but 
with the detrimental effect of desiruc- 
tion of the red blood corpii'-rk'. ihc 
subsequent weakening of iht patitnl 
and later hating to cure tlic nidaria 
This treatment has how t ter hem nM'-t 
beneficial to these cases 

A newer fonn of producing Inp r- 
ptrexia is with the apiilicaiion of hrge 
diathcrmt plate*- to tlic trunk oi tin 
bodt, thus prodiKu.g artifiud tt'c 
Howeter, it is not n ttrt i.o'i’:o''f’l '* 
jacket to w car 

Dr W R Whitnct ILrt. t-n *> tit 
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thought possibly a machine could be 
del eloped which would produce arti- 
ficial temperature, which could be con- 
trolled at Mill and might be of benefit 
in these cases The outcome of his ob- 
sen ation has been the radiotherm 
The essential difference betiveen dia- 
thermy and the short ivav e radio is that 
the naves of diathermy demand that 
the electrodes be placed m good con- 
tact M ith the skin, while the ultra-short 
M arcs act by having the plates near the 
body ivith an iiitenening air layer be- 
tween The diathermy waies have the 
least effect on the bones and joints and 
most on the muscles, w’hereas the ultra- 
short waves act on all of these as well 
as on the deep-seated organs and can be 
directed to a considerable degree 
The description of the short w'ave 
radio as giicn by Carpenter and Page^ 
nia\ be repeated here 

“Since 1928 special tj pcs of apparatus have 
ficcn dccictiicd 1>> the Research Laboratories 
of the General Electric Compaii) and used 
exjv rimcnt.ilh m an ciKlca\or to cause a 
fci.cr in nnn rapullj, without preat discom- 
tort to tin p->tu.nt and to a deprec hiph 
ff.'Vieh to h^ of N.diK The equipment used 
*n Ik in cou-^iructod on the ‘^anic principle as 
A ■‘{."'t v.tvi r.i'ho transmitter, with the ex- 
t«pit'>i th.t ill* o.ierpv IS concentrated hc- 
t ec* . 'he tv o roti lender plates instead of 
’ »• d'rrctfd {rc,*u . 1 *. aerial The heatinr 
tt" < 1 * t ’ a< .. I**! tube o cill.itnr This 
b' ,* .*■•* 2 '! * ’ t (.iJIdi-i- Is oimjio-.e'I of t.'o 
„•* r ‘-n i-p— iti.!'* Ha frequence 

>r I t t !•« I iK ( t jj),_ rt*j{. 

I ‘ ’ b 1 c ' ct (‘--lied Ix-tveui the 
l'-’ 'i ' - 'r - !* -* t nr o ' 1*1 rr- ' »^1 tf *1 - 
r ‘ . - 7'") • ’« .."5 

' t f .* < r ♦ c 4*’ T I'-rc’ir 
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“The condenser plates are aluminum, 28 
inches by IS inches by % inch and are cov- 
ered with hard rubber plates 30 inches by 20 
inches by 54 inch to prevent arcing should 
the patient or attendant come in contact with 
the plates In this field of undamped waves 
between the plates, there is a rapid alterna- 
tion of 3,000 volts drop of potential The 
greatest heating has been obtained by the use 
of a 30 meter wave that oscillated 10,000,000 
times per second between the plates This is 
the same type of short weaves that is used 
in broadcasting long distances ” 

We have been fortunate in having 
one of these machines presented to us 
at the Fifth Avenue Hospital by Mr 
Rex Cole of the General Electric Re- 
frigerator Company 

We have recently been using, also, a 
small portable machine through the 
courtesy of the General Electric Com- 
pany It is like the large machine in 
principle but the plates are smaller and 
are fastened to movable arms so that 
local heat may be given to any part of 
the body We have been using it in the 
treatment of pelvic inflammatory con- 
ditions, arthritis, pneumonitis, bron- 
thicctasis, and circulatory diseases of 
the extremities This local heat may 
increase the body temperature one de- 
gree A more detailed report w’ill be 
guen at a later time, as wc have had 
this macliinc in operation for only two 
montlis, no other machine of this kind 
IS being used in this country, allliough 
work IS hcnig done in Gcrniatiy with 
ilu same Ujie f»f machine 

In the ongin.il nsc of the short wave 
radio m ichiiK in the riicarch I ihora- 
t»»rn Sdu in <ta<!v,' th* Gnutr^ity 
of I^odu'.ttr,' tht I'nu# r-^itv of Tor«>n- 
*0,' (l.f Mtdual tin 

\f '»»,*■} Statf f’;ihta{ru Irv-titote,^ 
’I ' tU* t'n**, r 51 (‘ittii* . h* tnia 

' ’’k r^. « , *, id* r.'Mf *■« }*^ rinn 'it'll 













•\‘V>£l 




Fig 1 High-frequencj heater for therapeutic use 
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w ork was done upon animals, as well as 
on the heating of fluids at different con- 
centrations and on the heat effects upon 
bacteria First efforts were directed 
toward demonstrating that the activity 
of the wa\es is harmless This was 
(lone by subjecting white rats to a 
temperature of 105° daily for 120 
days; these rats developed and had 
healthy litters the same as the controls, 
show'ing no apparent detrimental 
effects Similar experiments were done 
on rabbits Other research work was 
done to find out wdiat happens when a 
solution such as sodium chloride in var- 
ious concentrations w'as heated in the 
field of oscillation 

"It vas found that with increasing con- 
centration': of a simple clectroljtic solution 
«uch as one of sodium chloride, the rate of 
ri'-c in temperaturt increased rapidlj from 
water to a maximum at a concentration of 
OfK)43 normal sodium chloride In higher 


concentrations it decreased At 40 normal 
It was little more than that of pure water ” 

It IS possible that the heating effect 
of these waves may also be selective in 
character and it has been proven by 
further experimentation in animals 
with the needle theimometer, that the 
temperature of the liver, heart, kidneys, 
spleen, and muscles, corresponds to the 
rectal temperature. 

In the heating of the human body 
the patient is placed abo^e the radio 
between the two plates and may be cov- 
ered wuth a celotex cabinet with hot-air 
dryers bloivmg to evaporate the pers- 
piration, or he may be placed between 
the plates wrapped iii blankets 

W e have found in our work that the 
patients are more comfortable and the 
temperature rise is more rapid if the 
following methods are observed in 
preparation for the treatment. Small 
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superficial blisteis may occur and are 
apparently due to the heat from the arc 
as well as to the drops of perspiration 
that are heated hy the arcing We re- 
quest all our patients to huy a cotton 
and wool union suit that fits closely to 
all parts of the body, thus absorbing the 
perspiration in an even manner, they 
are then wrapped in a sheet, and blan- 
kets are snugly wrapped about them, 
covering the entire body except the 
head If the patient complains of a 
burning sensation in any part of the 
body, the switch is turned off and the 
nurse strokes over that part so as to 
absorb the perspiration The burning 
sensation ceases at once Another point 
to keep m mind is the nervous anxiety 
of the patients in being confined in the 
blankets, especially after their tempera- 
ture IS 103“ or above Nausea may be 
complained of, but we have found it 
only m nervous patients Still another 
point, but of less importance, is the 
placing of the wooden frame in front 
of the plates so as to prevent the possi- 
bility of anyone's coming within the 
wave length near them In other words 
a person other than the patient may ab- 
sorb considerable additional energy 
from the outfit if he comes too close to 
It, thus overloading the generating 
tubes 

The patient is placed on the can^ as- 
stretched wooden frame between the 
plates so that the trunk of the bod% 
comes within the range of the plates 
These are placed so that the wa^cs o<5- 
cillate through the bod} from one skIl 
to the other The plate distance can be 
\ aried but as a rule has been kept at 30 
inches By appl}irig the plates in tins 
manner and liaMng the bod\ wrapped 
closel} in blankets, it is heated rapnih 


without causing great discomfort c 
have raised the normal rectal tempera- 
ture of 99 6® F to 104“ and 106° m 
from 60 to 80 minutes It is belieied 
that the development of lieat is due to 
the resistance of the bod} to the con- 
duction of the current between the sur- 
face adjacent to the opposed plates a‘> 
well as to the salt content of the blood 

In raising the temperature m the 
manner described, the greatest amount 
of resistance is found in the intenial 
organs, such as the liver, heart spleen 
and kidneys, due to their large blood 
supply 

When the desired temperature i** 
reached it may be maintained in sc\ oral 
w'ays — (1) B} increasing voltage, (2) 
by increasing plate distance, (3) In ap- 
pl}ing more blankets When this tcmj>- 
crature is reached we remove the pa- 
tient in the blankets to his lied, placing 
more blankets and hot water bags about 
him so that the heat ma} be maintained 
from three to four hours longer, or vve 
placed shellacked paper caliincts ]ie.'>ttd 
with electric light bulbs over the pa- 
tient In this wav wemav raise the bodv 
temix;raturc even higher 'J'lie tcm|xr- 
citure of a thin poison ri'c; mor< nj** 
idh than that of a fat one 

It IS ncces'^ar} to read rectal icmptr- 
alurcs at least cverv fiUtvii niintnc'. 
after 103® is reached It paniLuhrh 
imjxjrtant that these tcinjK'iaturcs lx 
observed because if tlit p Uici.t <■’ onid 
have a disiiirbantc of the thtrm d viu 
ter of the brain, tin* tt'imw r ini'"! iiii' 1st 
rise to 109' and death lok'n.v I; < 
icinpcraturc should go hsglar *ka ' 
sired afier the pflu a’ n m 1 to i«’ 
bag ma} be ai>p!u<t the i'<- i! iJ' 

blankets are thui g.,adtntlv '■fi” ,<■<’ ~ 
cool ••pongc ImiIi gi' r, ‘.d if 
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temperature from the central origin 
continues to rise, cold colonic irriga- 
tions will control the situation As the 
temperature falls and approaches nor- 
mal, the blankets are graduall)' re- 
moved , a cool sponge bath is given fol- 
lowed by a crash towel massage The 
patient is then placed in dry linen and 
IS covered with light blankets after 
which he is very comfortable Warm 
fluids should be given throughout the 
treatment to lessen dehydration Warm 
orange-juice, watei, and lemonade are 
given Tieatments, in the majority of 
cases, are given every other day For 
the past two months we have been giv- 
ing ambulatory treatments, the patient 
coming into the hospital in the morn- 
ing, having his treatment, and going 
home that evening On the alternate 
day a treatment with the local radio- 
thermy may be given for fiom thirt>' 
minutes to an hour 


We ha^e done considerable ^\ork 
upon the blood chemistr} , clotting fac- 
tors, blood counts, ^ iscosities, and blood 
sedimentation tests, both at the normal 
temperature and at \arious heights of 
fever produced by the high f requeue} 
heater The chemical constitution of 
the blood as a rule shows onl} slight 
vanations The blood counts sho^\ .i 
slight increase in the hemoglobin and 
red blood corpuscles, which is primari- 
ly due to dehydration but also due to 
stimulation of the blood forming or- 
gans as IS show n by the \ oungcr forms 
of erythrocjtes According to Hinsic's 
work in the treatment of eases of gen- 
eral paralysis, “there is an increase of 
se\ent}-fi\e per cent in the number of 
leukoc}tes as well as an increase m the 
staff cells w Inch are the earh foniis oi 
the polymorphonuclear neutroplnlcs ’ 
This IS due to circulator} stimulation 
of the bone marrow The nia\nnuni iii- 
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crease comes, according to his findings, 
at about the ninth hour after treatment, 
returning to the normal level at about 
the twentieth hour Our counts seem 
to indicate the same findings. The clot- 
ting factors show a definite increase in 
platelets In no instance was blood vis- 
cosity increased at the height of fever 
m those cases wdiere the loss of body 
fluids was replaced by a large fluid in- 
take Of thirty-three cases in wdiich 
blood Mscosities w'ere taken, eighteen 
w ere arthntics All of these ran a vis- 
cosity somew'hat higher than normal 
As the temperature rose m fourteen, 
\iscositj dropped from 0.1 to 15 
points , tw 0 cases remained unchanged 
and in four where fluid was not given 
there was an increase One patient re- 
ccning a 5 per cent sodium chloride so- 
lution intra\enously had a subnormal 
Mscositj In one case treated with so- 
dium citrate intravenously before 
ireatnicnl. the Mscosity was decidedly 
lov.cred The blood sedimentation w'as 
faster and there was an increase in the 
blood plasma in these cases The basal 
metabolic rate in one of the arthritic 
t;ices V as minus twentj-ninc before 
treatment; at a tcniixjraUirc of 104'’ it 


was plus six, and after treatment, plus 
one 

In examining the circulation, micro- 
scopic study of the capillaries of the 
nail beds showed an increase in the size 
and number of capillaries during the 
height of the temperature There is an 
increase in the oscillometer readings 
of the deep arculation, (table I) and 
an increase in the skin temperatures, as 
well as an increase in the size of the 
wheal m the histamine skin tests (table 
II) in some of the cases of occlusion of 
the blood vessels of the lower extremi- 
ties Another fact that we have noted 
IS that the treatments seemed to have 
more of a tonic effect than a debilitat- 
ing one even though the temjx^rature is 
high and the sweating considerable. 
There is a loss in weight m the early 
treatments which is gained as the treat- 
ments progress. 

Summary 

We ha\e been ^ cry much encouraged 
in our work with the 1*1 igh Frequency 
Heater as an aid in treatment Arthritis 
r table III) has become such an eco- 
nomic problem that any aid in the care 
of this disease is of great value. We 
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Table II 

Mr A R , Histamine Test for Skin Circulation 
Diagnosis Intermittent Claudication (Arteriosclerotic Tjpe) 


Before Radiothermy — 11 30 A M 

After Radiothermj — 5 00 P M 


Left Leg 

Right Leg 

Left Leg 

Right Leg 

Ankle 

2 

1 

Ankle 

3 

2 

Leg 

3 

2 

Leg 

3 

3 

Below knee 

3 

2 

Below knee 

3 

3 

Above knee 

3 

3 

Above knee 

3 

3 


CODE 

0 — No reaction 

1 = wheal only 

2 = wheal with mild flare 

3 = wheal with marked flare 


think as Dr Ralph Pemherton does, 
that arthritis is in part a disease of the 
circulation and that any one of several 
infective agents may be the causative 
factor m many of the cases Heat m al- 
most any form is excellent If a patient 
IS undergoing a course of vaccine ther- 
apy under the direction of his physi- 
cian and is referred to us for radio- 
thermy, the vaccine is continued The 
greater number of our cases have been 
treated with radiothermy and massage, 
with the preliminary step of removal of 
foci of infection 

* 

In our use of the High Frequency 
Heater in the treatment of syphilis, we 
have treated primary, secondary, and 
tertiary cases in conjunction with the 
regular antileutic treatments The re- 
sults of the treatment (table IV) in 
the primary and secondary cases, ha^e 
been good, the piimary lesion and se- 
condary rash disappeared iMth unusual 
rapidity In some of the cases whose 
Wassei inann reaction w as stroiigh pos- 
itive, after one treatment the reaction 
has been returned as weakly positnc 
Our best results ha\c been obtained iii 
the tertiary cases cspccialh m tlio^c 
invoh ing the central iieri oiis si stem 

“Doctor ob'cnatioir- in 136 i«- 

licnts with general parah«is, oic-lnh oi 


whom had malarial treatment and the other 
half radiothermy treatments, show that the 
clinical signs of improiement ha\c hceii equal 
in both The laboratorj fliidings, howexer, do 
not show signs of improvement as rapidlx in 
the radiothermj treated cases as in the nia- 
larial The explanation of this is tint it 
takes longer for Iaborator> findings to chance 
than It does for clinical manifestations ” 

If a temperature of 106° is main- 
tained from tw'o to four hours in cases 
of gonorrheal infection, such as uie- 
thnlis, arthritis, and pclxic inflamma- 
tory disease, it acts almost as a specific 
As the thermal death point of the gono- 
cocci IS supposed to be around 104'', 
thej'^ are probablj dcstroied In the 
heat 

In diseases of the circulation of the 
low'er extremities, we haxe u<ed both 
the general and local forms of tlu rap\ 

In the few cases of inttrnuttcnt cl.'iuli- 
cation of the artcno>-clcroiic lvj»e we 
ha%c treated, tlurc is iinjiroxunnit . 
pain comes on later in c'trri''i, .'ind 
there IS an increase in tin arc of iht 
oscillometer readings In thron!*>- 
angiitis obliterans m \oungtr ni'>.i'I> 
uals we bait not Ind ttiffirnnt 1 tv'’ 
nor cases to draw definne coj.rhis m,' 

In three n<es of K*i..iiii*|s d 
treated, tlu r«. suite conp'rt 
with tho-t ot fo-c’gn iHVMi 
tions 
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Table III 

Results of Radiothermy Treatments and Massage 


ARTHRITIS 

63 


H\ pertrophic 
47 


Atrophic 

16 


Svmptom Free 
3 

Improved 

38 

Unimproved 

6 


Sj mptom Free 
4 

Improved 

10 

Unimproved 

2 


nURSlTIS 

4 


Without calcification 
2 


With calcification 

9 


S> mptom Free 
1 

Improved 

1 

Ummprov ed 
0 


f Svmptom Free 
1 

Improv ed 
1 

Unimprov ed 
0 


MYOSITIS 

H 


M t 1 lTf^ 
o 


Svmptom Free 
2 

Improved 

6 

Lmmprovid 

0 


Sv nptorii r rte 

I' ip'4i.<d 
1 

t f'. tp'-iVrd 
ti 
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Table IV 

Radiothermy m the Treatment of Lues 

In addition to regular antiluetic treatments, these patients recencd from 3 to 30 

radiotherm treatments 



NAME 

DIAGNOSIS 

DURATION S\ MPTOMS 

PRESFXT 

CONDITION 





Primar\ andsecondari rash. 

_1_ 

W 

B 

Lues, 1st and 2nd stages 

8 months Wassermann 4 plus 

Svmptom free 





Gastric crisis, loss deep i 

re- 

2 

J 

M 

Lues, tabes dorsalis 

S >ears flexes 

Improv cd 

3_ 

B 

A 

Lues, 1st and 2nd stages 

1 month Primarj and secondarj rash S\mptom free 





Dark fleld 3 plus, secondan 

4 

E 

G* 

Lues, 1st and 2nd stages 

2 months rash 

Svmptom free 

5 

W 

D 

Lues, 1st and 2nd stages 

2 months Primarj and seconclari rash S^ mptoni free 

6 

_E_ 

W 

Lues, tabo-paresis 

1 J ear Spinal fluid 4 plus 

Improv ed 





Wassermann 4 plus 


]_ 

M 

S 

Lues, 2nd stage 

6 months Wassermann 1 plus 

Improv cd 





Blood \\ assermann 4 plus 

8 

P 

R 

Lues, congenital 

Life snmal fluid 4 plus 

Umtnprov c<l 

9 

H 

F 

Lues 3rd stage 

? Charcot joint 

Uniniprov cd 





W assermann 4 plus 


10 

C 

S 

Lues, 2nd stage 

6 months W'asserniann 1 plus 

Improved 

11 

B 

T 

Lues 3rd stage 

12 J ears V assermann 4 p us 

L'nimprovcd 

12 

E 

M 

Doubtful lues 

? \ ers nersous 

Unimproved 

13 

J 

E 

Lues, congenital 

Life Kent deafness 

Uniniprov cd 

i4 

W 

B 

Tertiar> lues 

’ Mental confusion 

Lnimprovcd 





Blurred MSion, unstends gait 

IS 

E 

K 

Tabo-paresis 

3 sears old fracture of femur 

Improved 

16 

D 

A 

Tabes dorsalis 

2 s ears Pains in legs 

Improved 

17 

C 

R 

Tabo-paresis 

’ Pains in legs 

Improved 

18 

H 

H 

Tabes dorsalis 

25 scars Ataxia loss of deep reflexes Improved 

19 

M 

D 

Tabes dorsalis 

20vcars Ataxia loss of deep reflexes Unimprovcit 

20 

D 

P 

Lucs 

10 vears Disscmiinte sclerosis ot cord L iiimprov ed 

21 

B 

D 

Lues 

10 scars Ii digestion, anxiclv 

Improvcil 




Lues, 1st and 2nd stages 



22 

D 

K 

(infectious) 

1 months Rash hcidachc 

stv mptoni free 





Dizziness, difficultv Ir\\^lk- 





iiic tabetic gait urimrv in 

21 

E 

L 

Tabo-paresis 

4 vears continei cc 


24 

L 

S 

Primarj svphilis 

2 months Lesion on pcni< 

Svn’ptoi irr*- 





Lncernintj oi gait urirnn 

25 

E 

S 

Tabes dorcahs 

7 vc.nrs incontinence 





Priman and sccondirv 



26 

C 

S 

siphihs 

3 months I csion«>i’ penis tt-Ii 

S'l Ip’ 1* 

27 

T 

T 

Interstitial keratitis 

2k5 vears Bhirrcil vi<i( n 

lmp''ov<’d 

28 

T, 

R 

Primars s\pliilis 

3 months Chancre rectum 





Primari and sccondan 



29 

n 

R 

s\ philis 

1 weeks Chancre oi f'cnu 


10 

A 

B 

Priman ssphilis 

8 months CInncri «i lip i 






Painmlc)'» i,ecvri« uv < 


11 

0 

S 

Tabo-pircsis 

' gait 

I , '< <• 




On tilt Ollier eighi ci-is wc Insc luen iitnli’c lo itt {< 

»> tj' ♦’ 
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Conclusions 

1 We feel that we are using a form 
of artificial fe\er which is less hazard- 
ous than that produced by intravenous 
injections, and these conclusions have 
been reached after giving over one 
thousand treatments 

2 It is a form of fever which is 
entirely within the control of the op- 
erator, if kept below 107.° 

3 There is very little discomfort to 
the patient 


4 Application is simple 

5 We believe that this method of 
producing artificial fever is superior to 
other methods, and that the therapeutic 
results obtained are better. 

Laboratory studies were conducted by the 
following 

Pauline VanAlstyne, tests on blood vis- 
cosity , 

Charlotte Caduff, blood sedimentation 
tests, 

Katherine Oblander, blood counts and 
blood chemistr 3 ' 
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A Comparison of Orthodiagraphic and 
Teleroentgenographic Measurements of the Heart 

and Thorax 

By Paui, D White, M D , F A C P , and Paue D Camp, j\I D , Boston, Mas^ 


O rthodiagraphy was first 

introduced by Moritz thirty 
years ago In his first article on 
this subject (Munch med Wchnschr, 
No 29, July 17, 1900) he explains that 
because of the fact that roentgen rays 
originate from a point on the anti- 
cathode and from this point radially 
diverge, the shadow which they pro- 
duce will necessarily be distorted in 
triangular proportion to the distance of 
the object from the anti-cathode The 
teleroentgenogram will always be larg- 
er than the object In order to over- 
come this error Moritz devised a meth- 
od by which he could cut out all the 
rays except the true central or parallel 
ray. With this central ray he outlined 
the silhouette of the heart and chest 
wall Since there is no divergence in 
the central ray as it is moved tangen- 
tially around the silhouette one obtains 
the exact size of the frontal plane of 
the heart and chest wall For detailed 
description of the technic and appara- 
tus used by Moritz one should consult 
the original article Suffice it to say 
here that the tube w as mo\ able and that 
the outline of the shadow cast b\ the 
heart and chest wall from the central 


In the early work on dcterniination 
of the heart size by roentgen ray pho- 
tography the distances of the patient 
from the tube w^ere much less than the 
distances w^hich arc used today Rosen- 
feld in 1897 used 40 cm , and Gotch in 
1898, one meter These distances w ere 
not satisfactorj and therefore Kohler 
m 1905 introduced the use of the two 
meter distance (telerocntgcnographj ) 
E^en from this distance, however, the 
rays are not parallel when thev reach 
the object studied and hence there is 
still some distortion Van Zwaluwcn- 
burg stated that “Ev cn at nine feet the 
shadow on the jilate usualh exceeds 
that of the orlliodiasraiii b\ from 6 to 
15 per cent The same error appears in 
the outline of the chest wall " Iloducc 
also expresses the opinion tint “«njnc 
distortion of the shadow cxnts at 9 
feet’ . 

All authontits nerce tint the ortho- 
diagrajihic nicT^uri mints arc irnrr 
accurate than the tilerointEcro^'nph.r 
with perfect technic in the ti-c id h I'l* 
methods Grocdel Ins <\i» i-rnc mi s it 
ns to sav “But when wt tti>.h tr» ddc'- 
minc the form, j'»»'-itio i. 'nd ^rc i’ •: 
heart, ob'-crvatio n nmle hi t*’t •irt**.- 
odncrnjih art 

III spite of iIk r< <■ -.«■> >■ j* - ' 


rav was directly recorded on the IluO' 
lescent screen 
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tlionties of the greater accuracy of the 
orthodiagram m actual measurements 
as compared to the teleroentgenogram 
(or “ SIX or seven foot” plate or film) 
most physicians in this country do not 
appreciate this fact and are quite un- 
familiar with the simplicity and value 
of the orthodiagi aphic method Hence 
ue ha\e made a brief study of the re- 
sults of a comparison of orthodiagrams 
and teleroentgenograms of the heart 
and great \ essels which we are present- 
ing herewith 

Our senes consists of twenty-two 
cases Ten of these had hearts of nor- 
mal si7e. ten had enlarged hearts, the 
twenty-first case was one of luetic aor- 
tic ancuivsni and the Iw ent} -second 
ca‘'C was one of pericarditis with ef- 
fusion 

l*or the sake of practical application 
of this stiul} the orthodiagrams were 
made In ourscKes* while the teleroent- 
genograms w ere made at the same lime 
of da\ within a (la> or two in the ordi- 
nar\ routine manner by the X-ra\ 
ntpirtimnt of the Mas<,achusetts Gen- 
eral linspjtal. am’ we would like here- 
' vith u, t‘\prc>^ our thanks for the co- 
f«ir‘ratiou gnen us in this stmh With 
clo<.«l\ tontr^»l!t‘d iecv)rds made simul- 
t UKuush jn i).)th methods m the same 
pli o* rtNjin.ition greater accuraev 

tiufk urh tlt- 


'it Hu 

I'fr roj 

untj ‘III 

. V itt h r< 

• til 

t K. 


( t^r 

>, f 
** $ ' 

!m' ir/i-n 

» - fi' 

* r ^ 

T*./- I 


1 

'r -'''rfl f-x 
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and a nearer approach to theoretical ex- 
pectations would be possible than we 
secured here, but the advantage of 
comparison of the two methods carried 
out independently and in a routine w'ay 
W'ould thereby have been lost 

The usual measurements were taken, 
that is, transverse diameter (T) w^hich 
IS the sum of the perpendicular dis- 
tance from the midline to the extreme 
right border of the heart (MR) and 
similar distance to the extreme left 
heart border (ML), longitudinal diam- 
eter (L), width of the great vessels just 
above the heart shadow^ itself (GV). 
the internal horizontal diameter of the 
chest (Th), and the cardiothoracic 
ratio (CTR) wdiich is determined by 
dividing the transverse diameter of the 
heart (T) by the internal transverse 
diameter of the thorax (Th) The car- 
diac areas (A) were computed wnth the 
use of a planimeter, these area meas- 
urements cannot be said to be free of 
error as the outline of the heart had to 
be established somewhat arbitrarily at 
the upper and low^er borders b) join- 
ing the ends of the right and left bor- 
ders of the heart shadow' In slightl) 
com ex lines The teleroentgenograms 
were made with the customary techiiu*, 
the target of the tube being sc\en feel 
from the photographic film with winch 
the anterior chest wall of the subjett 
was in contact \\ e. onrsthc^-, made all 
the m<a‘.urenients on both orllmdia- 
graim and tek rocnt<,< nograiiiN 
'1 be meastirenn nts t.f the entire ‘t- 
riKiaregnfnin tin log/ tabb . 

'I ft de tf rnitnc hov, large an ( rror 
til u » *' int«» tin figun In oinp*'* 
sartafn; 1 m tii/’ nn nurerinntN *>f th** 


V 
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orthodiagraphed two persons twice at 
an interval of one day in one instance 
and of three days in the other As in 
the case of the routine study of the 
special senes, we were careful to trace 
and measure as accurately as possible 
and under the same circumstances at 
the same time of day. The measure- 
ments in centimeters in these two indi- 
viduals were as follows • 


ment pro\ed to be that of area, this 
was in large part due undoubted!} to 
the need of filling in arbitrarily upper 
and lower borders of the heart sliadow 

I The Normal Group 

The group of normal sized hearts is 
from healthy indmduals (Figure 1 
shows the tracings in Case 1 ) 

1 Transverse diameter Tlie trans- 



MR 

MI, 

T 

I, 

GV 

TH 

CTR 

ARl \ 

First day 

38 

90 

128 

13 2 

50 

24 5 

522^0 

024 

S McG 

Second day 

37 

92 

129 

13 5 

50 

244 

52 8% 

^7 7 

First day 

38 

75 

113 

132 

40 

230 

491% 

073 

RPB 

Second daj 

38 

75 

113 

132 

40 

228 

495% 

91,2 


Thus it IS evident that one may attain 
a high degree of accuracy in measure- 
ment The least constant and therefore 
least satisfactory comparative measure- 


\erse diameter was greater In iclc- 
roentgenography than by ortliodngra- 
phy 111 all cases, the greatest dificrcncc 
being 1 4 cm , and the smallest difter- 



Figure I. H.B.S. Group I, Case 1. 

Fig 1 Orthodiapram (solid line) and traemr of tclcrocmpr oR-a-n (<>-’. r' >> 

dolled hue) of borders of heart pren r* **7* i v 

niarpas of the lateral «.nlls of the ib^onN of H U « (. I ii. G r 1 

\crttcal mtdline is also represented Records imdc dtinne • ct rr*. - ■ . ' ' 

.actual size Sec tabic for measuremrnt' 
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ence 04 cm. The teleroentgenogram 
averaged about 1 centimeter (0 9 cm ) 
greater than the orthodiagram in the 
transverse diameter of the heart in 
these normal individuals 

2. Median right (MR) The me- 
dian right diameter by teleroentgeno- 
graphic measurement was less than 
that by orthodiagraphic measurement 
four times, equal to the orthodiagra- 
phic once, and greater five times, the 
greatest difference between the ortho- 
diagram and the teleroentgenogram 
was 1 7 cm The teleroentgenogram 
a\ craged 0 2 an greater than the ortho- 
diagram in this MR distance 

3. Median left (ML) The tele- 
roentgenogram showed a greater me- 
dian left diameter in all except two 
cases Tlie least difference in measure- 
ments was when the teleroentgenogram 
w as 0 2 cm less than the orthodiagram ; 
the grcatc'^t w as w hen the teleroentgen- 
ogram was 2 0 cm greater than the 
orlhodiagram The teleroentgenogram 
a\cragffl 0 7 cm greater than the 
orl!if>diagr.im m the ML distance. 

•1 Longitudinal (L). The longi- 
tudinal diamclei , i c., from the point of 
junction of rigjit auricle and aorta or 
‘n{r;rinr \tna cava to the apex, was 
i'>*ind in t.Tch case to be greater by tclc- 

• oi'ugt riogr.ipiu than hj orthodia- 

. ihf greatest dtfTerence heing 
cm . the 1< ist 06 cm ; the average 
“ ' { ^ cm. 

fl'iVj The great 
r 1 I X ^ ivnkh acro-s the 

*' * **' 3 in ‘nn r»ij> 

* * ’*’ ‘ ■* ‘ ' I (• t''h’r»r'^atgcn''j, graphic 

" i*' r t'* to f s.< * * 'u'd I* ■> in 

1 *1 'i')!' ' tp'r"" 

‘ . Vr- ; ;r 


(Th) we found a greater degree of 
difference in the results of the two me- 
thods , here the teleroentgenograms 
averaged 2 5 cm more than the ortho- 
diagrams, and the teleroentgenograms 
gave larger measurements m every 
case. 

7. Cardiothoracic ratio (CTR, that 
is, T divided by Th) . The cardiothora- 
cic ratio (percentage) in seven of the 
ten normal sized hearts presented a 
lesser value by teleroentgenogram but 
in the total of ten cases averaged only 
0 9 per cent less than in the orthodia- 
gram The greatest difference occurred 
m a case which showed a cardiothoracic 
percentage by teleroentgenogram 3 3 
per cent less than by orthodiagram 

8 For the cardiac area (A) the 
square centimeter was chosen as the 
unit of measure and in all of the nor- 
mal cases the teleroentgenographic 
area w'as larger than the orthodiagraph- 
ic The greatest difference w'as of 
41 0 sq cm and occurred in two cases ; 
the average difference was 22 2 sq. cm 
Expressing this difference m terms of 
percentage of the orthodiagraphic area 
so that we may have a clearer idea of 
the comparison, w'c find that the area by 
teleroentgenogram w’as greater than 
that by orthodiagram by 44 0 per cent 
m an extreme case while the average 
difference in area size W’as 24 7 i>er 
cent 

hrom these inc«isurt*nients m the nor- 
mal cases It is evident that, as was to bt 
expected, the greater the measurement" 
th* greatir is tlieir m.ignihiation hv 
leUnenigcnogrnm. The discrepancies 
It* a it V. f)f jjjj,.} measure' 

m‘nt ari' to h> a'-eotinted for h> a fati- 
n''* n t'tiirur; [](,. m»:isttrt- 


>' t t \ f * t~ 
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roentgenogram are taken without main- 
taining the heart in exactly the same 
position A slight rotation or lack of 
exact centering will affect the relative 
lengfths of MR and ML without affect- 
ing T Moreover, the teleroentgeno- 
grams were made at varying phases of 
quiet breathing and of the cycle of car- 
diac contraction while the orthodia- 
grams were drawn so far as possible in 
midrespiration and in a phase midway 
between systole and diastole , this may 
easily account at times for a discrep- 
ancy of a few millimeters Finally it 
is not possible to make, in a practical 
way, measurements by either method 
that are exact to a millimeter or two, 
as indicated by comparing succes- 
sive orthodiagrams or successive tele- 
roentgenograms This factor alone 
readily accounts for some of the indi- 
vidual discrepancies but the average 


orthodiagraphic measurements are al- 
W'a 3 's Jess than the aierage teleroent- 
genographic measurements 

II Group of Enlarged He\rts 

Figure 2 show s the tracings of Case 
1 of this group 

1 Transverse In the enlarged 
hearts we found that the teleroentgcno- 
graphic transierse measurements were 
greater in all but one of the ten cases, 
the least difference being 06 cm and 
the greatest 1 8 cm , while the average 
show'ed T by orthodiagram less than 
that by teleroentgenogram b) 1 1 cm 

2 Median right The median right 
measurement as recorded by teleroent- 
genogram w'as greater than the ortho- 
diagraphic measurement m sc\ en ca‘«cs , 
tw'ice the tw'o methods gave equal re- 
sults and once the teleroentgenogram 
gaie less The greatest difJercnce was 



Figure 2. F. 0. Group I, Case 1 . 

Fic. 2 Ortlitxlncnm (<o1ul Im ) 

1 of Group II taken durint; toll ui'ipinfn'j t' 4 - 
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1 1 cm , the average was 0 4 cm great- 
er by teleroentgenogram 

3 Median left In all except one 
case the median left diameter was 
greater as obtained by teleroentgeno- 
gram , in that one case the ML by tele- 
roentgenogram was 0 3 cm less than 
by orthodiagram The average differ- 
ence was 0 7 cm greater by teleroent- 
genogram 

4 Longitudinal The teleroentgen- 
ographic measurements of L were 
greater than the orthodiagraphic mea- 
surements in all cases , the greatest dif- 
ference recorded by the two methods 
was 3 3 cm and the least was 0 3 cm 
The teleroentgenographic measure- 
ments of L averaged 1 2 cm greater 
than the orthodiagraphic measure- 
ments 

5 Great vessels In the measure- 
ments of the great vessels the two meth- 
ods gave the same results m one case , 
in one case the teleroentgenogram 
showed G V to be 0 2 cm less, in an- 
other case 0 3 cm less than shown by 
orthodiagram, and in seven cases this 
measurement was greater by teleroent- 
genogram, the greatest difference being 
1 5 cm , the average difference m the 
ten cases was 04 cm greater by tele- 
roentgenogram 

6 Thorax In all ten cases the telc- 
roentgenographic mtrathoracic diame- 
ters were greater, the greatest differ- 
ence was 4 6 cm \ihile the least differ- 
ence was 1 6 cm The a^erage obtained 
by the teleroentgenogram ^^as 2 8 
cm greater than that of the ortho- 
diagram 

7 Cardiothoracic ratio I'hc result*: 
given are expressed as percentages of 
the trans\crse cardiac diameter as com- 
pared to the internal diameter of the 


thorax The teleroentgenogram 
showed a smaller percentage in eight 
cases, an equal percentage m one case, 
and a greater percentage in one case 
The CTR by teleroentgenogram aaer- 
aged 2 5 per cent less than that b\ 
orthodiagram 

8 Area In the enlarged hearts we 
found that tlie actual difference in areas 
as recorded m square centimeters was 
well-marked The teleroentgenogram 
gave a larger area in e\ery case The 
greatest difference in the two methods 
was in a case in which the teleroent- 
genogram show ed 46 sq cm more area 
than did the orthodiagram , in the case 
in w'hich the least difference occurred 
the area by teleroentgenogram was 4 
sq cm greater The telerocntgcno- 
grapliic heart area a\ eraged 25 4 sq 
cm greater than that b\ orthodiagram 
Again expressing the results in percent- 
ages, we found the greatest dificrcncc 
in a case in W'hich the tclcrocntgcno- 
graphic area was 26 2 per cent greater 
than the orthodiagraphic area and in 
the case showing the least difference 
the teleroentgenographic area was 2 7 
per cent greater I’hc teleroeiitgiiu*- 
graphic area a\ eraged 14 9 per rtiit 
greater than that h\ orthodipgr.im 

III ShcialCasis 

A Luetic Aiicur\sm of the \om i 

In this case t figure liit ili uik’i 
of the heart and tin. nnair%snM! ‘at 
furnish an interesting co.njvniscn } *- 
orthodiagr iphic mt isnrtnm.ts wtre s 
follows (a) DniiKttr of 
(frontal phiic silln/ntit) 10 2 
th) tnins\<,r«^e driU.vtcr oi 1 '-irl. 13 " 
cm (c,) hnri ’’-t i ^*1 “j cm . >• > 
anct.r\snn! a'l-’ 81 *>', c-v '1 
rocntginoemp’rt. n •‘'I'-c.i '•r's * <■?? 



478 


Paul D. White and Paul D. Camp 


(a) Diameter of aneurysm, 10 8 cm , 

(b) transverse diameter of heart, 12 9 
cm ; (c) heart area, 113 sq cm ; (d) 
aneur) smal area, 88 sq cm The read- 
er IS referred to the table for more de- 
tailed measurements 

Pericarditis with Effusion and 
later Artificial H} dropneumopencard- 
ium 

In this case it is interesting to com- 
])irc fl) the diameter of the cardiac 
<hado\\ before a pericardial paracente- 
M'. had been performed orthodia- 
grajihic transverse diameter, 20 5 cm , 
telcroentgenographic trans^ erse diame- 
ter, 24 5 cm *' ( 2 ) the diameter of the 
pericardial ‘^ac after air had been in- 
jteted orlhodiagrajihic transveise di- 
ameter ,180 cm , telcroentgcnographic 
tiaii'-tcr'-c diameter, 19 8 cm Then 
ro.itra‘«t llic two groups of measure- 


ments with (3) the true diameters of 
the heart observed during the state of 
artificial hydropneumopericardium , or- 
thodiagraphic transverse diameter, 12 4 
cm , teleroentgenographic transverse 
diameter, 13 6 cm 

C Case showing Effect of Respira- 
tion 

The detailed measurements in this 
case are presented m the table 3a 
shows the measurements obtained din- 
ing normal quiet respiration , 3b show's 
those obtained during full inspiration 
(figure 4) , and, finally, 3c those show- 

*Thii, unusuall> large difference of 4 cm 
between the orthodiagraphic and tclcrocnt- 
genographic transverse diameter measure- 
ments IS due in part to the large diameter 
Itself and in part to exaggeration resulting 
from a difference in the shape of the peri- 
cardial sac due to a somewhat lower position 
of the diaphragm in the case of the tele- 
roentgenogram 



Figure 3, E.N.S. Group IHL, Case 1. 
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Figut-e 4, R D.C. Group HI Case 3. 

C Full Inspjralion) 

Fig 4 Orthod.agram (solid line) and (dott^^ 

Case 3 of Group III at the height of deep inspiration Reduced to /a actunl sire .„ee nblc 

t 


for measurements 



[ure 


5 R D.C. Group HI Case 3. 

CFull Exptraiton J 


rir S Orthodngrim (<ohd hue) mid telc'.< I'ee-’' ir " 
sholiwnTgureS hut nt m.Mimn ml’ exr » .t ^ 

See table for mca<iurcmcnt< 


,,i • .~t J ^ » 

} r j ' * 1 
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ing the results of full expiration (figure 
5 ) . The measurements obtained during 
quiet normal breathing fit about half- 
w ay between the two extreme phases of 
respiration The trans\erse heart diam- 
eters show a difference of 1 4 cm , 0.9 
cm , and 1 3 cm m the respective phas- 
es of respiration (quiet breathing, full 
inspiration, and full expiration), as re- 
corded b} the two methods, the tele- 
roentgenographic record being greater 
in each case The intrathoracic diam- 
eter showed marked ^arlatlons with 
resjiiration, the diameter by orthodia- 
gram at full inspiration being 28 5 cm 
and during full expiration 25 0 cm, 
as compared with 29 0 cm and 270 
cm respcctiNch when recorded by 
the teleroentgenogram The greatest 
\ariation in cardiothoracic percentages 
\\as shown In the orthodiagram as fol- 
lows full inspiration 40 3 per cent, 
full expiration, .59 0 per cent The areas 
al'O showed marked changes according 
to the plia^e of respiration and the 
nuthods used , here again the orthodia- 
gram ‘showed the most marked difFcr- 
ttui Iv tween 88 sq cm in inspiration 
?: d 1 52 ‘-q cm m expiration 

i‘r*'m this it seems that for cardiac 
ui' lUf tU'- quiet bre.''thing is j>rcf- 
t'r totithrr full inspiration or full 
'"Nj ir-tMti It v.as \rry difficuU for us 
t » 1 ’srf th It V r V rre obtaining rc- 

' I'i » \ " lie *h« pha-e of d<<p 

I’’' f '‘""lailv :,t ilv’ t • trt III' of 
' * > ' th ' r« i/*'. iftre *‘- 

' * M; ..q ,r , , f\. 


Summary and Conclusions 
We have presented herewith, first, a 
brief note on the introduction of ortlio- 
diagraphic and teleroentgenographic 
methods for obtaining cardiac and tho- 
racic measurements, and second, mea- 
surements with each of these methods 
in a series of twenty-ttvo individuals, 
ten normal healthy persons and tw'ehe 
with abnormalities of heart, aorta, or 
pericardium. The results may be brief- 
ly summarized as follows 

In each of the diameters measured 
the teleroentgenographic average was 
greater than the orthodiagraphic a\er- 
age, and, as would be expected, the 
thoracic measurements showed a great- 
er difference than the cardiac measure- 
ments The transverse diameter of the 
heart averaged about 1 centimeter 
greater by teleroentgenogram than liy 
orthodiagram (with an extreme differ- 
ence of 1 8 cm.). The cardiothoracic 
ratio (percentage) was essentially the 
same by orthodiagraphy and by tclc- 
roentgenography m both normal and 
abnormal groups, averaging only 1 ^ 
per cent greater by orthodiagraphy m 
the combined senes of 10 normal and 
10 enlarged hearts (09 per cent great- 
er in the first group and 2 5 per tent 
greater in the second group). The ah- 
solute and pcrccnkige differences in 
area showed the telerocnlgenogr.nni 
greater than the orlhodmgrnm In alt 


ciit-es of both groiqis. The ab'^oluti 
difiertner in aua in the group 
Tiorrn.’il In arts atimgcfl 22 2 '•q 
greatt r .itid itj tJi, group v ith tin 
{•rr'd fnarlv 25-5 'q nri. gn..itrr; th" 

t'.* r >■'{ tgi nograj-hn an i v.e. gr'M'’' 

'b tfi» ort5io>Ii.a"'r.''pbi< in t*’* 

1 .*- ► p.-,, .p { .^ 7 p* r Mfit .*ifv! in tt'" 


f V 


• « 4 t I 
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That the differences between the or- 
thodiagraphic and teleroentgenographic 
measurements given here are not to be 
accounted for by simple variations in 
an individual’s heart size and chest size 
at different times has been proved by 
two findings first, the consistently 
greater measurements by the teleroent- 
genogram, and second, control mea- 
surements of the same cases by the 
same method on different days but 
under the same conditions 

We have included in this study mea- 
surements of an aortic aneurysm and 
of a distended pericardium respectne- 
ly, and additional measurements of one 
of the normal cases to demonstrate the 
striking contrast between the effects of 
full inspiration and of full e\piration 
on the cardiac and thoracic measure- 
ments 

We have found, as was to be exiiect- 
ed, that the orthodiagraphic method 
gives smaller measurements of cardiac 
and thoracic diameters than does the 
teleroentgenographic method and that 
the larger the object studied the great- 
er the error due to divergence ^\ hen the 
teleroentgenogram (seven foot plate) is 


used Since the ratio of magnification 
IS always the same, ho\\e\er. in the 
teleroentgenogram, \\c should theoreti- 
cally find the cardiothoracic percentage 
equal by the two methods In our 
series of cases there was found a \ery 
slight difference in the ratios by the 
two methods which may be said to fall 
within the error for the measurements 
themselves The greater cardiac area 
measurement by teleroentgenogram is 
a uniform finding and averaged 15 to 
25 per cent in our cases 

Thus, in giving roentgen measure- 
ments of cardiac and intrathoracic di- 
ameters and of cardiac area it is essen- 
tial to state whether these measure- 
ments are made bv orthodiagram or bv 
teleroentgenogram The difference be- 
tween the results of the two methods is 
great enough to render direct compari- 
son misleading, and it is of course not 
right for those using the tclcrociitgeiio- 
graphic measurements (such as are 
used widely in the United States) to 
check such measurements against tho'c 
recorded in tallies ba'^ed on ortbodia- 
graphv ( such as are standard through- 
out Europe) 
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A New Percussion Technic 


By Frank Smithies, Sc D , M D , M A C P , Chicago, Illinois 


D uring the World War, when 
a member of a “draft-board 
team”, the \\ riter was. of neces- 
sity , compelled to examine physically a 
j^rcat number of candidates over a pe- 
riod of many months In percussing 
thoracc*:. ^larticulai ly liy the ordinary 
mid-fiiigcr of one hand (hammer) to 
mid-fmger of the other hand (plexim- 
t-tcr) method, a few hours’ work re- 
sulted in a \cry sore dorsal surface of 
the pleximctcr finger, c\cn when the 
nail on the “hammer finger” w'as kept 
•'hort, shaiied broadly and smoothed by 
mean'' of the emery stick The joint of 
tlic h.iinnur finger not rareh became 
swollen and iiainful and the extensor 
nul‘.^le^ and wn-t of that hand ached 
long after the examining session Mus- 
ilc cramp re'.ultnig from o\cr-usc, 
t'rn-'d v.orl. to fie diffituU and at times 

1*' 'it tir.’ti 


> <oti''{.fju«*nce ii\ exj>criemc 
i**'*,* 1 in tills Work n}V)n prosptetue 
-•M'l't'rs ,ipf} liter m the Inmlling of 
t *‘s ’ !Ti it» rt »{ V htn ti.irhing 

n'.fs <{ '•fi't'it'. nit ‘hod of ptroi— 

' t ''i.U; Horn that i,<nn 

lit pr,t‘ittd. V.", tp 

' * '”'<0 n.i'h f p'o'.e ‘ r.t n. h 

' " t - ‘ *1 ' I't h~ ' M' 1 it « ■* t*s 

'' ' " ‘ ‘ ' E". '1' 5 , th. 



ad\antages over the commonly em- 
ployed percussion technic 

In brief, the peicussion technic em- 
ployed is as follow's 

The pleximeter finger (or fingers) i*! 
placed upon the thorax or whatetcr 
body section is to be percussed, in the 
usual manner The pleximeter finger 
(or fingers) is pressed firmly or light- 
ly upon the body’^ wall, accordingly as 
superficial or deep percussion is de- 
sired (Figure 1) The striking “ham- 
mer” IS arranged by crossing the flexor 
surface of that jxirtion of the second 
finger beyond the last interphalangeal 
joint of the percussing hand over the 
extensor surface of the index finger ot 
the s.imc hand, so as to have it cotcr 
jiractically the w'holc nail surfticc and 
that pait of the index finger distal tn 
the last intcriihalangcal joint. Tlitii, 
by a fjuick, snapping mo\enicnt, the 
second finger is slid from the iiidc' 
finger so as to strike forcibly the t's* 
tensor surface of the “j)lexiimt<r 
finger (or fingers) of the otlu r Intid 
1 Figure 2) A little jji.utue m 
snaj)5)mg apart the index and sccom'I 
fing« r> fjf the “liamnn r” hand, naddi 
» n.ibP f,‘i( to strike a < •)H''idera?ii' 
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The smooth surface of the finger nail 
of the index finger allows very free 
“snapping” and results in blows which 
evoke fine, resonant notes Particularly 
well do such tones ser\ e when patients 
are being examined before a consider- 
able group 

In carrying out this percussion tech- 
nic, body surfaces — chest, etc — are 
covered just as they are when using 
finger-tip (hammer) to extensor sur- 
face of second finger of other hand 
All parts may be reached readily In 
percussing lung apices, sometimes in- 
dividual structural pecularities of sub- 
jects make it desirable to strike the 
thumb instead of the second finger 
When the fingers of the "pleximeter 
hand” are separated (eg, a finger 
placed in each intercostal space) a large 
area may be percussed rapidly, and, as 
IS often highly desirable, comparisons 


and contrasts between the percussion 
tones are possible quickh’, w ithout 
mo\ing the “pleximeter” about and 
while so doing, running the risk of los- 
ing previously elicited tones This 
manemcr is einplo\ed \cr) ad\aiita- 
geoush during chest percussion w hen it 
IS desired to locate the borders of con- 
solidation, fluid, atypical air collections, 
etc 

After dexterit} and acciiracj ha\c 
been achie\ed b\ a few weeks practice 
w'lth the method and when the fingers 
ha\e lost their memories of the present, 
commonly-used percussion technic 
man} interesting and useful ^arIatIons 
m the application of the metliod de- 
scribed will suggest themsches 

Some of the advantages of tlie per- 
cussion technit hcie mentioned appear 
to be 

1 Long continued work witli .i\ oni- 
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ance of fingcis made painful bv ttauma 
and cramp 

2 The a^ oidance of u n s i g h 1 1 j , 
close-cut nails on “hammer” fingers 

3. A clearer percussion tone and the 
ease with which such may be mochfied 
m volume and amplitude. 

4 Rapid compaiisons or contrasts 


m percussion tones in the sc\cral sec- 
tions of a jKirt being examined — eg., 
the thorax 

5 When teaching or demonstrating in 
class work, the fimck and easy demon- 
stration of percussion anomalies 
6 W'hen the method has been mas- 
tered. greater jxircussion accuracy 





Further Observations on Primary Carcinoma of the 

Liver in Chinese 

By G F Strong, M D , and H H Pitts, jM D , I'ancotwci , B C 


I N a previous article* in 1930 we 
reported nine cases of primary car- 
anoma of the liver seen at the 
Vancouver General Hospital between 
1920 to 1927, inclusive Eight of these 
were Chinese and one a white man We 
now add three additional cases seen in 
the four years, 1928 to 1931, of which 
two are Chinese and one white this to- 
tal of twelve cases of undoubted pri- 
mary carcinoma of the Iner in the 
twelve year period is large, and is an 
indication of the extreme frequency of 
this type of malignancy among these 
Chinese Analysis of the incidence in 
the separated racial groups will show 
that as far as whites are concerned our 
findings are comparable to those re- 
ported elsewhere When the incidence 
in Chinese is considered it is found to 
be very high, so high that it would 
seem wise to consider the matter fur- 
ther to ascertain if possible what fac- 
tors account for this great frcquenc) 
Primarj carcinoma of the Incr i'^ 
one of the rarer forms of cancer 
Counsellor and Mclndoc* collected a 
series of 42,276 autopsies in which the 
incidence of this malignanc) was onh 
0 14 per cent Tlic incidence in our 
scries was 12 cases in 1967 autopsies or 

Prcscnlcd al the Sin rranci<co meet nc oi 
the Anicncm CoUcec of Pin <ic Vpnl 
5. 10'>2 


061 per cent This is so c\trcniel\ 
high that it immediate!) raises the 
question as to the criteria used for 
making this diagnosis It should be 
mentioned that dunng these twohe 
)ears we ha\e seen other cases so di- 
agnosed w’hich ha\c been rejected be- 
cause the proof seemed inadequate We 
have included only those cases in w Inch 
a complete autopsy w’as performed and 
in w’hich, furthermore, tlie microscopic 
sections show cd a definite pnmar\ car- 
cinoma of the h\ cr of cither the hepato- 
ma or chofangioma An addition d 
criterion W’as the presence of a definite 
cirrhosis This was true m all but one 
of our cases as w ill be described in de- 
tail later To further satisf) mirschc'- 
we submitted mo':t of this material to 
Dr Win I3o)d. Proft‘>'or of Pathnio- 
ga* at the Unnersit) of Manitoba, who 
was kind enough to renew’ it and to 
ha\e made the photomicrograph*- which 
illustrate this paper. W'e foil that 
there can he no doubt a«; to the drgi. i- 
SIS of these selected casts 
When the {lercc.itacc n c’dc.ic'’ *ii 
the dilTcrcnt racnl group- c« * d 
cred (tabic I), the C’.o-aiv o , .u- 
creased frcqi e.’c^ lu ir** Cku r 
imnicdiatcK cwdo.u ‘v’vu, v5 V' 
there were 2 f ' 

OIO'* per cant wb c'l i« sb' ! ’J’. ' 
tlnu tie .’’cdc s'c :i ri r » - 
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Tadh I 

Incidence of Pnnnr\ Carcuiotna I.ucr 


NUMUl K 

NUMin II or 

rruci sTAor 

01 CASl S 

AUTorsii s 

iNcinrNci 

Total 12 

1967 

061 

White 2 

1828 

OlOO 

Chinese 10 

Counsellor .mcl 

1.39 

719 

Mclndoc- 

•12276 

014 

incidence in Chinese wnth 

10 ca’^cs in 


139 autopsies, or 7 19 per cent, is ex- 
tremely high 

The Chinese lesulent in British Co- 
lumbia come almost entirely fiom the 
province of Kwangtung m the south of 
China, most of them being Cantonese 
In trying to discover what factors 
might be responsible for this tremen- 
dous incidence of piimary carcinoma of 
the liver we had to secure w’hat infor- 
mation we could from that part of 
China Statistics from Central or 
Northern China are of little, if any, 
assistance because of the great differ- 
ence in environmental factors It is 
impossible to obtain accurate autopsy 
statistics from Kwangtung, but we 
were able to secure some information 
of value. Most of this was reported 
m our previous paper and needs only 
brief mention here Theie can be no 
doubt that the incidence of chronic dis- 


eases of the liver, both cirrhosis ai 
cancer, is greatly increased in Southei 
Asia and particularly m the south ( 
China One autopsy senes show( 
niore primary carcinoma of the hv 
than primary caranoma of the stomac 
It IS also generally agreed that one, 
not the mam, cause for this increas. 
incidence of chronic liver disease is tl 
very great frequency of chronic intesl 
nal disease including infestation wi 
intestinal parasites The commone 
and probably most hkdy cause , 
chronic liver disease is the liver flub 


CloiiofcIliK sinonti, which is acquired 
by eating raw fish, a liabit \cry com- 
mon in this jiart of China. There arc 
certain aicas m Southern China where 
infestation with this li\cr fluke is so 
geneial as to approximate 100 per cent 
of the i>opulnlion. In such areas the 
incidence of primary carcinoma of the 
li\er IS known to he liigh All of our 
Chinese cases show cd a definite cirrho- 
MS w'hicli w’c take to indicate that the 
h\cr had been subjected to long con- 
tinued chronic irritation befoic the de- 
velopment of the malignant process 
The pathogenesis w’ould appear to be 
eaih and repeated, or long continued, 
infection with li\cr fluke with resulting 
chronic irritation leading to the de- 
\clopmcnl of a low grade hepatitis and 
cirrhosis After years of this irritation 
some cases dc\elop malignant degene- 
ration The nature of the irritant and 
wdiethcr mechanical or toxic or both is 
not clear. This is, how'ever, another 
instance of the potency of chronic irri- 
tation in the pi oduction of cancer 
It is not to be inferred that all Iher 
disease results from Clonorchis infec- 
tion, for other parasites also occur and 
chronic bacterial infections of the in- 
testinal tract are not unusual. The liver 
fluke is certainly the most common 
offender Investigation has shown that 
the great majority (75 per cent in one 
senes) of Chinese coming to British 
Columbia are infested with liver flukes 
Ordinarily such infestation causes no 
symptoms and is not considered a cause 
for exclusion from the country 
Because of the growth of Vancouver 
and the failure of hospital facilities to 
keep pace with that growth, the number 
of Chinese patients admitted to the 
Vancouver General Hospital is gradu- 
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ally being reduced Overcrowding of 
that institution, particularly during 
1927-1930, has led to the gradual ex- 
clusion of the Chinese patient A sep- 
arate hospital for Orientals has also de- 
creased the number of Chinese admit- 
ted to the General Hospital Reference 
to table II shows the reduction m the 


currence It is regretted that the clini- 
cal details in some of these cases are 
so meager In some instances the pa- 
tient was moribund on admission and 
no history was obtainable The last 
case is reported in more detail because 
It was one of the two in which the cor- 
rect ante mortem diagnosis was made 


Tabw H 


Comparison of Deaths and Autopsies Among Whites and Chinese 


YEAR 

total 

DEATHS 

WHITE 

DEATHS 

AUTOPSIES 

WHITE 

CHINESE 

DEATHS 

AUTOPSIES 

CHISESr 




No 

% 


No 

Te 

1920 

688 

641 

113 

176 

47 

10 

404 

1921 

598 

568 

121 

213 

30 

12 

400 

1922 

654 

598 

126 

210 

56 

19 

310 

1923 

552 

513 

124 

241 

39 

10 

256 

1924 

557 

508 

78 

15 3 

49 

17 

34 6 

1925 

663 

616 

95 

154 

47 

13 

27 1» 

1926 

689 

641 

133 

207 

48 

16 

131 

1927 

738 

714 

119 

166 

24 

9 

17 5 


5139 

4799 

909 

19 

340 

11a 

54 1 

1928 

906 

877 

175 

199 

29 

4 

Hh 

1929 

900 

871 

187 

214 

29 

8 

27 (. 

1930 

840 

816 

219 

268 

24 

5 

208 

1931 

796 

771 

338 

43 8 

25 

7 

280 


3442 

3335 

919 

27 5 

107 

24 

225 

8581 

Total Autopsies — 

8134 

1828 

139 

1 ^ 

219 

447 

130 

10:2 


number of deaths and autopsies on 
Chinese If this continues, as seems 
most likely, we w’lll shortly sec only an 
occasional Chinese at the Vancou\cr 
General Hospital Table II show's also 
the increasing percentage of autopsies 
on w'hites It is of interest that prac- 
tically the same number of aiitop'sies 
on W'hites was performed in tlic four 
year period, 1928-1931, as in the pre- 
MOiis eight }cars and in each ‘^cnes 
there occurred one case of primary car- 
cinoma of the luer m a white man 
The cases arc reported bncflx here- 
with 111 the order in which thc\ ap- 
peared in our oricinal article wath the 
three recent cases in order of their oc- 
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tion. The spleen ^\.^s not enlarged. There 
was considerable edema of legs and feet. 

Laboratorj obscr\.Ujons Wassernnnn 
(blood), negalhc. Urine albumen, a trace, 
and occasional hj aline casts. N.PN. 33 
mgm. per 100 cc. of blood Red blood cells, 
3,602,000, hemoglobin, 70%, white blood 
cells, 5,500 Gastro-intcstinal x-r.ij, ntg.itixe 
Fluoroscopic examination showed the right 
side of diaphragm to be elevated to the lt\tl 
of the second rib, apparenth due to an en- 
larged Incr Because of our previous obser- 
vations of primary carcinoma of the li\cr in 
Chinese such a diagnosis was made in this 
case He remained in hospital four months, 
until his death, Feb 13, 1927. The clinical 
course was that of a rapidly progrcssi\c 
hepatic cirrhosis 

Autopsi report The bodj was that of an 
emaciated, middle aged Chinese, with abdo- 
men distended with fluid The right lung was 
firm in its lower half and seemed to be 
contiguous with the liver. The reason for 
this compression was seen to be due to an ex- 
tremely large growth originating in the liver 
which had growm through the diaphragm on 
the right and produced an upward displace- 
ment of the lower lobe of lung but had not 
invaded the lung proper On section it pre- 
sented a somewhat lobulated grayish-white, 
firm, slightly bile-tinged, carcinomatous ap- 
pearance The right lobe of the liver was 
generally involved , the left less so The por- 
tal system was markedly compressed and the 
gastro-intestinal tract intact throughout The 
left lung was negative The heart was re- 
moved without detaching it from the right 
lung, and a projection of the growth the size 
of a hen’s egg was found in the right auri- 
cle The peritoneal cavity was filled with 
chylous ascitic fluid Further examination 
of the body revealed no other primary focus 
or other pathology An anatomical diagno- 
sis of primary carcinoma of the liver with 
extension through the right side of the dia- 
phragm to the right pleural cavity and right 
auricle was made Histological examination 
of the various sections from the liver con- 
firmed this and showed an associated exten- 
sive cirrhosis 

Diagnosis Primary carcinoma of liver 
(cholangioma type), with cirrhosis 


Cau' 1 1, J. V., ho'ipital no A95277, Clim- 
l.iborcr, aved 33, was admitted June 18, 
1920 No hiitory was obtainable He pre- 
stnttd m.irktd cdcm.i of the feet, legs and 
.ibtloimii 'J’hc liicr w.is enlarged and nodu- 
lar The patient Iivc<! onI> one and onc-half 
hours after admission 

Autop'iy report. There was edema of the 
lower extrtmitiLS. The peritoneal cavity 
showed ascities. The livtr weighed 6,650 gm 
There were grayish-wliitc nodules of vary- 
ing sire, from 1 to 6 cm m diameter, almost 
.all in the right lobe. The intervening liver 
tisvtie was grossly cirrhotic. Metastatic nod- 
ules were present m both lungs No evidence 
of other primary* growth was revealed on 
further examination 

Microscopic observations In this tumor 
the cells were not as large as those seen in 
several of the other tumors of this senes 
They were slightly pleomorphic, and the 
nuclei were by pcrchromatic, pyknotic and 
mitotic The cells were arranged m solid, 
relatively small, aggregations with no at- 
tempt at acinar or duct formation, and in one 
area a definite tumor embolus was seen m a 
large vein A well defined cirrhosis was pres- 
ent throughout 

Diagnosis Primary carcinoma of the liver 
(hepatoma type), with cirrhosis 

Case III Y M , a Chinese laborer, aged 
45, was admitted to the hospital on March 
11, 1921 The past history revealed nothing 
significant For fourteen months he had 
suffered from loss of weight and pain in the 
upper part of the abdomen, with occasional 
attacks of fever The patient was emaciated, 
with definite ascites and edema of the feet 
and legs The liver was enlarged He died 
on April 4 

Autopsy report. There was marked edema 
of the lower extremities and cavity was filled 
with bloody fluid The liver weighed 4,970 
gm, with the right lobe almost completely 
replaced by large, grayish-white tumor 
masses, one, superficially placed, being ex- 
tremely degenerated and hemorrhagic, ap- 
parently the source of the intraperitoneal 
hemorrhage The left lobe also was studded 
with smaller nodules, many of which were 
bile stained, the intervening liver substance 
being cirrhotic Metastatic nodules were 
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found m the lungs, omentum and brain No 
other pnmary growth was found on further 
examination of the body 
Microscopic observations Sections through 
the tumor tissue showed it to consist of an 
aggregation of large, atypical, pleomorphic, 
hyperchromatic cells, many of which were 
extremely large with multinucleation and 
mitoses In some areas the cells were ar- 
ranged in fairly compact masses, in others 
more loosely arranged, but on the whole the 
stroma was sparse and fairly general degen- 
eration was apparent throughout Definite 
periportal cirrhosis was in evidence 
Diagnosis Pnmary carcinoma of the liver 
(hepatoma type), with cirrhosis 
Case IV GY, hospital no B2907, Chin- 
ese laborer, aged S7, was admitted Jan 17, 
1921 He presented swelling of the feet and 
abdomen, weakness and loss of weight for 
one month Ascites and edema of the feet 
were present He died on Jan 24 
Autopsv report Relatively little of note 
was found on external examination There 
w'as no edema of the extremities or ascites 
The peritoneal cavity was filled with clotted 
and fluid blood The omentum was adherent 
apparently by recent adhesions to a mass in 
the inferior aspect of the right lobe of the 
liver in which a deep hemorrhagic split was 
present, evidently the source of the hemorr- 
hage The li\er weighed 3,060 gm It had 
been con^erted into a rather sclerotic, jcllow- 
ish-white mass with relatnely little normal 
Incr tissue present, with areas of necro'sis 
throughout Finger-likc processes of tumor 
tissue were found protruding into the infer- 
ior \cna ca\a No metastascs were found in 
the lungs, and there was no ciidcncc of other 
primarj growth elsewhere in the bod> 
Microscopic obscrsations The cells were 
large, fairh uniform, hsperchromatic and 
atipical, the nuclear material was cspecnlh 
dense but the cells gencrall} chowed none 
of the giant-likc forms sesn in mans of the 
hepatoma tjpes Thej were arranged about 
definite, sariousK sized, diicthkc spaces while 
in mam .areas definite tumor cmlioli were 
seen within sasciilar channels Dcgcneratisc 
and infiammators changes were in csidcncc 
with a definite but rclatiscK fine cirrlinsj-; 
throughout 


Diagnosis Primarj carcinoma of the liter 
(cholangioma tjpe), with cirrhosis 
Case V L H K, hospital no B21104, 
Chinese laborer, aged 47, was admitted June 
24, 1922 No historj was obtainable. He 
complained of ascites and edema of the legs 
He died on June 25 

Autopsy report There was some edema 
of the lower extremities The peritoneal 
cavity was filled with scrosanguineous fluid 
The liver weighed 2,400 gm and was 
markedly cirrhotic in appearance, with mans 
smaller and larger grajish-whitc nodules 
scattered throughout, chicfl} in the right lobe 
In one area, a process of tumor tissue pro- 
truded into the right portal \cin Sc\crat 
grossly invohed perigastric Kmph glands 
were present There was no c\idcnce oi 
further metastascs or other priman growth 
on further examination 
Microscopic obscrrations The cells wert 
pleomorphic, gcncrallj pale staining and ar- 
ranged in solid sheets surrounding spaces 
which were c\idcntl> \ascular sinuses lined 
bv elongated endothelial cells, apparcutU of 
the Kupffer t>pe In other areas, aggrega- 
tions of dissimilar cclN were «ccn which were 
of rclatwch enormous size, pale and with 
multinucleation into man> bizarre forniatioas 
Dense fibrotic bands surrounded the'e arcis 
while in the former areas definite b.it fin"r 
cirrhosis was cMdeiiL 
Diagnosis Primars carcinoma of the hv cr 
(hepatoma tspc), with cirrho'i* 

Cfljr VI H C, hospital no i 

Chinese laliorcr, aged 21, was admitt**'! No\ 

5, 1922 Six dajs before admission he i 
anorexia, headache and increasing a emit nr 
He was in coma at the time of ad nis*,f t -*» j 
died two daas later \'Cile‘ was prcic u i! i 
li\cr was palpable Tlnre w>s no edet-a nf 
the feet 

Autopss repo’-t Thc'c i.^s no c-'r-rs <■' 
a«citc' The li\cr wcicb’^f 1*5*0 cm \ i 
glc. large, grasish wl je m-s a’ •' c o 
pic’ch replaced tl c rn h* h ’x oi b r' 
with a few 'mailer drerc'r '■»*'*<• i - 
rounding ‘t Vo iic.a't^'rt ' 1 

no o'htr prinars p-rw* i i 'Cie-'f* . 
lurthcr ex tn>* a'l -i of • .c b <’•» 

Vicroscop c c’ r*a • T' ' 

were raiK'^m . >' * ♦ 
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tion. The spleen was not enlarged There 
was considerable edema of legs and feel 
Laborator> observations Wassermann 
(blood), negative. Urine albumen, a trace, 
and occasional hj aline casts. N.P.N 33 
mgm. per 100 c c of blood Red blood cells, 
3,602,000, hemoglobin, 70%, white blood 
cells, 5,500 Gastro-inlestinal x-raj, ncgatuc. 
Fluoroscopic examination showed the right 
side of diaphragm to be ele\.'itcd to the lc\el 
of the second rib, apparcntlj due to an en- 
larged liver Because of our prc\ious obser- 
vations of primary carcinoma of the lucr in 
Chinese such a diagnosis was made in this 
case He remained in hospital four months, 
until his death, Feb 13, 1927 The clinical 
course was that of a rapidly progressive 
hepatic cirrhosis 

Autopsj report The body was that of an 
emaciated, middle aged Chinese, w’lth abdo- 
men distended with fluid The right lung w'as 
firm m its low’er half and seemed to be 
contiguous W’lth the liver. The reason for 
this compression was seen to be due to an ex- 
tremely large growth originating m the liver 
which had grown through the diaphragm on 
the right and produced an upward displace- 
ment of the lower lobe of lung but had not 
invaded the lung proper On section it pre- 
sented a somewhat lobulated grayish-white, 
firm, slightly bile-tinged, carcinomatous ap- 
pearance The right lobe of the liver was 
generally involved , the left less so The por- 
tal system was markedly compressed and the 
gastro-intestinal tract intact throughout The 
left lung was negative The heart was re- 
moved without detaching it from the right 
lung, and a projection of the growth the size 
of a hen’s egg was found m the right auri- 
cle The peritoneal cavity was filled with 
chylous ascitic fluid Further examination 
of the body revealed no other primary focus 
or other pathology An anatomical diagno- 
sis of primary carcinoma of the liver with 
extension through the right side of the dia- 
phragm to the right pleural cavity and right 
auricle was made Histological examination 
of the various sections from the liver con- 
firmed this and showed an associated exten- 
sive cirrhosis 

Diagnosis Primary carcinoma of liver 
(cholangioma type), with cirrhosis 


Crttff II. J. y , hospital no A95277, Chin- 
ese l.iborer, aged 33, was admitted June 18, 
1920. No hisior> was obtainable lie pre- 
sented marked edema of the feet, legs and 
abdomen The li\cr w.ns enlarged and nodu- 

I. ir Tlic patient lived only one and one-half 
hours after admission. 

Aiitopsj report. There was edema of the 
lower extremities The peritoneal cavity 
showed ascitics The li\cr weighed 6,650 gm 
There were grajish-whitc nodules of varj- 
ing si 7 c, from 1 to 6 cm m diameter, almost 
all in the right lobe The intervening liver 
tissue was grosslj cirrhotic Metastatic nod- 
ules were present in Imlli lungs No csidcncc 
of other primary growth w’as rescaled on 
further examination. 

Microscopic obscrsations In this tumor 
the cells were not as large as those seen in 
several of the other tumors of this scries 
They were slightly pleomorphic, and the 
nuclei were h j pcrchromatic, pjknotic and 
mitotic The cells were arranged in solid, 
rclatiscly small, aggregations with no at- 
tempt at acinar or duct formation, and in one 
area a definite tumor embolus w’as seen in a 
large vein A well defined cirrhosis was pres- 
ent throughout 

Diagnosis Primary carcinoma of the liver 
(hepatoma type), w’lth cirrhosis 

Case III Y M , a Chinese laborer, aged 
45, W'as admitted to the hospital on March 

II, 1921 The past history revealed nothing 
significant For fourteen months he had 
suffered from loss of weight and pain in the 
upper part of the abdomen, with occasional 
attacks of fever The patient was emaciated, 
with definite ascites and edema of the feet 
and legs The liver was enlarged He died 
on April 4 

Autopsy report There was marked edema 
of the lower extremities and cavity was filled 
with bloody fluid The liver weighed 4,970 
gm, with the right lobe almost completely 
replaced by large, grayish-white tumor 
masses, one, superficially placed, being ex- 
tremely degenerated and hemorrhagic, ap- 
parently the source of the intraperitoneal 
hemorrhage The left lobe also was studded 
with smaller nodules, many of which were 
bile stained, the intervening liver substance 
being cirrhotic Metastatic nodules were 
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found jn the lungs, omentum and brain No 
other primary growth was found on further 
examination of the body 
Microscopic observations Sections through 
the tumor tissue showed it to consist of an 
aggregation of large, atypical, pleomorphic, 
hyperchromatic cells, many of which were 
extremely large with multinucleation and 
mitoses In some areas the cells were ar- 
ranged in fairly compact masses, in others 
more loosely arranged, but on the whole the 
stroma was sparse and fairly general degen- 
eration was apparent throughout Definite 
periportal cirrhosis was in evidence 
Diagnosis Primary carcinoma of the liver 
(hepatoma type), with cirrhosis 
Case IF GY, hospital no B2907, Chin- 
ese laborer, aged 57, was admitted Jan 17, 
1921 He presented swelling of the feet and 
abdomen, weakness and loss of weight for 
one month Ascites and edema of the feet 
were present He died on Jan 24 
Autopsj report Relatively little of note 
was found on external examination There 
was no edema of the extremities or ascites 
The peritoneal cavity was filled with clotted 
and fluid blood The omentum was adherent 
apparently by recent adhesions to a mass in 
the inferior aspect of the right lobe of the 
liver in which a deep hemorrhagic split was 
present, evidently the source of the hemorr- 
hage The liver weighed 3,060 gm It had 
been converted into a rather sclerotic, yellow- 
ish-white mass with relatively little normal 
liver tissue present, with areas of necrosis 
throughout Finger-like processes of tumor 
tissue were found protruding into the infer- 
ior vena cava No metastases were found in 
the lungs, and there was no evidence of other 
primary growth elsewhere in the bodj 
Microscopic observations The cells were 
large, fairly uniform, hyperchromatic and 
atypical, the nuclear material was especially 
dense but the cells generally showed none 
of the giant-like forms seen in many of the 
hepatoma types They were arranged about 
definite, ^arlously sized, ductlike spaces while 
in many areas definite tumor emboli were 
seen within vascular channels Degenerative 
and inflammatory changes were in eMdence 
with a definite hut relatnely fine cirrhosis 
throughout 


Diagnosis Primary carcinoma of the liver 
(cholangioma type), with cirrhosis 

Case V L H K, hospital no B21104, 
Chinese laborer, aged 47, was admitted June 
24, 1922 No history was obtainable He 
complained of ascites and edema of the legs 
He died on June 25 

Autopsy report There was some edema 
of the lower extremities The peritoneal 
cavity was filled with serosanguineous fluid 
The liver weighed 2,400 gm and was 
markedly cirrhotic in appearance, with manj 
smaller and larger grayish-white nodules 
scattered throughout, chiefly in the right lobe 
In one area, a process of tumor tissue pro- 
truded into the right portal vein Several 
grossly involved perigastric lymph glands 
were present There was no evidence of 
further metastases or other primary growth 
on further examination 
Microscopic observations The cells were 
pleomorphic, generally pale staining and ar- 
ranged in solid sheets surrounding spaces 
which were evidently vascular sinuses lined 
by elongated endothelial cells, apparently of 
the Kupffer type In other areas, aggrega- 
tions of dissimilar cells were seen which were 
of relatively enormous size, pale and with 
multinucleation into many bizarre formations 
Dense fibrotic bands surrounded these areas 
while m the former areas definite but finer 
cirrhosis was evident 

Diagnosis Primarj carcinoma of the In er 
(hepatoma type), with cirrhosis 
Case VI H C, hospital no B25496, a 
Chinese laborer, aged 21, was admitted Nov 
5, 1922 Six days before admission he noted 
anorexia, headache and increasing vomiting 
He w’as m coma at the time of admission and 
died two days later Ascites was present , tlic 
liver was palpable There was no edema of 
the feet 

Autopsy report There w'as no edema or 
ascites The liver weighed 1,950 gm A sin- 
gle, large, grajish-white mass almost com- 
pletel> replaced the right lobe of the h\er 
wnth a few smaller discrete nodules sur- 
rounding it No metastases were found and 
no other primary growth was ^c^caIcd on 
further examination of the l»d> 

Microscopic obsen-ations The tumor cells 
were uniform in size, rather small and for 
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Fig 1 (Case VI) ScctJon of tumor, X 125 Well marked but aborted attempts 
at bde-duct formation are seen, the Immgr cells arc verj atjpical and h>per- 
chromatic, \\hile frequent intercommunications belnecn neighboring ducts 
are apparent 
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the most part surrounded gland or ducthke 
spaces, many of which were very elongated 
Mitotic figures were numerous, but none of 
the very large cells were seen A moderate 
amount of coarse cirrhosis was present 
throughout 

Diagnosis Primary carcinoma of the liver 
(cholangioma type), with cirrhosis. 

Case VII L L F, hospital no B31984, 
Chinese laborer, aged 53, was admitted May 
IS, 1923 Extreme emaciation was evident 
There was no edema of the extremities The 
liver was slightly enlarged There was no 
ascites The patient died on May 26 

Autopsy report External examination 
gave negative results There ivas no ascites 
or edema The liver weighed 2,000 gm and 
was studded with grayish-white nodules 
from 2 mm to 2 cm in diameter throughout 
both lobes A few smaller, similar nodules 
were present in the spleen Several metasta- 
tic nodules were found in three of the left 
ribs No other primary growth was found 
on examination of the remainder of the body 

Microscopic observations Throughout 
these sections many cords and columns of 
pleomorphic cells of liver type were seen 
Many of them were extremely large, with 
correspondingly large nuclei in which mi- 
totic figures were frequent Interspersed 
throughout were well defined bands of fi- 
brous tissue of cirrhotic type in which fairly 
numerous but well developed biliary ducts 
were present 

Diagnosis Primary carcinoma of the liver 
(hepatoma type), with cirrhosis 

Case VIII McM , hospital no B73930, a 
white laborer, aged 76 years, was admitted 
July 12, 1926 He had had weakness for two 
years Edema of the feet, legs and abdo- 
men was getting gradually worse He was 
comatose at the time of admission and died 
on July 13 

Autopsy report There was edema of the 
lower extremities Serosanguineous fluid 
was present m the peritoneal canty and 
in both pleural cavities The liver neighed 
2,500 gm and was studded throughout with 
many grayish-white, bile stained nodules, 
while a larger superficial mass on the super- 
ior surface of the right lobe was adherent to 
the hepatic flexure of the colon but did not 


extend into the lumen Metastatic nodules 
were also present in the lungs No other 
primary growth was found on further exami- 
nation of the body 

Microscopic observations The picture pre- 
sented in the sections from this tumor was 
practically identical with that seen in case 
VII, with the exception of an almost com- 
plete absence of cirrhotic changes This 
would seem to be of interest owing to the 
fact that it IS from one of the two white 
men in our series and is the only patient 
showing no cirrhosis 

Diagnosis Primary carcinoma of the liver 
(hepatoma type) 

Case IX L L, no hospital number, a 
Chinese laborer, aged 35, admitted to the 
emergency ward in an unconscious state on 
Sept 5, 1927, and died within a few min- 
utes after admission 

Autopsy record The body was that of 
a well-developed and nourished Chinese man 
Nothing remarkable was apparent on exter- 
nal examination The peritoneal cavitj was 
completely filled with clotted and fluid blood, 
the source of which was found at the mar- 
gin of the lower portion of the right lobe of 
the liver where a large degenerated carci- 
nomatous mass, 8 by 6 cm , had eroded a 
large blood vessel, the thrombosed end of 
which was apparent The liver was small, 
weighing only 1,090 gm It was markedly 
arrhotic In the right lobe many gra>ish- 
white nodules, varying in size from that of a 
filbert to that prcMouslj noted, were seen, 
all more or less degenerated in appearance 
The left lobe was free from nodules A large 
tumor embolus was present in the first por- 
tion of the inferior vena ca\a No gross 
metastases were found, and further examin- 
ation of the body rc\caled no other primar> 
growth 

Microscopic obsecrations Sections through 
the Iner showed the presence of many aggre- 
gations of atjpical Incr cells, some of 
which appeared to be from ciglit to ten 
times the size of the normal cells, irregular 
in shape, ^\lth large, single or multiple li%- 
percliromatic nuclei frequenth showing mi- 
tosis No attempt at acirnir or duct lormiUon 
was apparent although in a few ircis the 
cells were arranged in solid c>lindric forma- 
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tions frcqucntlj showiiiR considerable central 
degeneration. Extcnsi\c cirrhosis was pres- 
ent throughout with dense hands of fibrous 
tissue surrounding masses of these at\pical 
cells No tumor emboli were c\idcnt in the 
sections 

Diagnosis. Primar\ carcinoma of the liver 
(hepatoma t>pe), with cirrhosis. 

Case X S H., coroner’s autopsy, no his- 
tory available The bod> was that of a 
Chinese laborer, aged about 45, who had died 
Dec 16, 1928 Autopsy showed hemorrhage 
into the gastro-intestinal tract No evidence 
of cancer of stomach or intestines was found 
The liver show'ed extensive cirrhosis and 
carcinomatous nodules Histologicall> , these 
were carcinoma of the hepatoma type An 
extensive cirrhosis w'as present. 

Diagnosis Primary carcinoma of liver 
(hepatoma type), with cirrhosis. 

Case XI S ci P , hospital no C37S23, a 
Chinese laborer, aged 44, was admitted Sept 
14, 1930, and died Sept 26, 1930 His illness 
began one month previous to admission with 
indefinite pain in the right upper quadrant, 
sometimes followed by vomiting Loss of 
weight (exact amount unknown), loss of 
appetite, acholic stools and icteroid tinge to 
conjunctivae were noted Urine had been 
dark 

Physical examination The patient was 
very emaciated, deeply jaundiced The ab- 
domen was not distended but tender over the 
right side There was a nodular tender en- 
largement of the liver to below the level of 
umbilicus X-ray examination of the gastro- 
intestinal tract was negative, and the Wasser- 
mann reaction was negative 

Autopsy report The body was markedly 
jaundiced, emaciated, abdomen distended, 
right lower extremity edematous There was 
a nodular mass in the right hypochondrium 
Old fibrous pleurisy, bilateral, with an old 
tuberculous focus in apex of left upper 
lobe was found There were 1J4 pints of 
serosanguinous fluid m the abdominal cavity 
The hver weighed 3,860 grms and was 
markedly nodular and greenish-yellow in 
color On section, four large degenerated 
masses, varying from a navel orange to a 
medium sized grapefruit were seen, chiefly 
in the left lobe Scattered throughout the re- 


m.iinmg livci tissue were innumerable noilulcs 
varving trom a bean to a walnut in size 
These larger masses had varied colors : some 
crcaiii-colorcd, others more deeply >ellow 
and still others showing verj extensive 
hemorrhagic cxtr.ivasatioii An advanced 
degree of cirrhosis was present in the inter- 
vening liver tissue. No evidence of aiij other 
ncopl.istic process was found and no metas- 
tascs. A diagnosis of primar> carcinoma 
of the liver was made Hislologicallv this 
proved to be of the hepatoma tvpe and there 
was extensive cirrhosis 
Diagnosis. Primary carcinoma of hver 
(he’patoma tvpe), with cirrhosis 
Case XI I \V J , hospital no C44523, 
English gardner, aged 57, was admitted 
March 11, 1931, and died Ma> 4, 1931 
Complaints Patient had not been as well 
as usual, with drenching night sweats There 
were manj bad teeth which he wished ex- 
tracted 

History This man was born m England 
in 1874, lived from 1892 to 1911 in India, 
came to Canada in the latter part of 1911, 
was m the Great War for four and a half 
years, discharged, A-1, no pension Patient 
states that he has never been in bed until 
last year, when he was admitted because of 
carbuncle on his back This was incised and 
patient got along very well While in India 
the patient had malaria on several occasions 
which cleared up with the administration of 
quinine He had also had some d>sentery 
He was treated early and with satisfactory 
results Patient had a Neisserian infection 
while living in India but denied lues 
Present illness This patient reported 
about one week ago requesting that he have 
complete extraction of all his infected teeth 
Prior to having this done a general examina- 
tion was made and on questioning he stated 
that for the past three weeks he had been 
having very drenching night sweats and has 
had to change as often as ten times a night 
About Christmas time he had a sharp pain 
in his right abdomen which doubled him up 
and at that time he reported to the Emer- 
gency Ward and was given some Sippy 
powders and placed on modified Sippy diet 
He states that the pain cleared up shortly and 
he has not been bothered since Bowels are 
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regular when at his- work which gives him 
considerable exercise, but when lying in bed 
he requires aperients each night 

Examination The patient was found to be 
a rather short man, slightly stooped and in 
poor physical condition His weight has 
dropped 20 lbs in the last month Teeth were 
in lery bad shape, x-ray showed several in- 
fected roots On the left side of neck at the 
angle of jaw there was a small hard gland, 
also a few very small glands in the posterior 
triangle, possibly from the infected teeth 
Lungs and heart were normal Blood pres- 
sure was 135/78 A tumor could be seen 
about midway between the costal margin and 
the pubes which moved freely on respiration 
and on palpation there could be felt a very 
definite, firm mass This appeared to be the 
lower margin of the liver Spleen was also 
palpable Rectal examination was negative 
Pupils and reflexes were normal 

Laboratory findings Gastro-intestinal x- 
ray examination showed no evidence of an 
intrinsic organic lesion However, the he- 
patic flexure, ascending colon and proximal 
half of the descending colon were displaced 
downwards and inwards, apparently by a 
mass in the right hypochondnum Blood 
Kahn reaction was negative Red blood cells, 
5,216,000 , hemoglobin, 94% , white blood 
cells, 11,100, polymorphonuclears, 78% 
Urinalysis essentially negative Van den 
Bergh normal delayed reaction , normal 
quantitative estimation A provisional diag- 
nosis of primary carcinoma of the liver was 
made and on March 21, 1931, an exploratory 
laparotomy was performed, confirming this 
diagnosis The patient became progressively 
weaker and emaciated, with quite frequent 
drenching night sweats, and expired May 4, 
1931 

Autopsy findings The body was that of a 
fairly well developed but extremely emaciat- 
ed white male, 57 years of age There was 
little of note on external examination beyond 
the presence of an old long right rectus in- 
cision, healed, and a nodular mass in the 
right upper quadrant of the abdomen The 
dome of the diaphragm on the right reached 
to the fourth rib Pleural cavities were free, 
however, and the right lung was emphjsema- 
tous throughout and show ed an occasional 


small plaque-like half-bean-sized greyish- 
pink subcapsular nodule, these nodules were 
also seen in the left lung The posterior 
half of the left lower lobe was edematous, 
congested, and showed scattered broncho- 
pneumonic areas The heart was of normal 
size and showed relatively little of note 
grossly The liver extended 9 ems below the 
right costal border, 2 ems below the left 
costal border, and 3 ems below the ensiform 
in the midline The upper limit of its right 
lobe was, as before stated, at the level of 
the fourth rib The liver weighed 3,860 grms 
It was markedly nodular, studded with in- 
numerable greyish-white, relatively soft, 
somewhat rubbery nodules, varying from a 
filbert to a grapefruit in size The right lobe 
was chiefly involved and its low-er border, 
posteriorly, was at the crest of the ilium It 
was markedly adherent to the cecum and 
hepatic flexure which were pushed anteriorly 
and medially by the growth The gall blad- 
der was small but grossly intact On section 
these nodules were seen to be ver\ exten- 
sively degenerated, especially the larger ones, 
and presented varying colors — some were yel- 
lowish, others more greyish-white, and still 
others showed extensive hemorrhagic ex- 
travasation The smaller ones showed an 
outer rim of relatively well prescr\ed tissue 
with central areas of degeneration A few 
perigastric and pre-aortic involved glands 
were present The gastro-intestinal tract was 
negative throughout The pancreas, though 
adherent to the undersurface of the growth, 
show’ed no evidence of neoplasm Spleen 
kidneys and adrenals w'ere also quite innocent 
of any neoplastic process and showed rela- 
tively a normal gross appearance The blad- 
der and prostate were also negatne The 
brain was examined and no evidence of path- 
ology found This was c\idcntlj a primari 
carcinoma of the li\er with metastascs to 
regional Ijmph glands and lungs, and ter- 
minal bronchopneumonia in the left lower 
lobe 

Microscopic findings A large number of 
sections were taken through the \-arious por- 
tions of the li\cr and through Ihi. smill 
plaque-likc nodules in the lungs and iinohwl 
regional glands Tlic\ showed a neoplastic 
process, characterized b\ a era large more or 
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less spherical, deepl> •staining cells of atjpi- 
cal epithelial form Mitotic figures were fre- 
quent hut no tencleiicj toward giant cell 
formation was evident The cells were fre- 
quently arranged in columns with spaces 
betw'eeii A very sparse fine trahcculai 
stroma was present and where the Incr tis- 
sue was incorporated there was a dcfimtc hut 
relatively slight cirrhosis The spaces men- 
tioned above were c\ idently aborted attempts 
at duct formation Extensive fattj infiltra- 
tion and considerable hemorrhagic extras asa- 
tion svas also present The sections through 
tlie glands and nodules in the lungs showed a 
process similar to the above 
Diagnosis Primary carcinoma of the liscr 
(cholangioma tjpe), with cirrhosis Metas- 
tases to lungs and regional Ijinpli glands 

Comment 


Sex and Age All twelve cases oc- 
curred m males We see a much small- 
er number of Chinese women m pro- 
portion to men than is true in whites 
This IS not sufficient to explain the 
great frequency of primary carcinoma 
of liver in males Our impression is 
that some additional environmental 
factor must play a part in the causation 
of this condition The average age was 
46 5 with extremes of 21 to 76 years 


TABI.E III 
Age Incidence 
DECADE CHINESE 

21 to 30 1 

31 to 40 2 

41 to SO 5 

51 to 60 2 

61 to 70 0 

71 to 80 0 


WHITE 

0 

0 

0 

1 

0 

1 


10 


2 


It IS interesting that 5 of the 10 Chinese 
cases occurred in the fifth decade 
Symptoms There are no symptoms 
characteristic of primary carcinoma of 
the liver The patients usually present 
the clinical picture of a rapidly pro- 
gressive arrhosis of the liver with un- 


usually Speedy emaciation. E<lcma of 
the cxticmities common!) occurs and 
ascites is usual. Jaundice occurs in 
some cases but is not constant The 
high fixed liter may lie a suggestite 
factoi in the diagnosis. This was noted 
in a number of our cases. It uas es- 
pecial!) well shown in case I in which 
.1 radiograph of the chest showed the 
right diajihragm up to the second rib 
The liter was fixed and did not de- 
scend with inspiration or changes in 
posture. 

Antemortem diagnosis of primar) 
carcinoma of liver was made in two 
cases, I and XII m this series In case 
, I this was made entirely on clinical evi- 
dence and on the negative laborator)' 
findings The high fixed liver ttas a 
noticeable feature here In case XII the 
antemortem diagnosis was confirmed 
by an exploratory laparotomy and 
biopsy. 

Pathology 

Primary carcinoma of the liver may 
be divided into ttvo types on the basis 
of the cellular pathologic changes (1) 
hepatoma, a true liver cell tumor, and 
(2) cholangioma, a bile duct tumor 

In this series there were eight hepa- 
tomas and four cliolangiomas 

The relation of cirrhosis to primary 
carcinoma of the liver is definitely es- 
tablished Some observers go so far as 
to question the diagnosis of a primary 
caranoma of the liver in the absence 
of a definite cirrhosis The cirrhosis 
may be either portal or biliary and is 
probably a precursor of the carcinoma 
In cirrhosis, a degeneration of the liver 
cells and bile ducts occurs followed by 
some evidence of regeneration or at- 
tempts at regeneration which may re- 
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suit xn the disorderly growth which 
characterizes these carcinomas Eggel* 
found arrhosis in 85 per cent of hepa- 
tomas and SO per cent of cholangiomas 
In our series, cirrhosis was present in 
all four of the cholangiomas and in 
seven of the eight hepatomas, the ex- 
ception being in one of the white pa- 
tients in the senes The microscopic 
sections in this case were so definitely 
those of a true hepatoma that we have 
no hesitation in including it in this 
series in spite of the absence of the 
usual cirrhosis 

Metastasis appears to occur entirely 
by the blood stream The hepatomas 
invade the capillaries and gross tumor 
emboli are frequently seen in these 
cases m portal vein radicles and in the 
inferior vena cava The cholangiomas 
are said to metastasize earlier and more 
frequently than the hepatomas In this 
series, however, metastases were more 
frequent among the hepatomas, occur- 
ring in five of the eight cases and being 
found in only two of the four chol- 
angiomas The lungs were involved in 
five cases, the ribs and spleen in one 
case, the mesenteric and perigastric 
glands in two, and the brain in one 

While nothing has been added to our 
knowledge of primary carcinoma of the 
liver by this contribution it seemed 
worthy of record (1) because of the 
rather large number of cases of a com- 
paratively rare condition, and (2) be- 
cause of the high incidence in the Chin- 
ese This increased incidence in the 
Chinese in our series is, we believe, a 
result of the fact that these immigrants 
come from Kwang^ung, a province in 
China where chronic disease of the 
liver and primary carcinoma of the 
liver are of more frequent occurrence^ 


than in other parts of China Infection 
with Clonorchis sinensis may have been 
the exating factor in the production of 
some of these primary carcinomas 
while others may have resulted from 
chronic irritation of the liver due to 
other causes (hepatitis with resulting 
arrhosis) While the actual parasites 
were not found in any of our cases, the 
mfection with Clonorchis is after all 
only the exciting factor, the parasites 
setting up a chronic irritation resulting 
in a arrhosis and in some cases m pn- 
mary caranoma 

In an autopsy on a Japanese male, 
aged 46, we found an extensive in- 
volvement of the liver with Clonorchis 
sinensis which had converted it into a 
more or less polycystic, markedly de- 
generated structure, these cyst forma- 
tions being dilated biliary channels 
Histologically, definite evidence of 
arrhosis, bile duct and slight liver cell 
regeneration was apparent This seems 
of interest in the possible correlation of 
arrhosis of the liver with primary car- 
cinoma, for, as Maxwell states from 
personal knowledge, primary carcinoma 
of the liver is common in certain lim- 
ited areas in China where Clonorchis 
infection is common 

In the past three months we have 
found a coinadent Clonorchis mfection 
in a Chinese woman dying of a miliarj 
tuberculosis and in a Chinese male 
dicing of niassiie Jiemorrhagc from 
gastric ulcer These had produced no 
gross pathologic change in the In cr and 
on histological examination s h o \\ e d 
only a chronic cholangitis It sccmi 
probable that had thecc patients li\cd, 
a more definite cirrhotic process might 
have been established 

The Incr m one of our white cases 
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showed no ciiihosis but in the other, 
case XII, thcie was a very slight de- 
gree This is of interest as this man 
had lived in India on a tea plantation 
for 20 years and gave a history of ma- 
laria and, apparently, djscnteiy, and 
there is a likelihood of his having had 
some parasitic infection while there. 

Conclusion 

1 A series of twelve cases of pri- 
mary caicmoma of the liver is pre- 
sented. Ten of these are in Chinese 
and two in whites. These were ob- 
served at the Vancouver General Hos- 
pital in the twelve years, 1920 to 1931, 
inclusive 

2 The incidence of the series as a 
whole was 12 cases in 1967 autopsies, 
or 061 per cent. The incidence in 
whites was : 2 cases in 1828 autopsies, 
or 0 109 per cent The incidence in 
Chinese was 10 cases in 139 autopsies, 
or 7 19 per cent 

3 The Chinese came entirely from 
the province of Kwangtung in the 


south of China. Investigations have 
shown that in that area as high as 100 
per cent of the population are infested 
with intestinal jiarasitcs. The common- 
est is the liver fluke, Clonorchis snicn- 
siK. All of these cases showed a cirrhosis 
suggesting picMous chronic lucr irri- 
tation. 

The high incidence of primary car- 
cinoma of the liver in these Chinese 
may, we belie\ e, be a result of the fre- 
quent infestation with intestinal para- 
sites 

5 Eight of the twelve cases ivere 
hepatomas or liver cell caranomas 
Four were cholangiomas or bile duct 
cell carcinomas. 
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Some Recent Observations Regarding the Nature 

of Epilepsy 

By Irvine McQuarrie, M D , Minneapolis, Minn 


Introduction 

A SURVEY of the literature on 
the subject reveals the fact that 
there has been a notable revi- 
val of interest in the problem of epilep- 
sy during the past few years Although 
the annals of medical history are re- 
plete with references to this bizzare 
convulsive disorder, there have been but 
two short periods before the present in 
which measurable progress toward so- 
lution of Its problems has been made 
The first of these was that in which the 
illustrious Greek physician, Hippoc- 
rates (460-347 B C succeeded in 
dissipating the cloud of superstition 
that had previously enshrouded the dis- 
ease and laid the foundation for our 
present conception regarding it The 
second covered a span of approximate- 
ly thirt)' years (1855-1885), during 
which Laycock" introduced bromide 
therapy and Kussmaul and Tenner,® 
Jackson,* Gowers® and others made a 
vigorous attack upon the problem of 
pathogenesis using both clinical and ex- 
perimental methods 

From the Department of Pediatncs of the 
Universitj of Minnesota, Minneapolis, Minn- 
esota 

Presented at the San Francisco kfceting 
of the American College of Ph\ sicians, April 
6 , 1932 


Of special interest to us here is the 
fact that these early investigators ex- 
pressed certain views regarding the na- 
ture of the disease which are similar to 
those held by leading neuropathologists 
today In his plea for recognition of 
the fact that epilepsy is not a “sacred” 
disease but, like any other disorder of 
the body, has a natural cause, Hippoc- 
rates finally concluded that “ who- 
ever is acquainted with such a change 
in men and can render a man humid 
and dry, hot and cold by regimen could 
also cure this disease” Regarding the 
relative importance of various causa- 
tive factors Kussmaul and Tenner 
(1859) made the following statement 
“Every physician of the present day 
who IS at all judicious will relinquish 
the hope cherished with cluldlikc con- 
fidence by certain schools and times 
that pathological anatomy is destined to 
give an explanation of the nature and 
seat of epilepsy, and he will only expect 
that result from the progress of the ex- 
perimental ph^ siolog\ of iier\ es ” 
Gouers held a similar opinion, stating 
that, “It IS a disease of tissue, not of 
structure” He was com meed that final 
solution of the problem must await 
further ad\ances in brain cell plijsiolo- 

sy 

Among the contributions made dur- 
ing the present period ha\e been the 


497 



498 


Irvine McQuarric 


following (1) The introduction of 
phenylethylbaibitinic acid as a spccihc 
remedial agent; (2) the observation 
that marked symptomatic improvement 
lesults from fasting*'*” oi from the use 
of a ketogenic diet.’®'” and the discox- 
ery that certain factors, such as the 
state of oxygenation of the blood," the 
acid-base equihbiium’ and the 
water balance of the body’®**" may 
greatly influence the occurrence of seiz- 
ures In their recent monograph on the 
subject Lennox and Cobb® summarize 
the present status of the problem as 
follows "The physiological changes 
winch we have mentioned (anoxemia, 
alkalosis and edema) are themselves 
only contributory factors They tend 
to induce seizures by increasing the ir- 
ritability of nervous tissues, producing 
an effect which is not specific for epi- 
lepsy Furthermore, the physiological 
changes mentioned will produce seiz- 
ures only in those who are subject to 
seizures Therefore, the question yet 
remains, why, under a given stimulus, 
one person should have a seizure and 
another not . . Though this variability 
is presumably related to the subtle 
chemistry of the brain cell, its elucida- 
tion is for the future As we have 
emphasized above, there is no constant 
anatomical lesion in epilepsy, and only 
a minority of all patients with exten- 
sive cerebral pathology have fits We 
are forced then to postulate some un- 
known constitutional element This 
abnormal ‘convulsive capacity’ is pre- 
sumably present in some degree in each 
person with epilepsy.” 

The purpose of the present paper is 
to review some of the data from sev- 
eral of our recent studies, whjeh were 
undertaken primarily with the hope of 


obtaining information regarding the 
basic nature of the elusive functional 
pathology (“nervous instability”) upon 
which this “abnormal convulsive ca- 
pacity” IS dependent. Our experimen- 
tal approach to the problem has been 
that of attempting to elucidate the 
mechanisms by which epileptic convul- 
sions are cither induced or prevented 
from occurring by certain changes m 
regimen. The particular studies pre- 
sented here concern the relationship of 
water and mineral metabolism to the 
occurrence of seizures. While evidence 
obtained b}' this indirect method must 
of necessity be incomplete and more or 
less presumptive in character, it is ob- 
Mous that any data whatsoever, which 
point to a disturbance in brain cell 
physiology, may be important for the 
ultimate solution of the problem 

Results 

Examples of data from two different 
series of clinical experiments are pre- 
sented in detail on the accompanying 
graphic charts which are largely self- 
explanatory They have been selected 
from a more extensive study on the 
water and mineral metabolism^'’’® to 
illustrate several points of difference 
between the reaction of the epileptic 
and tliat of the normal subject under 
given conditions 

These conditions and the methods of 
proceduie used were essentially as fol- 
lows Each experimental subject was 
kept in a small metabolism ward m 
company with another patient under 
the constant supervision of a well- 
trained special nurse He was kept m 
bed under light covers continuously ex- 
cept for short periods when allowed up 
to use the bed-side commode and to be 
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weighed The room temperature was 
kept between 20° and 24'’C and the 
relative humidity between 40 and 66 
per cent so that there was no sensible 
sweating Each day was divided into 
four six-hour periods in each of which 
the diet, water intake and medication 
were the same At the end of each six- 
hour period the bladder was completely 
emptied into a weighed container, after 
which the net body weight was deter- 
mined on an accurate scale sensitive to 
five grams The food, water and medi- 
cation for the next period were then 
given The diet for the first patient 
(chart I), which was uniform through- 
out the study, consisted of distilled 
water, cane sugar, egg yolk, egg white, 
fresh 40 per cent cream, clear lemon 
juice and whole-milk powder — sub- 
stances of comparatively constant com- 
position which lend themselves to ac- 
curate anatyses In the second experi- 
ment (chart II), heavy cream and cane 


sugar alone were given because it was 
desired in this instance to have a still 
lower mineral intake The complete 
water balance was measured according 
to the method described by Newburg 
and Johnston 

The experiments shown on chart I 
illustrate the effect of induced changes 
m the state of hydration of the body 
upon the mineral exchange and the 
occurrence of convulsive seizures in an 
epileptic girl fourteen years of age 
This particular patient was selected for 
the study because of the great severity 
of her epilepsy (2 to 12 convulsions 
daily when not under treatment) and 
because she had previously been found 
to be amenable to luminal therapy and 
was extremely sensitive to alterahons 
in her water balance She was given a 
maintenance diet with sufficient water 
to satisfy her thirst and her physiologi- 
cal requirements under ordinary condi- 
tions, as determined by a three-day pre- 



Chart I Relationship of water and mineral balances to the occurrence of conMiIsions 

under \-anons conditions 
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liminary pcnoci, not incUiclccl in the 
chart The single variable factor for 
each distinct pciiod is indicated at the 
top of the chai t 

The close relationship between the 
water balance of the body and the oc- 
cuirence of sei?uies ^^as the most strik- 
ing observation of this stud) It is ob- 
vious that sudden storage of water was 
follow'ed w'lthin fiom 18 to 36 hours h\ 
numerous giand mal attacks, whcicas a 
negative balance from any cause was 
follow'ed fairly promptly by their ces- 
sation In respect to the nimcial bal- 
ance, the most important results w'cic 
those pertaining to the excretion of po- 
tassium and sodium The contrast be- 
tw^een the non-convulsive and the con- 
vulsive periods, as legaids the ratio of 
urinary K to urinary Na w'as striking 
In all but the last period Nia predomi- 
nated during periods of negative w'atei 
balance with freedom from seizures, 
whereas the excretion of K greatly ex- 
ceeded that of Na during the convul- 
sive periods The ratio 

meq K 

meq Na 

for each of the experimental periods 
was as follows Urea period, 0 8 ; first 
water storage period, 2 5 , phenobarbi- 
tal period, 0 6 , contiol period, 0 7 , and 
pitressin period, 2 3 From the view- 
point of the pathogenesis of seizures 
these facts appear to us to be of con- 
siderable significance When the large 
negative balance of K for the water 
storage periods was first recognized, it 
was casually looked upon as being 
merely secondary to the convulsions, 
that IS, it was interpreted as represent- 
ing nothing more than an attempt on 
the part of the tissues to furnish base 


foi ncutiali/alion of the ILCO, and 
lactic atid accumulating m the bod) 
fluids (luring the seizures. The objec- 
tion to this assumiition, howcier, is the 
fact that tin incicasc in K output mani- 
fested itself fiom 12 to 36 hours liefore 
the fit St coiiMilsion of c.^ch senes, at a 
tune w hen water was being stored Tins 
phenomenon was particular!) striking 
dm mg the pitrcssm aiitidiuresis period 
where it preceded the first cotuulsion 
by mote than 36 hours 

Since in the human subject most of 
the K of the body is held within, and 
most of the Na outside, of the cells, as 
determined by the semipcrmeability of 
the cell membranes, it appears clear to 
us that the preponderance of Na and 
Cl in the periods of diuresis indicates 
remo\al of extracellular fluid; whereas, 
excessne excretion of K, as during the 
pitressin period, indicates a "leakage” 
of this element from within the body 
cells This response to pituitary antidi- 
uresis has not been seen m normal 
subjects nor in mildly epileptic patients 
111 wdiom the procedure has not been 
pushed to the point of mduang seiz- 
ures In fact, normal subjects taking 
the diet given here show a predomi- 
nance of Na and Cl excretion during 
pitressin antidiuresis The amount of 
K in the pituitary extract is far too 
small to be a significant factor in the 
increased K output It is interesting 
that K and Cl instead of Na and Cl 
predominated in the extra water elimi- 
nated 111 the post-pitressm period This 
may be interpreted as indicating that 
stored extracellular water contained a 
considerable amount of K which had 
diffused into it fiom the cells during 
the pitressin period or that some of the 
water retained had been stored within 
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the cells and had earned K with it as it 
was expelled from them following the 
disappearance of the pitressin effect 
The water and mineral exchanges 
during the period of intensive pheno- 
barbital therapy were of special inter- 
est The body weight, which had risen 
very rapidly during the preceding pe- 
riod of forced water drinking con- 
tinued to increase slightly during the 
first three days with storage of small 
amounts of the various minerals At 
the end of the second day the patient 
showed fairly marked puffiness of the 
face and definite pitting edema over the 
legs but with normal urine findings and 
no signs of myocardial insufficiency 
This disappeared following the occur- 
rence of a spontaneous diuresis, which 
began on the third day and reached its 
height during the post-phenobarbital 


control period The appearance of this 
subcutaneous edema, which cannot be 
adequately explained by the compara- 
tively small magnitude of the positive 
water and mineral balances on these 
two days, suggests the possibility of a 
translocation of water from the intra- 
to the extracellular position 

Observations similar to the foregoing 
on the relationship of water storage to 
the occurrence of gt and mal seizures in 
severely epileptic patients suggested the 
t5rpe of experiment represented on 
chart II It was assumed that a more 
or less crucial test of the fundamental 
importance of this relationship in the 
disease would be the response of mildly 
epileptic patients to forced water drink- 
ing and simultaneous pituitary anti- 
diuresis during their free intervals be- 
tween regular attacks Experiments 


NON-EPILEPTIC EPILEPTIC 



Chart II Effect of sustained pituitao antidiurcsis on epileptic and non-epilcptic *uhjcct<! 
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undertaken with this in mind demon- 
strated that It is possible in a high per- 
centage of cases to induce typical grand 
mal seizuics (and veiy occasionally 
pcht nial) by this proceduic. Non- 
epileptic subjects of a similar age group 
have failed to have seizures of any kind 
when treated m the same or an even 
more rigorous manner. The icsults thus 
far suggest that the test is more or less 
specific in bringing out at least one 
characteristic weakness m the physio- 
logical adj'ustment of the epileptic pa- 
tient, even when this is latent. 

The data presented in chart II are 
typical in showing the contrast between 
the response of the non-epileptic and 
that of the epileptic subject to sus- 
tained pituitary antidiuresis When 
both were placed on extremely low 
mineral diets and were given the 
amounts of watei indicated and at the 
same time sufficient pitressin subcu- 
taneously to prevent water diuresis, the 
mild epileptic had a typical seizure at 
the end of thirty hours and after a gam 
of only 1 5 kilograms, or 3 per cent, in 
body weight, whereas the non-epilep- 
tic had no convulsive reaction in spite 
of a gain of 2 5 kilograms, or more 
than 5 per cent, in body weight The 
latter experienced much more abdom- 
inal discomfort, nausea and malaise be- 
fore her test was completed than did 
the epileptic patient, which indicates 
that the control was sufficiently rigid 
Following the recovery of his water 
balance after the first test, the epilep- 
tic patient was again subjected to the 
procedure but this time with just suffi- 
cient NaCl added to the diet to prevent 
dilution of the extracellular body fluid 
by the retained water. As shown on 
the chart the effect of the latter mea- 


sure was apparently to prevent the oc- 
cuirencc of a seizure even though the 
test was continued over 48 hours and 
2.5 kilograms of water was retained as 
against 1 5 kilograms in the previous 
test Several da>s later repetition of 
the procedure without addition of the 
salt was once more followed by a t>pi- 
cal grand mal attack at the end of 18 
hours. The resemblance between the 
leaction of the non-cpiIeptic subject 
during the regular test and that of the 
epileptic, w'hcn extra NaCl was given, 
w'as striking to the last detail, except 
for the fact that the latter subject final- 
ly vomited after tlic procedure had been 
carried w'ell beyond the point usually 
necessary for induction of seizures 

Discussion 

Although the data presented here are 
m themselves clear-cut, their interpre- 
tation m respect to the mechanism of 
the convulsive seizure must of necessi- 
ty be highly tentative because the evi- 
dence is incomplete and is more or less 
inferential in character. Nevertheless, 
with these limitations definitely m 
mind, it IS interesting to conjecture re- 
garding the possible sequence of events 
wdiich appear to lead up to the convul- 
sion under the conditions of our experi- 
ments 

If we assume that epilepsy is a dis- 
order of the nervous system m which 
there is an inherent disturbance in brain 
cell physiology, what particular func- 
tion of the cell may be deficient ^ Hav- 
ing practically ruled out increased in- 
tracranial pressure and the vasopressor 
action of the pituitary extract as pri- 
mary factors in the causation of seiz- 
ures m the antidiuresis experiments,^^ 
we believe that such data as we have 
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here may indicate an inherent weakness 
m the mechanism for controlling the 
semipermeability of the brain cell mem- 
branes When the subject, who has 
been on a low mineral diet for a num- 
ber of days, is forced by sustained anti- 
diuresis to retain a volume of distilled 
water equal to from 3 to 6 per cent of 
his original body weight, a significant 
decrease in the total osmolar concentra- 
tion of the electrolytes in his extracell- 
ular body fluids is found to occur 
Under these conditions there is un- 
doubtedly a strong tendency for an ex- 
cess of water to enter the fixed cells of 
the brain and other organs and for in- 
tracellular elements to diflFuse outward 
because of the lowered osmotic pres- 
sure of the fluid outside of the cell 
From the data presented, it appears 
that the normal subject can temporarily 
withstand the strain of this rather dras- 
tic modification of the extracellular 
fluid, whereas the epileptic’s margin of 
protection is much narrower We have 
pictured the situation tentatively some- 
what as follows The chemical struc- 
ture of the brain cell membrane may 
be deficient or the cell colloids as a 
whole may be abnormal in their consti- 
tution or in their mutual relationships 
Variability in clinical seventy might 
well be determined then by the type and 
degree of abnormality present In the 
case of the severely epileptic patient, 
(chart I) not onlj sustained pituitarj 
antidiuresis, but the mere drinking of 
extra water following a penod of de- 
hydration resulted in the occurrence of 
many seizures The mechanism here is 
probably the same as in the mild case 
(chart II) in which a convulsion was 
induced, namely, that extra water en- 
ters the cells and K diffuses from them 


at the same time because of functional 
infficiency in the cell membranes It is 
conceivable that the resulting disturb- 
ance in the equilibrium between the 
various electrolytes and the imbibition 
of extra water by the cell colloids 
would account for the wide-spread ir- 
ntability of the brain cells. The as- 
sumed imbibition of water by the brain 
cells with simultaneous loss of K has its 
analogy in the experimental observation 
of MacDonald,®® that nerve tissue in 
Ringer’s solution swells and loses K by 
diffusion at a point of stimulation or 
injury It is known from the work of 
Syz®^ and others that any form of ex- 
citation or injury increases cell mem- 
brane permeability Most factors which 
increase cell membrane permeability 
probably increase excitability also 
Whether or not a disturbance in 
membrane activity, such as that postu- 
lated here for the purpose of discus- 
sion, would be more likely to depend 
upon a defect in the chemical structure 
of the brain cells or upon extrinsic ner- 
vous or hormonal factors cannot be 
said from the data now a^allable We 
have some evidence of a disturbance in 
the ratio of lecithin to cholesterol m 
the blood plasma in relationship to seiz- 
ures ®® This may indicate an abnormal 
state of equilibrium between these 
physiologically antagonistic substances 
in the brain tissue, which is characteris- 
tically rich m them While there was 
found no constant relationship betw cen 
the occurrence of seizures and the ab- 
solute level of either cholesterol or leci- 
tlun, the ratio of the latter to the form- 
er Avas found repeatedly to be highest 
at or A’ery near the time of a coimiNion 
and lowest at the time most remote 
from one, when samples were taken 
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seimlly on an incliviclual patient. In the 
light of the fact that lecithin and cho- 
lesterol arc consideied to play a major 
role in the i cgulation of cell menibranc 
peimeabihty,'® these data tend to sup- 
port the idea of defective cell struc- 
ture Comparative brain analyses aie 
at piesent being made for further test- 
ing this possibility There are facts, on 
the other hand, which indirectly sug- 
gest the alternative explanation of a 
disturbance m the extiinsic nervous or 
hormonal factois governing permeabil- 
ity. Further investigation in this field 
IS urgently needed. 

In favor of the view that the charac- 
teristic convulsive tendency of the epi- 
leptic IS dependent upon an inherent de- 
fect in the mechanism for conti oiling 
this important cell function, is the cir- 
cumstance that various factois (nar- 
cosis, sedation, etc ), which favor ces- 
sation of seizures, are known to de- 
crease permeability, while those which 
favor their occurrence (alkalosis, an- 
oxemia, injury, stimulation) are known 
to increase it On the basis of general 
considerations sucli as the latter, 
Georgi®^ has already elaborated a 
theory of increased cell membrane per- 
meability in this disease While our 
evidence is inadequate at the present 
time for formulation of a definite 
theory, we believe that the final solu- 
tion of the epilepsy riddle will be found 
in some such abnormality of brain cell 
function as that suggested above 

Summary and Conclusions 

1 Experimental and clinical studies 
on the relationship of epileptic seizures 
to variations in the water and mineral 
exchanges of the body are briefly re- 
viewed 


2. IToduction of a deficit in the 
l)ody water bj any means tends to 
cause a temporary cessation of convul- 
sions in sexcrely epileptic children 

3. Rc-establishmcnt of a positive 
water balance results in recurrence of 
seizures m such patients 

4 Txpical grand vtal attacks can be 
induced in a high percentage of the 
mildly epileptic patients, but not in non- 
epileptic subjects, by giving w’ater at 
the rate of fiom 2 to 5 cc per kilo- 
gram of body weight per hour wdiile 
maintaining effcctixc pituitary antidiu- 
icsis. This dififcrencc in response he- 
tw'ccn non-epilcptic and epileptic pa- 
tients appears to be sufficiently specific 
to serve as a test in differential diag- 
nosis m obscure cases 

5 Dilution of the extracellular body 
fluids IS considered to be essential to 
the induction of seizures under these 
conditions, because addition to the loxv- 
mincral diet of just sufficient NaCl to 
prevent dilution tends to prevent their 
occurrence 

6 Mineral studies show that during 
periods of diuresis and freedom from 
seizures the excretion of Na and Cl 
greatly exceeds that of K. 

7 In one series of experiments it 
was found that the K balance was 
strongly negative during convulsive pe- 
riods, when water was being stored At 
the same time Na showed a slightly 
positive balance 

8 Since most of the K of the 
human body is held within the cells, 
this marked increase in K excretion, 
which manifested itself in the case of 
the severe epileptic from 2 to 36 hours 
before convulsions began to occur, in- 
dicates a “leakage” through the cell 
membrane This phenomenon has not 
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been found to occur in normal subjects the view that the mechanism for con- 
under similar conditions trolling the semipermeability of the 

9 These and other data referred to brain cell membranes is inherently de- 
are tentatively interpreted as favoring fective in epilepsy 
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Modem Muscle Physiology and Circulatory Failure 

By J. C Meakins, M D , C.M., LL D., F R C P.. F A.C P , Montreal, Canada 


T he prevailing interpretation of 
circulatory failure, particularly 
when conceived as cardiac in ori- 
gin, IS usually founded upon an ana- 
tomical concept, the reason most prob- 
ably being that the special senses are 
appealed to The murmurs produced by 
valvular defects are readily heaid or 
felt The irregularities of ihythm are 
likewise recognizable either by palpa- 
tion of the pulse or by graphic records 
such as the electrocardiograph The 
rest of the disorders or deficiencies of 
function are covered by that all- 
embracing term, myocarditis What 
this exactly means is hard to define and 
the term has probably done more to re- 
tard our investigation of circulatory 
disease than any other single factor 
The cardiac muscle, the very main- 
spring of the circulatory system, has 
received but scant attention. It is a 
fact that whereas twenty years ago the 
stethoscope was the last court of ap- 
peal in cardiac diagnosis, now the elec- 
trocardiograph is the mam arbiter But 
no matter how meticulously the QRS 
and T deflections are studied the 
knowledge so obtained is but limited 
and what is worse it becomes almost 
Delphic in its oracular dogmatism, 
platitude being piled upon platitude 



Unless we continue to seek the com- 
plete truth of why cardiac muscle fails, 
the full understanding of circulator} 
disease can progress but little 

There is probably no realm of physi- 
ology that has attracted more attention 
during the past twenty years than has 
the elucidation of muscle contraction 
The search for truth has been pursued 
with a single-mindedness of purpose, a 
generosity in controversy, and an open 
acknowledgment of mistakes that is 
seldom seen in scientific disputes but 
which is much to be emulated This 
knowledge must now be applied to the 
pathological physiology of the heart 
This IS not the place to enter into a de- 
tailed description of the most modern 
conception of muscle physiology, but a 
brief account is necessary 

The primary constituents for muscle 
contraction are a labile form of organic 
phosphate called “phosphagen” and 
glycogen The glycogen is obtained 
from the blood glucose through the ac- 
tion of insulin and oxygen On con- 
traction the glycogen is broken down 
into lactic acid and the amount of lactic 
acid IS proportionate to the amount of 
muscular energy developed In mam- 
mals there is no evidence that lactic acid 
is directly resynthetized into glycogen 
in the muscle, but it is carried to the 
liver where it is reformed into glyco- 
gen and re-enters the blood as glucose 
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In addition, the pre-existing stores of 
carbohydrate in the liver are also dis- 
charged during the recovery period to 
be carried to the muscle as glucose, 
from which muscle glycogen is pro- 
duced and stored locally This last con- 
version requires the participation of in- 
sulin and oxygen 

Although lactic acid formation may 
be taken as an index of energy it does 
not occur immediately During muscu- 
lar contraction “phosphagen” is broken 
down into creatine and phosphate This 
IS the primary change by which energy 
IS set free It is after the contraction 
that lactic acid appears and during the 
period when the “phosphagen” is re- 
stored The energy liberated by de- 
layed lactic acid formation allows re- 
synthesis of “phosphagen” , this, how- 
ever, does not occur if lactic acid 
formation is impossible, as in a carbo- 
hydrate-free muscle, or in muscles 
poisoned with lodoacetic acid 

Such in very brief is our knowledge 


of muscle physiology In what man- 
ner can this be used to elucidate some 
of our problems of cardiac deficiency? 
As yet but little is kno^vn about varia- 
tions in “phosphagen” So for the pres- 
ent our attention must be confined to a 
study of glycogen metabolism as this is 
such an important adjunct in “phos- 
phagen” reactions 

During the past few years workers 
in our Department have directed their 
attention to this important subject It 
will be noted from the schema that the 
vulnerable points in the glycogen-lactic 
acid cycle are in the conversion of lactic 
aad into glucose in the liver and that of 
the blood glucose into muscle glycogen 
by insulin and oxygen. It is not my 
purpose to go into all the possible caus- 
es whereby this cycle may be interrupt- 
ed, but to confine my remarks to a 
number which are particularly perti- 
nent to important problems in clinical 
medicine 
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Normal Variations in Cardiac 
Glycogen 

It IS known that caidiac muscle oicli- 
nanly contains a relatively high per- 
centage of glycogen and that it is zeal- 
ously conserved in a vaiiety of condi- 
tions when the skeletal muscle glycogen 
reaches a low level. A good example is 
the high percentage of gl}cogcn in the 
heart in diabetes whereas it diminishes 
considerably in the skeletal muscles in 
this disease Kilbourn and MacLeod* 
demonstrated another interesting fact 
in that the primitive heart of the dog- 
fish contains much more glycogen than 
the skeletal muscles or even the liver 
The percentage of glycogen m the heart 
and in the skeletal muscles is not al- 
ways in the same ratio MacLeod and 
Prendergast® found m the dog that the 
heart percentage was the greater while 
in rabbits it was the reverse Katz, 
Kerridge and Long® also found in cats 
that the percentage in the skeletal mus- 
cle was the greater But these ratios 
are not necessarily constant as Mac- 
Leod and Prendergast® demonstrated 
that during starvation the skeletal mus- 
cle glycogen decreased while the car- 
diac glycogen remained unchanged or 
even appeared to increase This has 
been confirmed in rats by Lawrence 
and McCance ® This would seem to in- 
dicate that cardiac glycogen would re- 
main until other deposits were ex- 
hausted 

Cardiac Work and Glycogen 
Content 

Under normal conditions it has been 
found impossible to reduce the cardiac 
glycogen by direct energy demands pro. 
vided there is an adequate supply of 
oxygen G T Evans,® m our Depart- 


ment, ha'; demonstrated this by exercis- 
ing rats to an extreme extent and under 
no conditions of physical exercise with- 
out anoxemia was the cardiac glycogen 
below the normal icsting levels. He has 
also shown that adrenalin injected in- 
ti avcnously in doses sufficient to pro- 
duce a pronounced rise of blood pres- 
sure and a profound increase of car- 
diac rate docs not deplete the cardiac 
gl} cogen content. This work w as done 
uith rats It is conceivable that a 
tachycardia could be produced which 
might shorten the recovery period to 
such an extent as to interfere with the 
noimal physiological cycle As yet this 
has not been accomplished by this 
means and is probably more likely to be 
found 111 the hearts of larger animals 

Oxygen Consumption 

Experiments by Lovatt Evans* and 
his co-workers have shown that the ox- 
ygen consumption of the heart is in 
proportion to the work done When 
this IS increased as by the injection of 
adrenalin the oxygen consumption like- 
wise increases Starling and Visscher® 
have demonstrated that the oxygen con- 
sumption of the heart is determined by 
the diastolic volume and therefore by 
the initial length of the muscle fibres 
In other words, under physiological 
conditions the oxygen consumption at a 
given diastolic volume is always the 
same but has no relation to the systolic 
volume In reference to rate they 
found that a slow heart can do a given 
amount of work per unit of time more 
economically But as the heart tires 
and its functional capacity decreases, 
its mechanical efficiency is diminished, 

1 e , although the total energy (as mea- 
sured by oxygen consumption) liberat- 
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ed at any given initial length of fiber 
remains unchanged, the fraction of this 
energy which can be utilized for the 
performance of work progressively 
diminishes To do the same amount of 
work the heart has therefore to dilate 
continuously, and the work is main- 
tained constant at an ever-increasmg 
cost in total energy 

Glucose and Insulin 
Requirements 

The earlier works on the glucose re- 
quirements of the heart were under- 
taken before the present knowledge of 
muscle physiology and insulin was 
known and also before the present tech- 
nic of the isolated heart-lung prepara- 
tion was perfected These early work- 
ers all came to the conclusion that glu- 
cose was utilized by the heart in the 
performance of work The experi- 
ments of Bayliss, Muller and Starling^ 
definitely demonstrated that the R Q 
of the heart-lung preparation is 095 
In order that the preparation may be 
kept m good condition for long periods 
it was necessary to introduce insulin 
and glucose They found in the ab- 
sence of the former that enormous con- 
centrations of glucose were necessary 
to compensate for the insulin deficiency 
They found that glucose without in- 
sulin did not disappear by combustion 
Furthermore, insulin and glucose had 
no specific effect upon the metabolism 
since it changed only if cardiac work 
changed at the same time In other 
words, insulin and glucose are neces- 
sary for efficient cardiac function 
which IS dependent upon adequate gly- 
cogen supplies which are provided b} 
these two substances plus oxjgen 
These results i\ere confirmed by 


Cruickshank and Shnvastava® who es- 
tablished that the sugar utilization of 
the heart is inci eased by insulin and 
also by maintaining a high blood sugar 
concentration They have also shown in 
the dog’s heart that glycogen synthesis 
depends upon insulin dosage and blood 
sugar concentration G T Evans® has 
gone farther and has demonstrated in 
the rat’s heart that the normal values 
of glycogen can be greatly increased by 
insulin and glucose so that the heart 
can be its own storehouse under proper 
conditions 

Pathological Conditions 

1 Oxygen Deficiency Katz and 
Long,^® using mammalian heart prep- 
arations. have shown that by reducing 
the oxygen supply to the heart there 
was rapid dilatation and failure of 
function The contractions became fee- 
bler and conduction slower, but recov- 
ery was possible unless diastolic stand- 
still had occurred During some ex- 
periments undertaken in this Depart- 
ment to investigate circulatory failure 
caused by diphtheria toxin, G T 
Evans found that the striking feature 
was sudden death which could be pre- 
vented by artificial pulmonary ventila- 
tion When this was not done and the 
heart removed rapidly just before 
death uas expected, it was found that 
the heart was practically depleted of 
glycogen In other words the sudden 
death appeared to be due to a respira- 
tory failure with progressive anoxemia, 
producing a conspicuous reduction in 
cardiac glv cogen He pursued this 
point and found that the cardiac glv co- 
gen was practical!} wiped out in car- 
bon monoxide poisoning and in acute 
asph}xia produced bv occluding the 
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trachea This depletion may occur 
within a minute or so. He next at- 
tempted to find at what level of anoxe- 
mia this reduction occuri cd or whether 
it was a gradual process in proportion 
to the 1 eduction in oxy-hcmoglobin sat- 
uration. The easiest means of produc- 
ing graded anoxemia is by reducing the 
oxygen percentage of the inspired air. 
He found that at 13, 11 and 9 per cent 
there was little or no change in the 
glycogen content of the caidiac muscle 
Below 7 per cent, however, there was 
a reduction and below 6 per cent the 
glycogen was reduced to about one- 
third of the normal amount 
It has been appreciated for some time 
by both mountaineers and aviators that 
there is a critical level in high altitudes. 
This varies somewhat from man to man 
but in the most fit it is between 25,000 
and 27 ,000 feet, or a barometric pres- 
sure around 300 mms which is equiva- 
lent to about 8 per cent oxygen in the 
inspired air and an alveolar oxygen of 
about 30 mms Such an alveolar oxy- 
gen partial pressure after making al- 
lowance for a reduction of the COo to 
20 mms would saturate normal hemo- 
globin to about 70 per cent It has been 
found in lobar pneumonia, broncho- 


pneumonia, edema of the lungs and 
other acute respiratory causes of anox- 


emia that when the oxy-hemoglobii 
saturation is below 75 per cent seriou 
circulatory symptoms arise and the ps 
tient seldom recovers 

These experiments have dealt entire 
ly with oxygen want as represented b 
a blood supply adequate in amount bt 
defiaent in oxygen There is, howevei 
another group of cases which have t 

the blood saturation is adequate be 


througli some local condition in the 
coronary system a sufficient amount of 
blood cannot be carried to the muscle. 
The most outstanding examples are 
lesions due to inflammatory, degenera- 
tive or meclianical occlusion of the larg- 
er or .smaller coronary vessels Com- 
mon examples are to be found in rheu- 
matic or syphilitic myocardial disease, 
hypertension and arteriosclerosis In 
all of these conditions the coronary 
blood supply is apt to become deficient 
when the cardiac capacity for work 
will progressively decline But the most 
spectacular effects are produced by cya- 
nide poisoning when, through sudden 
arrest of oxidation, muscle metabolism 
immediately ceases 
2. Changes in pH (a) Acidosis It 
has been shown by Katz and LrOng'® 
that with anoxemia there is a rapid ac- 
cumulation of lactic acid m the muscles 
and circulating blood when pulmonary 
ventilation is obstructed Whereas the 
skeletal muscle is capable of tolerating 
considerable quantities of lactic aad 
within it, the cardiac muscle has no 
such property. The mammalian heart 
becomes exhausted when lactic acid 
accumulates to an average concentra- 
tion of 072 gm per cent, while in the 
skeletal muscle this may rise to an 
average of 0 252 gm per cent Thus, 
m the heart the lactic acid content can 
increase only two and a half times over 
the resting or normal active muscle 
whereas in the skeletal muscle it may 
increase four and a half times. It would 
therefore appear as if the heart has a 
much greater susceptibility to accumu- 
lation of hydrogen ions and has a much 
poorer buffering power This being the 
case, the cardiac muscle arrives at its 
critical pH much more quickly than 
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does the skeletal muscle This is an im- 
portant observation as it shows that 
the heart has a greater intolerance to 
oxygen debt 

On the other hand, experiments by 
G T Evans have shown that a rat can 
be placed m an atmosphere of eight per 
cent of COo for three hours This pro- 
duced profound hyperpnea, but it is 
apparently so buffered that at the end 
of this period the cardiac glycogen has 
not been reduced below the normal 
average level The two sets of expen- 
ments are, however, not comparable, as 
m the first instance the accumulation of 
lactic acid was brought about through 
oxygen want while in the second, oxy- 
gen want does not need to be consid- 
ered 

In the experiments of Katz and Long 
it is to be presumed that there was in 
addition to the local muscle anoxemia 
a considerable increase in the lactic acid 
content of the myocardium Therefore, 
It may be stated, other things being 
equal, that acidosis per se does not in- 
terfere with glycogen metabolism 

(b) Alkalosis G T Evans has 
shown that alkalosis up to the point 
which does not interfere with respira- 
tion produces no change in the cardiac 
glycogen, but if apnea or even deficient 
pulmonary ventilation ensues sufficient 
to produce an oxygen want, then car- 
diac glycogen rapidly declines This 
result is not effective upon the heart 
pel se as alkalosis but only indirectly 
through its interference with proper 
respiratory function 

Thyiotoxicosis That thyrotoxicosis 
has a profound influence upon the cir- 
culation IS a well-known clinical obser- 
vation The exact mechanism whereby 
this is brought about insofar as the 


heart is concerned is not so clearly un- 
derstood It has been shown by Andrus 
and his co-workers^^ that the heart of 
an ammal intoxicated by thyroxin is 
far more sensitive to the withdrawal 
of oxygen than is the normal one Sim- 
ilarly, they have shown that the ampli- 
tude of contraction is more easily de- 
pressed by sodium lactate than is the 
normal heart Making a chemical ex- 
amination of such organs both normal 
and intoxicated, it was found that in 
the latter the lactic acid was increased 
on the average by over 70 per cent, 
wlule the glycogen content was reduced 
by over 60 per cent This would indi- 
cate that thyroxin had brought about 
an accumulation of lactic acid and a de- 
pletion of glycogen in the myocardium 
These results have been confirmed by 
Lawrence and McCance® who found 
that thyroid extract given by mouth re- 
duces very greatly the glycogen of the 
heart and furthermore that the hyper- 
thyroid heart is unable to replenish its 
glycogen stores even after high carbo- 
hydrate feeding This is quite different 
from the skeletal muscle As yet ex- 
periments have not been conducted to 
show what influence insulin plus carbo- 
hydrate might have m offsetting this 
important deficiency 

Diabetes Reference has already 
been made to the importance of insulin 
in the conversion of blood glucose into 
muscle glycogen Cruickshank and 
Shnvastaia® ha\e studied the action of 
insulin on the storage and utilization 
of sugar b> the isolated normal and 
diabetic heart They found that the 
diabetic heart perfused with diabetic 
blood did not utilize blood sugar and 
tliat this lost power was restored b\ 
perfusion with normal blood or b\ the 
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addition o£ insulin And furthermore, 
that in the diabetic, insulin adniinis- 
tered in physiological doses maintained 
the glycogen synthesis and brought the 
glycogen and muscle sugar-content to- 
waids the noinial It is quite clcai 
fioin these expenments that insulin 
plays an important role in the main- 
tenance of the cardiac glycogen. 

Cardiac Disease The direct estima- 
tion of cardiac glycogen in those d> mg 
of heart disease is impossible unless 
the heart could be removed at the in- 
stant of death It is unfoitunate that 
glycolysis takes place so rapidly ; other- 
wise, if glycogen were a more stable 
substance important direct observations 
would have been made long ere this It 
IS necessary, therefore, in attempting to 
reconstruct what is taking place in a 
human failing heait, to work m an in- 
direct manner There is no reason to 
doubt that in all conditions where there 
IS a deficient oxygen supply to the myo- 
cardium either through desaturation of 
the blood that is supplied to the heart, 
or through interference with the quan- 
tity of blood that can reach the muscle, 
a reduction of cardiac glycogen occurs 
The exact threshold of such depletion 
can not be determined , that every effort 
will be made to compensate for such, 
there is every reason to believe But it 
IS to be expected that there is a critical 
level beyond which it is dangerous to 
go This has been shown in the case 
of acute anoxemia Long and myself 
have found that in failing circulation 
due to cardiac disease there is an in- 


creased amount of lactic acid present 
m the resting blood, and that this is in 
pioportion to the degree of circulatory 
failure. It is, however, kept within 
reasonable limits but w'lth each acute 
exacerbation of circulatory failure the 
lactic acid mounts in a very pronounced 
manner But this cannot be tolerated 
for long; if it is not corrected within a 
short time cardiac function ceases This 
is what probably happens in all cases of 
either acute or chronic heart failure It 
must be appreciated that the accumu- 
lation of lactic acid in the circulating 
blood IS but a reflection of what is oc- 
cuiring in the muscles, and as it has 
been shown abo\ e that the myocardium 
IS intolerant of local changes of p 
and accumulation of lactic acid throug i 
oxygen want, it becomes quite clear as 
to the reason of cardiac arrest under 
such conditions. Through the associa- 
ted pulmonary and circulatory func- 
tional defects it has been found that 
cases with failing compensation are 
unable to increase their oxygen intake 
beyond a certain point, which point is 
loughly in proportion to the degree o 
circulatory impairment This has been 
confirmed by Eppinger, Kisch, an 
Schwartz, 1927,^® and again m 19 
by Harrison and Pilcher^® 

In conclusion, we may summarize 
that there are three important known 
conditions which may lead to failure 
of the cardiac muscle to function prop 
erly through a defect in cardiac glyeo 
gen metabolism They are oxygen want, 
thyrotoxicosis and insulin deficiency 
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Fatal Cinchophen Poisoning 

Report of Six Cases 

By Lawri:.\ci: Parsons, i\I D , and Warui^n G H vroino, 2nd. D . L R C.P 

and S. (Edin ). Los Augclc^, Colifonna 


I N a previous article we^ reported 
four fatalities from the use of cm- 
chophen Three of the patients had 
been under a mail order treatment for 
chronic arthritis All four cases ex- 
hibited subacute hepatic degeneration 
(“yellow atrophy"). Eleven similar 
cases studied at necropsy by others, 
presented analogous changes Several 
cases subsequently reported, together 
with others that were overlooked in the 
preparation of the previous report, in- 
crease the total number of fatalities m 
the literature to thiity-two Of this 
number twenty-six have been autop- 
sied In all of these cases the essential 
pathological changes were limited to 
the liver Recently we have observed 
an alarming increase in the incidence of 
such cases in this vicinity It is hoped 
that a report of such cases will call at- 
tention to the danger attending the use 
of cinchophen and its derivatives 
The clinical diagnosis of this entity 
following the appearance of jaundice is 
not difficult The history usually re- 
veals a female patient past middle age 
who has suffered from some arthritic 

From the Department of Pathology, Dos 
Angeles County General Hospital, Unit No 
1, and the Department of Pathology, School 
of Medicine, University of Southern Cali- 
fornia Received for publication, Nov 28 
1931 


or ncuritic condition of a chronic na- 
ture Cinchophen or some proprietary 
“rheumatism cure” has been taken, fol- 
lowing which the pain has been greatly 
relieved. After a short interval a pro- 
gressive, painless jaundice appears as- 
sociated with epigastric distress, pyrosis 
and vomiting In the earlier stages a 
physical examination reveals a mode- 
rate jaundice and a slightly enlarged 
tender liver. As the disease progresses 
the liver gradually diminishes in size 
Objective demonstration of the liver 
may be accomplished by an oxypen- 
toneum procedure followed by a radio- 
graphic flat plate of the abdomen. In 
severe cases the patient may be coma- 
tose Laboratory examinations may 
show albumin, casts and bile in the 
urine Tyrosin and leucin crystals have 
been found in many of the severe cases 
The icteric index is increased. The Van 
den Bergh test shows both a prompt 
positive and a delayed positive reaction 
Frequently, a moderate secondary ane- 
mia IS present 

Report or Cascs 

Case I, Miss E W, white, age 64, case 
no 153-172, entered the Los Angeles General 
Hospital, April 4, 1931, on the service of D*"* 
B S Frary, and died June 21, 1931 In 
August, 1930, she had noticed some swelhnff 
of her finger joints and upon the advice of 
a neighbor began taking six tablets of "Ren- 
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ton’s Hydrocm” daily She continued this 
dosage for several months Each tablet con- 
tains approximately five grains of cincho- 
phen In December, 1930, she was deeply 
jaundiced and the liver dullness was marked- 
ly decreased There was slight abdominal 
distention and edema of the legs The stools 
were of normal color She had never had 
pain in the region of the liver or gall blad- 
der The jaundice gradually diminished until 
admission to the hospital The physical ex- 
amination at that time revealed a well nour- 
ished white female very slightly jaundiced 
but with marked ascites and edema of the 
lower extremities The superficial veins of 
the abdomen were distended 

Laboratory examinations gave the follow- 
ing data The urine was negative except for 
occasional granular casts No leucin or t>- 
rosin crystals were found The phenolsul- 
phonphthalein dye excretion test showed 25 
per cent function m one hour 

The study of the blood showed Hemo- 
globin, 81 per cent, erythrocytes, 3,940,000, 
color index, 103, leukocytes, 9,800, poly- 
morphonuclear neutrophiles, 74 per cent, with 
a slight shift to the left The icteius index 
was 22 The Van den Bergh test was 
promptly positive (direct), while the indi- 
rect was 21 The blood chemical findings 
were normal on admission but on June 6, 
1931, the total non-protein nitrogen had risen 
to 60 mgm per 100 cc of blood, although 
the preformed creatinine was 1 S mgm per 
100 cc of blood 

Numerous abdominal tappings were done, 
each with the removal of several liters (7 to 
8) of cloudy, straw-colored fluid On one of 
these occasions, after the remo\al of 8000 
cc of fluid, 9000 cc of oxygen ^^ere intro- 
duced and an X-ray plate made, which re- 
vealed a very small liver shadow 

Owing to intractable ascites and pyloric 
obstruction, an omentopexy and a posterior 
gaslro-enterostomy were done on June 18 
The pylorus was about the size of the little 
fingei, probably the result of an old ulcer 
The gall bladder was normal The li\er was 
much smaller than normal, irregular, hard, 
and had the granular appearance of cirrhosis 
No spcticn \s'as removed for microscopic 
study The post-operative course was stormy, 
much vomiting occurred, and death ensued 


June 21, 1931 Postmortem examination was 
refused 

Case II R B , a white male, aged 70, 
case no 165-539, was admitted to the Los 
Angeles General Hospital, June 26, 1931, on 
the service of Dr J M Lacey, and died July 
8, 1931 For several years he had suffered 
with “rheumatism” and began taking "Ren- 
ton” tablets®! two months before admission 
In all, about 45 were taken in the first month 
but none since The only untoward effect he 
noticed was marked itching of the skin after 
the first thirty tablets He felt greatly im- 
provt-d until three weeks before entrance at 
which time he noticed the appearance of a 
progressive jaundice associated with weak- 
ness loss of weight, and tenderness over the 
liver 

The physical examination showed Tem- 
perature, 98“ F, pulse, 84, blood pressure, 
130/64 The patient appeared well nourished 
and was deeply jaundiced The area of liver 
dullness was decreased 

Laboratory examinations gave the follow- 
ing data The urine showed four plus al- 
bumin but was otherwise negatne The 
Wissermann and Kahn reactions on the 
blood serum were negative The ery throcytes 
numbered 4,450,000, the leukocytes 11,800, 
liemoglobin 80 per cent (Tallqvist) The 
blood chemistry was normal The icterus 
mdrx ranged from 143 on admission to 166 
on July 3 The Van den Bergh test gave a 
prompt direct reaction and an indirect of 35 
Glucose was administered frequently in- 
travenously m 10 per cent solution The pa- 
tient began lomitmg after meals on July 3 
He became comatose on July 7, and died on 
July 8, 1931 Permission for postmortem ex- 
amination was refused 

Case III Mrs V D a widow white, 
age 64, case no 166-678 entered the Los An- 
geles General Hospital Juh 4, 1931, on tin. 
service of Dr F W Otto and died Jiilv 11, 
1931 Following a fall ten years beiorc, she 
had suffered with attacks of pam in the 
right side none of which were severe. She 
had never before been jaundiced A wick 
prior to admission j.aundicc was first ob- 
served In March (1931) she had begun tak- 
ing “Renton’ tablets®* for "rliciinnti«ni ’ in 
her right knee She stated «bc took twelve 
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tablets m all and that though they made her 
dizzy the “rheumatism” disappeared. 

The physical examination rc\ealcd a some- 
what stuporous, deeply jaundiced, rather 
obese woman The temperature was 98“ F ; 
pulse, 80, respiration, 19, blood pressure, 
142/72 The area of liver dullness was 
greatlj decreased No other abnormal find- 
ings were present 

The laboratory examination show’cd Many 
tyrosm and leucm crj'slals, many pus cells 
and bile were found in the urine The stool 
had a faintly j ellow’ color The icterus 
index was 200 The Van den Bcrgh test 
w’as promptlj positive in the direct reaction 
and 25 in the indirect The non-protcin ni- 
trogen w'as 54 mgm per 100 cc of blood, 
preformed creatinine, 1 7 mgm The Wasscr- 
mann and Kahn reactions on the blood scrum 
W'ere negative 

The patient gradually became comatose 
and died July 11, 1931 The postmortem ex- 
amination was made by Dr J H Schaeffer, 
Assistant Coroner’s Surgeon of Los Angeles 
County 

The liver w'as very small, about the size 
of two fists and weighed about 500 grams 
The organ was firm and leathery, but not 
nodular The capsule was pale, gray-green 
and finely wrinkled The surface made by 
cutting appeared finely mottled, dark green 
and gray, somewhat resembling an obstruc- 
tive biliary cirrhosis in the gross The micro- 
scopic sections showed almost complete dis- 
appearance of the hepatic cells and replace- 
ment of the shrunken lobules by fibrous- 
appearing tissue In some areas a more acute 
type of hepatic necrosis was present The 
bile ducts were apparently increased in num- 
ber and considerable round cell infiltration 
was present among them The microscopic 
diagnosis was subacute hepatic degeneration 
The common bile duct was almost completely 
stenosed at the ampulla but there was no dis- 
tension above The intestinal contents were 
faintly bile-stained Many petechial hemor- 
rhages were present over the pleura and peri- 
cardium 

Case IV J A G , a white male physi- 
cian, age 56, was first seen by Dr J M 
Lacey on August 29, 1930 (case no 4072) 
During the preceding winter he had had an 
attack of pain in one foot and ankle, which 


he bclictcd to be rhcuniatisni lie look Ato- 
phan for three or four weeks. This was fol- 
lowed by a set ere generalized pruritis This 
subsided, but marked jaundice developed, to- 
gether w ith extreme w-eakness Jaundice and 
we.ikntis were present at the time of ex- 
amination He then had a rather sc\crc ane- 
mia with a hemoglobin talue of 29 per cent 
and an crjthrocjtc count of 2,330,000 A 
diagnosis of toxic hepatitis due to cinchophen 
was made. The jaundice subsided for a tune 
and some iniprot ement m health occurred 
Set ere jaundice recurred and he died Fcb- 
riiari 15, 1931*, with the phjsical findings of 
acute J ellow atropln of the li\cr No post- 
mortem examination nas made 
Case V Mr D, a white male, age 62 
>ears, was seen by Doctor Lacej' in Febru- 
krj, 1930 He had had neuritis in his legs 
and was given tw'O tablets of Atophan three 
times a daj for three weeks by his phjsician 
Se^cre urticaria dc\ eloped, followed by 
marked jaundice The physical examination 
re\ealed extreme icterus The liver w'as not 
palpable There was no fever A diagnosis 
of acute hepatic necrosis due to cinchophen 
was made An lntra^enous solution of glu- 
cose W’as gnen Small doses of insulin sub- 
cutaneouslj and alkalis b> mouth were ad- 
ministered He died on the same day Post- 
mortem examination w’as refused 
Case VI Mr J C , a W'hite male, age 43 
years, w’as seen by Dr Machlin on Septem- 
ber 10, 1931, complaining of epigastric dis- 
tress followed by vomiting He had taken 
tw'o hundred “Renton Hydrocm Tablets” dur- 
ing the preceding six months because of 
arthritis of the right hip The total dose of 
cinchophen was hence one thousand grains 
Examination revealed a well nourished 
man of forty-three years who was slightly 
jaundiced The entire abdomen was tender 
but not rigid The temperature was subnor- 
mal The stools were clay colored The re- 
maining findings were not altered A diet 
rich in carbohydrates was ordered The jaun- 
dice became progressively deeper during the 
following forty-eight hours He remained 
conscious until the time of his death on Sep- 
tember 12, 1931 

At autopsy the body was extremely jaun- 
diced The thoracic viscera were icteric and 
showed multiple petechiae beneath the serosal 
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surfaces The gastro-intestinal tract was 
negative The liver weighed 780 grams It 
was quite flabby and the capsule wa® slight- 
ly wrinkled The cut surface was mottled 
with yellow, raised, hyperplastic areas alter- 
nating with depressed reddened areas The 
bile ducts contained a clear, mucoid material 
The microscopic sections showed an exten- 
sive necrosis of the polygonal cells with con- 
nective tissue replacement There was a 
moderate periportal round cell infiltration 
The hyperplastic areas showed swollen he- 
patic cells deeply stained with bile Aside 
from a moderate cloudy swelling of the kid- 
neys, the remaining viscera were normal 
The cause of death was "cinchophen poison- 
ing with subacute yellow atrophy of the 
liver” 


SUMMASy 

1 Six additional fatalities due to 
cinchophen are reported 

2 Four of the six cases resulted 
from the use of Renton’s Hydrocin tab- 
lets, a mail-order remedy containing 
cinchophen 

3 The SIX cases conform to the typ- 
ical clinical syndrome of this intoxica- 
tion 

We are indebted to Drs Lacey, Frarj, 
Otto, Schaeffer, and Machlin for permission 
to publish their data 
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Agranulocytic Angina-Report of a Case 

With Bacteriological Study 


By A 1 .VIS E GRri:R, M 


D , F A C.P., Hoitsloit, Tc.\as 


S INCE Schultz^ 111 1922 reported a 
peculiai type of necrosing angina 
with marked absolute and espe- 
cially gramiloc}tic leucopenia, there 
have been increasing numbers of these 
cases described 111 the medical litera- 
ture To this condition Schultz gave 
the name of agranulocytosis. Later 
Friedemann- changed this designation 
to agranulocytic angina It would seem 
that Schultz’s original terminology is 
the more fitting We feel that a dis- 
ease of such marked virulence deserves 
our closest study It is for this reason 
we wish to report our case in detail 
The case is as follows 


Mrs H C A (seen with Drs P V 
Ledbetter and M H Mohle), white, Ameri- 
can, aged 35, entered the Baptist Hospital, 
September 23, 1930, complaining of extreme 
restlessness, weakness and a severe infection 
of the mouth On the day previously she 
had developed a sore mouth, followed by 
ulcerations on the hard palate and between 
the upper central incisors, high temperature, 
chilly sensations and weakness 
The previous history was negative with 
the exception of frequent attacks of sore 
throat for several years previously and 
glycosuria for the past year Records of 
blood pressure systolic, 140, diastolic 90, 
showed no abnormalities 


Examination revealed a well develoi 
woman, 35 years of age, 5 feet, 6 incl 
tall, weighing approximately 155 poun 
blood pres sure systolic, 140, diastolic. 
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temperature 102“ F., pulse, 100, respiration 
22 She was very restless and prostrated 
The ph> steal examination was negative, ex- 
cept for marked reddening, swelling and 
small ulcerations on the hard palate, asso- 
ciated with considerable swelling and red- 
ness of the gums The submaxillarj and 
lateral cervical glands w’cre sw'ollen and 
slightH tender . 

Blood examination showed leucocytes, 
3,700; small bmphocytes, 70 per cent, 
large Ij mphocj tes, 10 per cent , polymorpho- 
neutrophils, 9 per cent, eosinophils, 1 per 
cent , erythroc} tes, 3,900,000 , hemoglobin, 
75 per cent; no abnormal red cells Smears 
from the mouth showed Vincent’s organisms 
Urinalysis revealed a small amount of sugar 
The blood Wassermann reaction was nega- 
tive A blood culture w'as negative Blood 
chemistry normal Bleeding time was 2 
minutes, coagulation time, 5 minutes, and 
platelet count, 110,000 From this time on- 
ward the necrosis in the mouth advanced 
rapidly until the left upper alveolar process 
and the soft and hard palate w'ere complete- 
ly necrosed During this period there ap- 
peared on the flexor surface of the right 
forearm, the anterior surfaces of the legs 
(figure 1) and the right malar area of the 
face, black areas, which resembled a dry 
leathery necrosis The areas on the arms 
and legs extended rapidly, the one on the 
face slightly Later they began to regress 
at the edges, leaving a rounded, irregular 
border At no time was any suppuration nor 
pain noted The temperature ranged from 
101“ to 105“ Fj and the pulse from 120 to 
140 during the first 24 days From her 
entrance to the hospital until October 17 
she had received six blood transfusions 
without any improvement On the evening of 
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October 17, we began giving her daily 120 
grams of raw fetal spleen in tomato juice, 
the following morning her total leucocytes 
were 1500, polymorphoneutrophils, 28 per 
cent, small lymphocytes, 63 per cent, large 
lymphocytes, 9 per cent, and the tempera- 
ture was ranging from 103“ to 105“ F 
Four days after beginning the fetal spleen 
the temperature had dropped to 100“ F and 
leucocyte count was now 8000 with 80 per 
cent polymorphoneutrophils, 10 per cent 
small lymphocytes and 10 per cent large 


became worse and her leucocjte count on 
the second day thereafter -was 2700 with 
53 per cent polymorphoneutrophils, which 
fell to 19 per cent by the seventh day On 
the sixth day (Nov 16) it was decided to 
increase the fetal spleen to 180 grams per 
day The leucocj'tes began to increase rap- 
idly until by November 21 the count was 
9000 with polymorphoneutrophils, 73 per 
cent On this date she had a severe 
hemorrhage from the left external maxil- 
lary artery, which had been eroded by the 



Fig 1 Areas of black, leathery consistency, extending into the deeper lajers of the skin, 
borders rounded and irregular, regression centripetally, leaving dark pinkish nnrgins which 
faded entirely as areas became smaller 

lymphocjtes By referring to figures 2 and 
3, further understanding of the progress 
will be facilitated It will be noted that 
the clinical and hematological evidences of 
recovery were considerable until on Nos em- 
ber 10 it was decided to remove the ex- 
tensive necrotic material from the mouth 
At this time the patient was tremendouslj 
improved and gaining strength rapidls , the 
temperature was 99“ F , total Icucocstc 
count, 4000, poll morphoneutrophils, 63 per 
cent, small Ijmphocytes, 32 per cent, and 
large Ij-mphocytes, 5 per cent Following the 
removal of the necrotic tissue she rapidls 


extensive necrosis in the moutli, and death 
seemed imminent for scscral hours The 
necrosed area w’as tightls packed, and she 
rallied somewhat On Nos ember 23 a blood 
transfusion was gisen Considerable bleed- 
ing continued around the packing, and on 
Nos ember 29, another large hcmorrhagi. 
occurred Another blood transfusion ssas 
given, and the left external carotid artcr> 
ssas ligated The bkcoing stopped immctli- 
atels but the patient died the rext daj 
Follossmg this hst hemorrlnge the trnl 
Icucocjte count and the pols morphonucleir 
ncutropliils increased until on the das oi ! er 


Alvis E. Greer 


• ' ms Uf (>, n. fl.r.Qn^i! — — 

J , _ I ■ 

. . *. ._.u._‘‘-_‘ 


.T4»r4^»r»*» 


I, ‘ - t ' 

UJ— 


kBBiiaaimn 

“laiB! 
iiSH! 

MBI 


IMMlHilBimMiiBi BaB i 


IBj 


iBt 


piilSlI 

lesiii; 

JIRWI 


IS 

B 




Fig 2 Progress of patient, showing temperature curve and hematological aspects Note 
reaction following exhibition of fetal spleen 
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death they were 34,500 and 97 per cent 
respectively Such a count is the usual find- 
ing following severe hemorrhages How- 
ever, it IS not an accurate appraisal of the 
total corpuscular content of the body be- 
cause of the extreme fluid loss from the 
hemorrhage But as we have heretofore out- 
lined, the well marked leucocytic response 
to the increased fetal spleen intake took 
place before the hemorrhage occurred Au- 
topsy was declined 

Exp^rimentai, Investigation 
On October 20, 1930, three guinea pigs 
were injected intraperitoneally with S cc, 


3 cc, and 2 5 cc, respectively, of Mrs H 
C A’s blood Two of the pigs were un- 
affected, but one died on the eighth day 
thereafter The following table shows its 
blood reaction 

At autopsy of this animal nothing unusual 
was noted except that at the site of the 
injection on the abdomen there was an area 
about an inch in diameter of dark necrosis, 
which was identically similar to the areas 
on the patient’s arms, legs and face No 
changes were noted in the internal organs 
macroscopically A culture was obtained 
from the heart’s blood and we obtained three 
types of organisms (1) Many gram-nega- 



Fig 3 Illustrating pol> morphoncutrophil trend oi Scliillinc cmiiit 
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Guinea Pjg 1 


DATE 

WBC 

SE 

EE. 

I’OEYS. 

IDS 

DA so 

TRANS 

REMARKS 

10/20/30 

12,400 

74 

4 

20 

2 

0 

0 


10/21/30 

9,650 

38 

6 

54 

2 

0 

0 


10/22/30 

15,250 

31 

6 

59 

2 

0 

2 


10/23/30 

10,150 

52 

5 

43 

0 

0 

2 


10/24/30 

21,400 

25 

4 

65 

4 

0 

2 

A dark area ap- 
pearing at the site 
of the injection like 
the area on patient’s 
legs 

10/25/30 

13,700 

60 

5 

33 

0 

1 

1 

10/27/30 

8,600 

72 

0 

28 

0 

0 

0 


10/28/30 

3,800 

80 

8 

10 

0 

0 

2 

Pig died This count 
was made at death 


tive bacilli, (2) few gram-negative diplo- 
cocci, (3) few gram-positive diplococci 
We were successful in isolating the gram- 
negative bacillus and also the gram-negatnc 
diplococcus The gram-negative bacillus 
hereafter will be referred to as bacillus lA 
(figure 4) But we were unable to secure 
a pure culture of the gram-positive diplo- 
coccus, which died out on frequent trans- 
plantations The cultural characteristics of 
these organisms may be found on charts I 
and 11 


On October 23, 1930, two rabbits were 
inoculated intravenouslj with 2 cc and 25 
cc, respectively, of citrated blood from Mrs 
HCA Two uninoculatcd rabbits were 
used as controls. Blood counts w'ere made 
on these rabbits from October 23, 1930, 
through November S, 1930, and no changes 
w’Cre observed 

On November 6, 1930, blood counts were 
made on three guinea pigs previous to the 
intrapentoneal inoculation of each one with 
05 cc of a 24 hour broth culture of the 
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different organisms recovered Counts were 
made at the end of 6 and 24 hours and then 
every 24 hours for 6 days after the inocu- 
lation Little change was noted in these 
counts which will be found below 


negative diplococci, a few grara-positne di- 
plococci, and a few spirilla By transfer and 
isolation a pure culture of gram-negati\e 
bacillus (to be referred to as Bacillus IB) 
(see figure 5) was secured 


Guinea Pig 4 


0 5 c c of Broth Culture of Gram-Negative and Gram-Positive Diplococci Intraperitonealb 


DATE 

NOV 

1930 

R B c. W B c 

HEMO neutrophils 
(m mm s 

seg) 

SL 

LE MONO-EO 
C\TES 

BAS TEMP 


time 

OF 

DAY 

6 

4,752,000-8,000 

90% 

12 

86 

2 

102 6 

11 

AM 

7 

4,736,000-8,200 

90% 

23 

75 

2 

1034 

10 

AM 

7 

4,992,000-5,000 

90% 1 

45 

50 

4 

103 6 

4 

PM 

8 

4,768,000-7,000 

90% 1 

30 

59 

6 4 

103 

10 

A M 

9 

4,704.000-6,000 

90% 

20 

77 

3 

103 6 

10 

AM 

10 

4,490,000-8,400 

90% 

22 

75 

2 1 

1026 

10 

AM 

12 4,080,000-8,000 

Pig unaffected 

90% 

IS 

85 


Guinea Pig 5 


0 5 c c of Broth Culture of Gram-Negative Bacilli lA Intraperitoneally 


DATE 

NOV 

1930 

R B C W B C 

HEMO 

(m 

NEUTROPHILS 
MM S SEG) 

SL LL MONO-EO BAS 
CYTES 

TEMP 

TIME 

OF DA\ 

6 

4,752,000- 8,000 

90% 

58 

42 


102 

11 

AM 

7 

4,630,000- 9,200 

90% 

67 

30 

3 

102 6 

10 

AM 

7 

4,800,000- 5,800 

90% 

1 54 

40 

5 

1036 

4 

PM 

8 

4,880,000- 7,200 

90% 

22 

74 

4 

1026 

10 

AM 

9 

4,912,000- 7,000 

90% 

28 

68 

2 2 

103 

10 

AM 

10 

4,450,000-10.000 

90% 

47 

51 

2 

1026 

10 

AM 

12 

4,230,000- 9,400 

90% 

35 

62 

3 

1022 

10 

AM 

DEC 









1 

Pig found dead 

Autopsy 

Cultures made irom heart blood 





Guinea Pig 6 


OS cc of Broth Culture of Gram-Negative Bacilli and Gram-Positive and Gram-Ncgati\c 

Diplococci Intraperitoneally 


DATE time 
NOV OE 

1930 DAY 

~6 11 AM 

7 10 AM 

7 4 PM 

8 10 A M 

9 10 A M 

10 10 A M 

12 10 A M 

Pig Unaffected 


R B c w B c 


5.008.000- 8,800 

5.040.000- 10,000 

5.040.000 5,200 

4.884.000 7,800 

4.976.000 9.200 

4.710.000 9800 

4.570.000 8,400 


HEMO NEUTROPHILS S L 

(m mm s sec) 

LL 

MONO- 

C\TES 

KO 

BAS TEMP 

90% 


50 

48 


2 


101 

90% 


58 

38 

1 

1 

2 

101 6 

90% 


78 

21 

1 



102 

90% 

2 

54 

44 




1008 

90% 


64 

35 

1 



1014 

90% 


26 

70 

2 

1 

1 

1012 

90% 

1 

25 

70 

1 

2 

1 

1006 


On November 12, 1930, direct smears and 
cultures were made from the necrotic tis- 
sue which had been rcmoAcd from the pa- 
tient’s mouth These showed manj gram- 
negative bacilli, moderate numbers of gram- 


On No^ ember 17 wc-injcctcd intraperi- 
toncallj three guinea pigs with different or- 
ganisms from the origitnl culture Thi- 
was 1 repetition of work done on guinea 
pigs 4 5 and 6 and wc hoped to get more 
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Chart I 


Cultural Characteristics and Staining Reactions 


NAVfc OF 

ORGANISM 

>< 

o S 

1 

w 

N 

tA 

P 

c 

H 

< 

•A. 

c 

y. 

ec 

< 

nr OOD AGAR 

Bac lA Gram negative 

Forma- Activch 

1 5 to 

Clus- 

Grow th 

Spreading 

bacillus from 

tion si 1 motile 

2 mic- 

ters ends 

best at 

growth, de- 

original culture 

plus at 

rons bj 

round 

top , si 

cided odor. 

from Baptist 

end of 

5 mic- 


liquefac- 

opaque. 

Hospital, (guinea 

8th day 

ron 


tion at 

brow n at 

pig 1) 




end of 

streaks. 





5th da3 

j el low'- 






green at 






edges 


Bac IB Gram negative Nega- Actively 1 2 mic* Clus- Growth Spreading 

bacillus from tiveat motile ronsto tors ends best at growth, de- 

necrotic area end of 2 mic- round top , si cided odor, 

of mouth 8th day rons b 3 ' liquefac- opaque, 

5 mic- tion at complete dis- 

ron end of coloration 

5th day 


Bac 1C 


Gram negative SI 1 

bacillus from plus at 

guinea pig 5, end of 

which died after 8th day 

injection of Bac 
lA 


Gram negative Posi- 

and gram posi- tive in 

tive diplococci J days 

from original 
culture from 
Baptist hospi- 
tal, (guinea pig 


Activclj' 1 5 to 
motile 2 mic- 
rons by 
5mic- 


Actively Gram 


motile 


negative 
5 mic- 
rons by 
4 mic- 
ron 
Gram 
positive 
1 5 mic- 
rons by 
75 mic- 


Clus- Uni- 
ters ends form, 
round very si 
liquefac- 
tion at 
end of 
5th day 


Round 

gram 


Grow'th 
slow no 


Spreading 
growth, no 
odor, si 
opaque 
brown at 
centers, yel- 
low'-green at 
edges 

Spreading 
yellow pig- 


negative liquefac- ment, slight 
m clus- tion odor, slight 
ters, discolora- 

Gram tion 

positive 
scat- 
tered 


Gram negative 
diplococci iso- 
lated from B 2 
(guinea pig 1) 


Gram negative 
diplococci re- 
covered ^'om 
heart blood of 
guinea pig 9 
inoculated with 
B 2 


Posi- Actively 5 mic- 
tive m motile rons by 
3 days 4 mic- 

ron 


Nega- Actively 5 mic- 
tive m motile rons by 
3 days 4 mic- 


Growth Confined to 
slow streaks, no 

Slight odor, slight 
liquefac- discolora- 
tion tion 


Growtli Confined to 
slow streaks no 
Slight odor, slight 
liquefac- discolora- 
faction tion 
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Chart I 

Cultural Characteristics and Staining Reactions 


POTATO MSOIA 

NUTRITION BROTH 

< 

o 

o 

p 

z 

« 

Z w 
o p 

0 

Z 

z 

< 

1 
to 

CAPSUW STAINING 

Spreading 

Surface 

Many 

Faculta- 

24 hr culture heated 

Gram’s — ^No cap- 

growth, de- 

growth, floc- 

pink 

tively 

to 80° C, transferred 

sules noted 

cided odor. 

culent, tur- 

colo- 

aerobic 

to agar slant 

India Ink — No 

media light 

bid, no odor. 

nies 


No growth 

capsules noted 

brown to 

abundant 



Acid-fast method 


dark brown 

sediment 



No spores 



Spreading 
growth, de- 
cided odor, 
media dirty 
brown 

Surface 
growth, floc- 
culent, tur- 
bid, no odor, 
moderate 
sediment 

Many 

pink 

colo- 

nies, 

few 

white 

colo- 

nies 

Aerobic 

24 hr culture heated 
to 80 °C, transferred 
to agar slant 

No growth 

Acid-fast method 

No spores 

Gram’s — ^No cap- 
sules noted 

India Ink — No 
capsules noted 

Spreading 
growth, little 
odor, media 
light to dark 
brown with 
reddish areas 

Surface 
growth, floc- 
culent, no 
odor, mod 
sediment 

Many 

pink 

colo- 

nies 

Aerobic 

24 hr culture heated 
to 80° C, transferred 
to agar slant 

No growth 

Acid-fast method 

No spores 

Gram’s — No cap- 
sules noted 

India Ink — No 
capsules noted 

Spreading 
growth, slight 
odor, dark 
brown 

Surface 
growth, floc- 
culent, no 
odor, mod 
sediment 

Mod 

pink 

colo- 

nies 

Aerobic 

24 hr culture heated 
to 80° C, transferred 
to agar slant 

Acid-fast method 

No spores 

Gram’s — No cap- 
sules noted 

India Ink — No 
capsules noted 


Scanty growth Scant-surface Mod 
but slightly growth, no pink 

spreading odor, mod coio- 

medium sediment nics 


Aerobic 24 hr culture heated Gram’s — cap- 
to 80 "C, transferred sides noted 
to agar slant India Ink — No 

No grow th capsules noted 

Acid-fast method 

No spores 


Slightly 
spreading, 
brown with 
dark reddish 
areas 


Scant-surface Mod 
grow'th, no pink 

odor, mod colo- 

scdiment nics 


Aerobic 24 hr culture heated Gram's— No cap 

to SO^C, transferred sides noted 
to agar slant India Ink — No 

No grow th capsules noted 

Acid-fast method 
No spores 


Chart II 
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definite changes in the blood counts Counts culture of gram-positive and grara-negatne 
were made daily for lO days and no changes diplococci (with gram-positive diplococci 

were observed However, we obtained a predominating) On the next day, Novem- 

pure culture of gram-negative diplococci ber 29, 1930, to lower the resistance of the 

from the heart blood of guinea pig 9, which guinea pig, 900 milliampere seconds of x-ray 

had been inoculated with the culture of exposure were given at cone distance and 

gram-negative diplococci and gram positive without filter On the next day the same 

diplococci amount of exposure was given, and follow- 

On November 19, 1930, a guinea pig was mg the exposure, 3 cc of a broth culture 

injected mtraperitoneally with 2 c c of broth of gram-positive and gram-negative diplo- 

culture of gram-negative Bacillus IB cocci were given mtraperitoneally On De- 

On November 28, 1930, an effort to secure cember 3, 1930, the guinea pig appeared very 

a pure culture of the gram-positive diplo- sick and during the day had an occasional 

COCCI from the original culture was made by convulsion Two other exposures of x-ray 

inoculating gumea pig 11 with 2 cc of broth of same amount were given on December 6 



Fig S Gram-negative, motile Bacillus IB, obtained by culture from necrotic tissue in pa- 
tient’s mouth 


R B c w B c 


DATE TIME R B C 
NOV OF 

1930 PAY 

19 4PM 4.760.000 

20 10 AM 4,840,000 

21 10 AM 4,640,000 

22 10 AM 4 680,000 

24 10 A M 4,758,000 

25 10 AM 4,830,000 

26 10 AM 4 520 000 


Guinea Pig 10 

HEMO VEUTKOPHILS S L 11 , MONO- 1,0 IJAS TI MP 
(m mm S SEG) C\TES 


6.000 90% 

7.600 90% 

5.000 90Vo 

5000 90% 

5.600 90% 

5,400 90% 

6 000 907o 


25 75 

31 67 2 

20 80 

18 79 2 

19 77 4 

17 71 12 

10 89 1 
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Guinia Pk*. 11 

Gram-NcRativc and Grani-Positne Diplococci and X-Ray Exposure 


DATE 

NOV 

1930 


TIME 

or 

DAY 

R n c, \v 11 c 

JII MO 
(M 

Nl UTROl'Hir S 
MM i. SIC.) 

bT. 

LI. MONO- 
C\TtS 

ro BAS TtMP 

28 

10 

AM 

4,960,000 9,400 

90% 


20 

// 

3 

1014 

29 

10 

AM 

4,736,000-19,200 

907o 


42 

57 

1 

1014 

DEC 










1 

10 

AM 

4,220,000 6,000 

85% 


17 

82 

1 

101 

2 

10 

AM 

4,236,000 5.400 

85% 


16 

83 

1 


3 

10 

AM 

3,800,000 3,150 

807o 

2 

25 

72 

1 

1044 

4 

10 

AM 

2,770,000 1,000 

7Q% 

3 

76 

20 

1 

103 

5 

10 

AM 

2,316,000 5,000 

572% 

7 

20 

70 

2 1 

103 

6 

10 

AM 

2,352,000 4,400 

54 5% 

3 

38 

58 

1 

1028 

8 

10 

AM 

2,720,000 4,200 

57 5% 

2 

63 

33 

2 

1028 

9 

10 

AM 

2,408.000 4,400 

57.2% 

4 

58 

37 

1 

1022 


and December 8, 1930 Discontinued counts 
after December 9, 1930 Guinea pig re- 
covered 

On the morning of December 1, 1930, 
guinea pig 5, which had been inoculated with 
0 5 c c of broth culture of gram-negative 
bacillus lA on November 6, 1930, was found 
dead Results of autopsy were as follows 

Considerable peritoneal congestion and 
redness were noted with a moderate amount 
of free fluid in the peritoneal cavity There 
was moderate injection of the small intes- 
tines Kidneys externally were slightly in- 
jected Liver was very noticeably injected 
and red, almost nutmeg in appearance Gall 
bladder was distended and did not empty 
readily Cultures were taken from the peri- 
toneal fluid and from the distended gall 
bladder The stomach was normal The 
spleen was dark red and slightly swollen 
Pancreas was normal The heart was nor- 
mal The lobe of the left lung was hard, 
dark, and hemorrhagic In the right lung 
there was more extensive and scattered in- 
volvement, similar to that noticed on the 
left side, with some pleural ecchymosis Cut 
section of the lungs showed a moderate 
amount of air with clear, light yellow fluid 
exuding on pressure, as well as considerable 
amount of bloody fluid 

From the heart’s blood a pure culture 
° U ^ ^*'®*"'*^egative bacillus was recovered 
In. to as Bacil- 

peritoneal 

u^ and gall bladder were sterile 
During the remainder of December we 
alternately transferred our organisms lA 


IB, 1C, 2, 3 and 4 on dextrose broth for 
three days and agar three days We were 
able to keep luxuriant growths of the gram- 
negative bacilli lA, IB and 1C The diplo- 
cocci 2, 3 and 4 grew less abundantly In 
an effort to revivify the organisms we 
planted each of tlicse on dextrose broth for 
three days, transferred to gelatin for three 
days and then to agar slants The bacilli 
lA, IB, 1C, seemed to have been benefitted 
by the process while the diplococci were not 
Guinea pig 12 was inoculated intraperitone- 
ally on January 7, 1931, wuth agar slant 
of the gram-negative Bacillus 1C A pre- 
liminary blood count showed red blood cells, 
4,800,000 , white blood cells, 8,800 , small 
lymphocytes, 91 per cent, neutrophils, seg- 
mented, 9 per cent Another blood count 
was made on January 8, 1931, at 4 45 PM 
and showed red blood cells, 4,740,000, white 
blood cells, 4,800, small lymphocytes, 78 
per cent , large lymphocytes, 1 per cent , neu- 
trophils — ^segmented, 20 per cent, and stabs, 
1 per cent The guinea pig was found dead 
early the next morning and the necropsy 
findings were as follows 
Esophagus and trachea negative Pleural 
cavity contained about 0 5 c c of blood- 
tinged fluid There was a small ecchymotic 
area over the left parietal pleura The peri- 
toneum was slightly injected The entire 
liver surface was covered with a white 
gelatinous material, and on the inferior sur- 
face of the right lobe was a large blotchy 
grayish-white area The internal surface 
of the liver was of normal color and con- 
sistency The spleen was negative The 
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stomach negative On the inferior medial 
surface of the left kidney was a blotchy 
area of the same color as that on the liver, 
approximately 0 5 by 2 cms in diameter 
Large and small intestines were negative 
The peritoneal cavity contained about 10 
cc of blood-tinged fluid Culture from the 
heart blood revealed a gram-negative motile 
bacillus identical with 1C 
Guinea pig 13 was inoculated intraperi- 


The peritoneal cavity contained about 15 
c c of blood-tinged fluid There was a small 
blotchy area on the external surface of the 
right lobe of the liver The pancreas and 
spleen were negative Kidneys negatne Mul- 
tiple ulcers in the mucosa of the greater 
curvature of the stomach Small intestine 
negative Large intestine negative except 
for a perforation about 1 by 1 5 cms There 
were about 5 cc of serofibrinous blood- 



Fig 6 Gram-negative, motile Bacillus 1C, obtained from the heart blood of guinea pig 
No 5, which had been inoculated with gram-negative Bacillus lA 


toneallj' on January 7, 1931, with one agar 
slant of the gram-negative Bacillus 1C A 
preliminary blood count on Januarj 7, 1931, 
showed red blood cells, 4,810,000 ■white 
blood cells, 6,800, small l>mpliocj'tes, 96 
per cent large Ijmphocites 1 per cent 
neutrophils — stabs, 2 per cent, and segmented 
1 per cent On January' 8, 1931, at 4 45 
P M , another blood count showed red blood 
cells 4,670,000, wdiite blood cells, 3,800, 
small Ij'mphocytes, 61 per cent, neutrophils 
— segmented, 38 per cent, and stabs, 1 per 
cent The pig was found dead on the morn- 
ing of Januarj 9, 1931, and the following 
findings at autops^ were found 


tinged fluid in the pleural cavity Both lungs 
were negatne except for a rather marked 
degree of paleness Trachea and csoplngus 
were negatne Bacilli 1C obtained b\ cul- 
ture from the heart blood 
Guinea pig 14 was inoculated intrapcn- 
toneally on Januarj 7, 1931, at 9PM, with 
two slants of the gram-negatne Bacillus 
1C A prcliminar\ blood count showed red 
blood cells, 4,608000, white blood cells 
6,200, small hinpliocjtes, S*’ per cent larce 
Ijmphocates, 2 per cent, neutrophils— seg- 
mented 8 per cent, and stabs 1 per cent 
Anotlier blood count made at 4 4" P M on 
Januan 8, 1931, showed red ble-,'! cells 



530 


Alvis E. Greer 


4,617,000, white blood cells, 4,000; small 
lymphocytes, 84 per cent ; large lymphocytes, 
3 per cent, monocytes, 1 per cent, neutro- 
philes — stabs, 2 per cent, and segmented, 10 
per cent. The guinea pig was found dead 
early on the morning of January 9, 1931 
The autopsy report was as follows 
Trachea, esophagus, heart, and lungs were 
negative There was a very small ecchymotic 
area over the left parietal pleura There 
were about 3 cc of serosanguineous fluid 
in the pleural cavity The entire surface 
of the liver was covered with a gelatinous 
white exudate On the left lobe of the liver 
was a localized grayish discoloration similar 
to the liver of the previous guinea pigs 
Large and small intestines negative Spleen 
and pancreas negative On the mesial sur- 
face of the right kidney was a small area 
of grayish-white discoloration similar to that 
found on the liver On the most dependent 
portion of the greater curvature of the stom- 
ach was an area of about 3 by 4 ems 
with marked injection and ecchymosis The 
peritoneal cavity contained about 10 cc of 
blood-tinged fluid Bacillus 1C was recovered 
in pure culture from the heart blood 


On Jamiarj 9, 10, 12, 1931, preliminary 
counts were made on guinea pig 15 The 
guinea pig \\as inoculated at 10 AM. with 
onc-half agar slant of gram-negative bacil- 
lus 1C Counts were made every two hours 
until his death 

On the same dates, January 9, 10, 11, 1931, 
preliminary counts w'crc made on guinea pig 
16 This guinea pig was inoculated on Janu- 
ary 12, 1931, at 10 A M with agar slant 
of the gram-negative Bacillus 1C 
Guinea pig 17 wms inoculated intraperi- 
toncally with ^ agar slant of gram-negative 
bacilli 1C at 10 AM. on January 12, 1931, 
after three preliminary counts, January 9 
and 10, 1931, and the last a few minutes be- 
fore the inoculation 

Autopsies were made on guinea pigs IS, 
16, and 17 Cultures from hearts’ blood 
were made from guinea pigs 15 and 16 on 
blood agar slants and dextrose broth Gram- 
negative bacilli m pure culture were re- 
covered from each of these The autopsy 
reports w'ere as follows 
Guinea pig IS Peritoneal cawty was 
filled with serosanguineous fluid The ter- 
minal portion of the ileum was markedly 




Guinea Pig 15 




DATE TIME 

JAN OP 

1931 DAY 

WBC 

NEUTROPHIES 
(m mm s 

seg) 

SE 

EE 

MONO- EOS BASO 
CYTES 

9 (Prelira) 

10 (Prelim ) 

12 10 AM 

12 12 Noon 

8.400 
6,800 
8,000 

5.400 

2 

2 

5 

7 

20 

25 

25 

85 

78 

72 

70 

5 

2 

1 

1 

11 2 PM 3,000 

4 PM 1,600 

12 6 PM 1.400 

^ 8 PM 1,450 

Pig died at 9 30 P M 

15 

15 

7 

4 

23 

29 

19 

23 

58 

55 

70 

67 

3 

1 

4 

5 

1 

1 


DATE 

JAN 

1931 


TIME 

OP 

DAY 


Guinea Pig 16 

W.B c neutrophies 

(m mm s seg) 


9 

10 
12 
12 


(Prelim ) 
(Prelim ) 
10 AM 
12 Noon 


10.200 

9,200 

10,000 

9,000 


12 2 PM 

12 4PM 

Guinea pip died 


3,900 
3,090 
at 5 PM 


1 18 

20 

3 S 

6 14 

(Platelets 138,000) 
8 13 

Monday. Jan 12. 1931 


79 

76 
84 

77 

78 
68 


E E MONO- 
CYTES 


EOS BASO 


2 

4 

6 

3 


1 


1 
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Guinea Pig 17 



time 

OE 

DAY 

WBC 

NEUTROPHIES 
(m mm S 

sec) 

SE 

EE 

MONO- EOS 
CYTES 

BASO 

9 

(Prelim ) 

11,800 


13 


86 


1 

10 

(Prelim ) 

8,400 

2 

20 


71 

7 


12 

10 AM 

8,800 


10 


90 



12 

12 Noon 

6,700 

2 

46 


49 

3 


12 

2 PM 

3,450 

11 

34 


55 



12 

4 PM 

3,650 

IS 

14 


66 

5 


12 

6 PM 

2,700 

IS 

12 


73 



12 

8 PM 

0,950 

10 

15 


70 

5 


12 

10 PM 

0,750 

13 

23 


58 

5 

1 




(Platelets 210,000) 





Guinea pig died during night of Jan 12, 1931 







injected There was a moderate amount of 
subserous injection on the most dependent 
portion of the stomach The gastric sub- 
mucosa showed a rather diffuse petechial and 
hjrperemic injection in the most dependent 
area The liver was covered with a grayish- 
white exudate and there were scattered, dis- 
crete, slightly injected areas over both dorsal 
and ventral surfaces The pancreas was 
markedly injected and hemorrhagic The 
spleen was normal In the lung were small 
hemorrhagic areas scattered throughout The 
pleural cavity contained a small amount of 
hemorrhagic fluid 

Guinea pig 16 Abdomen was filled with 
serosanguineous fluid There was a small 
perforation in the large bowel The large 
and small intestines were markedly injected 
with patchy diffuse hemorrhagic areas 
throughout On the superior and inferior 
surfaces of the liver were small scattered 
grayish-white and hyperemic areas The 
stomach showed marked subserous injection , 
the mucosa was markedly injected with dif- 
fusely scattered hemorrhagic areas The 
right kidnej' revealed a few scattered hemor- 
rhagic areas on the medial surface There 


was a small amount of blood-tinged fluid in 
the pleura Throughout both lungs were 
many hemorrhagic areas The entire sur- 
faces of spleen and pancreas markedly in- 
jected 

Guinea pig 17 Dead in approximately 36 
hours after injection Grossly Serofibrinous 
exudate in peritoneal cavity, hyperemia in 
omentum and over greater curvature of 
stomach Very little inflammatory reaction 
elsewhere No petechiae Brain ncgatnc 
Chest two or three small hemorrhagic foci 
m lungs, none in pleura A ^cry small 
amount of blood-tinged fluid was found in 
left pleural cavity All other organs nega- 
tive L>mph nodes normal in abdomen and 
other parts Microscopicallj Peritoneal 
exudate almost entirelj composed of bac- 
teria, a \er} few poh nuclear leucocjtcs 
were present in fibrin Lungs A few small 
hemorrhages , no inflammatorj reaction 
Kidnejs normal Spleen normal Luer 
slight edema of the surface from tlie proMin- 
itj of the peritoneal inflammilinii Other- 
wise negatne. 

On Januarj 15, 1931, a prcliminarj count 
was made on guinea pig IS This was inocti- 


GuinEa Pig 18 


DATE TIME 

JAN or 
1931 DA\ 

IS 9 30 A M 
(Prelim ) 

15 4 IS PM 

16 9 00 A M 

17 9 30 A M 

17 12 30 P M 
Guinea piF died at 


NEUTROPHIES SE. EE MONO- EOS PASO TEMP 

(m mm s sec) c\tfs 


9,400 


15 

77 

7 

I 102 8 

3,600 

18 

26 

54 

2 

1 

3 250 

9 

28 

61 

1 

2,000 


I 

94 

5 

OtJ8 

1,250 


2 

97 

1 

016 


12 45 P M 
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latcd intrapenloncalb with 54 slant of tht 
gram-negative Bacillus 1C Counts ^\cre 
made twice daily until death 
At autopsy a small amount of fluid and 
considerable fibrin were found in the peri- 
toneal cavity Omentum showed inflamma- 
tory thickening All organs normal except 
for the slight, superficial inflammatory re- 
action of the peritoneal surfaces of the hver. 
ctomach, and intestines No petechiae Mi- 
croscopically Lungs normal Kidnejs nor 
mal Liver Edema of superficial portion^ 
associated with the peritoneal inflammation , 
otherwise hepatic tissue was normal The 
capsule showed swelling of the endotiicliui i 
and fibrinous exudate infiltrated sparselj with 
leucocytes At intervals there were collec- 
tions of pyknotic nuclei close together, some 
l-.mphocytic, but most apparently the nuclei 
of degenerated, polynuclear leucocitcs 
Spleen normal Omentum hemorrhage into 
the fat cells and between them Inflamma- 
tory reaction was similar to that described 
on the hver capsule There were a smaller 
number of polynuclears, and a greater pro- 
portion of plasma and lymph cell types, than 
would be expected in such an acute process 
No true pus 

Guinea pig 19 was inoculated on January 
27, 1931, with slant of the gram-negative 
Bacillus 1C which had previously been re- 
vivified A preliminary count was made and 
another shortly before death on Jan 28, as 
follows 


\Vc iccovcred from the heart's blood gram- 
ncgativc bacilli in pure culture The autopsy 
findings were as follows* 

Abdomen . There was a large quantitj oi 
yellow serous plastic exudate covering all 
organs On the inferior border of the stom- 
ach were scattered hemorrhagic areas Ihe 
greater omentum was markcdl> injcctc 
There was considerable injection of the 
mucosa of the p>loric portion of the stomach 
The entire small intestine was markedly in- 
jected There were scattered localized hem- 
orrhages insolving all surfaces of the m- 
tcslmcs Slight amount of serosangumcoiis 
fluid in pleural cavity The lungs showed 
scattered, discrete, subplcural ccchjmoscs 
There were a few scattered hemorrhagic 
areas in the right lower lobe 
Rabbit 5 was inoculated intrapcntoneally 
on February 5, 1931, with 54 agar slant of 
the Bacillus 1C The prcliminarj and sub- 
sequent counts were as follows 
At 10 AM on Feb 7, 1931, a culture was 
taken from this rabbit’s heart Later a pure 
culture of a gram-negative, motile bacillus, 
similar morphologically to Bacillus 
ieco\ered The rabbit \vas killed at 10 
AM. on Feb 7 and bone-marrow smears 
(figure 8) were made from the sternum At 
the same time bone-marrow' smears were 
taken from a normal rabbit (figure 7) 

In the normal rabbit’s bone-marrow there 
was a considerable preponderance of mye- 
loid over C'^ythroid cells , whereas, m m- 


Guinea Pig 19 


DATE 

WBC 

NEUTROPHIES 

SE 

L E MONO- EOS. BASO TEMP. 

JAN 


(m mm S 

SEG ) 

CYTES 

1931 




27 

10,000 


5 95 

1004 

946 

(Dead) 

28 

1.000 

5 

10 85 


Guinea Pig 20 


DATE 

FEB 

1931 

TIME 

OP 

DAY 

WBC 

NEUTROPHIES 
(M mm S SEG ) 

SE 

EE 

mono- 

cytes 

EOS BASO 

5 

(Prelim ) 

9 00 AM 

11,400 

26 

61 

4 


9 

6 

4 30 PM 

3,400 

20 

76 

4 


0 

7 

9 00 AM 

3,100 

25 

73 

2 


0 
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jectcd rpbbit S the predominating cells were 
ery^hroid These characteristics are clearly 
shown m the following differential study of 
the bone-marrow of the normal rabbit and 
rabbit 5 


the convoluted tubules In many of these 
there was complete chromatolysis, in others 
the nuclei were pyknotic and fragmented or 
pale and swollen The glomeruli had es- 
caped severe damage and the cells of the 


Bone Marrow 



NORMAE RABBIT 

RABBIT 5 

1 Myeloid series 

Free histocytes 

4 

13 

Eosinophil myelocytes 

20 

SO 

Heterophil myelocytes 

147 

98 

Small lymphocytes 

3 

4 

Heterophil leucocytes 

2 

3 

Plasma cells 

2 

2 

Reticular cells 

1 

0 

Promyelocytes 

11 

22 

Megacaryocytes 

S 

7 

Monocytes 

5 

1 


200 

200 

2 Erythroid series 

Extruded normoblast nuclei 

10 

2 

Hemocytoblasts 

119 

195 

Hemocytoblasts in mitosis 

2 

3 

Erythrocytes 

195 

225 

Normoblasts 

102 

65 

Syncytial reticular cells 

6 

3 

Polychromatophil erythroblasts 

44 

6 

Polychromatophil erythroblasts in mitosis 

22 

1 


500 

500 


In this connection it is to be remembered 
that the circulating blood of a normal rab- 
bit contains 10 to 15 per cent eosinophilic 
leucocytes 

No marked gross changes were observed 
in rabbit 5 at autopsy Microscopical exam- 
ination Liver Intense congestion and 
marked parenchymatous degeneration evenly 
distributed , moderate amount of fatty degen- 
eration , no cellular infiltration , the nuclei of 
the hepatic cells were slightly swollen and 
pale but were on the whole w-ell preserved 
Kidney Very marked parenchymatous de- 
generation throughout renal parenchyma The 
degenerative changes were most marked in 


outer wall of Bowman's capsule and the 
emerging duct w’ere approximate!) iiorinil 
No changes were seen m the endothelial cells 
No cellular infiltration nor I’asciilar changes 
were present Spleen There was swelling 
and edema of the reticular cells, no other 
abnormaht) L)mph node One small sec- 
tion of this showed changes similar to thoce 
in the spleen Lungs Ncgatiie except for 
congestion and edema No hemorrhagic 
changes m an) of the organs 
Guinea pig 20 was injected on ^farch 18 
1931, intraperiloncall), with K slant of 
gram-negative Bacillus IB \ prcliminan 
count was made on the morning before the 


GutM A Pir. 20 


date time 

MARCH or 

1931 HAY 

18 11 30 A M 
18 4 00 P M 


W'BC 


11,600 

3,900 


NEUTROpnais 
(M M\r s 


SPC ) 


32 

24 




62 


L.I Eosr Tr*'p 


4 2 1016 

2 2 ^''4 




534 


Alvis E. Greer 


inoculation and another at 4 P M. The 
guinea pig died that night 
At autopsy 10 cc of serofibrinous fluid 
were found in tlic peritoneal caMtj The en- 
tire surfaces of both large and small intes- 
tines, which were covered with a thin puru- 
lent exudate, showed slight ccchymotic areas 
with occasional injection The stomach was 
negative The spleen and pancreas were neg- 
ative On the left lobe of the liver were 
five, small ecchymotic areas The kidnejs 
were negative The heart was negative The 
left lung showed generalized injection The 
right lung was negative The esophagus 
negative A pure culture of gram-negative 
motile bacilli was recovered from the heart 
blood 

Discussion 

In this study of one case of agranu- 
locytic angina, and the ensuing follow- 
up experiments, it was our hope to ob- 
serve some factor which might be of 
interest and value in combating this 


disease or in throwing light on its ac- 
tivities. 

The role of the spleen in fetal and m 
post-natal hemopoiesis, its probable 
complementary correlation with the 
bone-marrow, its capability for mye- 
loid metaplasia in m}eIosis and bone- 
marrow sclerosis,^ its almost uniform 
changes in leucopcnic diseases, as well 
as the rant} with which septicemic dis- 
eases produce abscesses m its struc- 
tures, led us to consider the likelihood 
of fetal spleen being of value in agran- 
ulocytosis We feel as does Moyni- 
han"* that the theory that spleen-pulp 
secretes a substance normally restrain- 
ing white cell formation is entirely too 
superficial, and the experimental evi- 
dence to support It IS not at all conclu- 
sive Pfeiffer and Marx® in investigat- 
ing the formation of immune substances 



Fig 7 Bone-marrow of normal rabbit 
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m cholera found the spleen and the 
marrow of the long bones to contain a 
far larger proportion of immune sub- 
stances than any other part of the 
body, and we know the resistance to 
infection is less in the early months 
after splenectomy Also Hektoen® 
affirms that antibodies are formed 
chiefly in the spleen, lymphatic tissues 
and bone-marrow Carpenter^ in 1900 
reported that splenic extract was of 
value m treating typhoid fever and ma- 
laria and found the leucocytes were in- 
creased 

In this case the use of fetal spleen 
was followed by an interesting reaction 
Of course we do not know whether it 
was related or coincidental In two 


other cases of agranulocytosis to be re- 
ported elsewhere, there was an even 
more decisive and prompt rise in the 
polymorphonuclear leucocytes after the 
administration of fetal spleen In one 
case of aplastic anemia, one case of se- 
vere leucopenia following deep roent- 
gen-ray therapy, and two cases of mje- 
loid leukemia, no changes were noted in 
the white cells, after giving fetal spleen 
over a considerable period 
Had the left external carotid artery 
been ligated earlier as a precautionary 
measure against hemorrhage from the 
left external maxillary artery, we feel 
that the patient might have recovered 
Specific agglutination tests (chart 
III) would indicate that the gram- 
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Chart III 

AKRlutination Reactions 
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negative, motile Bacillus 1C should be 
classified as the bacillus coli conwiun- 
lor The gram-negative bacilli, lA and 
IB, obtained from the guinea pigs in- 
oculated with the patient’s blood, and 
from the necrotic tissue in the patient’s 
mouth, respectively, possessed quite 
similar morphological, staining, cultural 
and fermentative reactions with the 
gram-negative bacilli 1C We believe 
them to be the same organism How- 
ever, the bacilli IB and 1C formed no 
gas with saccharose, whereas the pri- 

j 

mary bacilli lA did Bacillus coli coin- 
mums forms no gas with saccharose but 
bacillus coll communior does Baallus 
IB formed no gas with trehalose, which 
IS at variance with its reaction with the 
colon group All three organisms pro- 
duced a small amount of gas with ino- 
site, whereas the colon group ordinarily 
does not These tests were repeatedly 
checked to insure their accuracy 

The cultural characteristics were sim- 
ilar to the colon group in the mam de- 
tails However, the production of indol 
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by Bacillus lA and Bacillus 1C was 
slight and with Bacillus IB absent 
There was also a slight, delayed lique- 
faction of gelatin In these findings 
they differed from the colon group 
The gram-negative organisms, lA, 
IB and 1C, possessed definitely evident 
virulence and ability to repeatedly ini- 
tiate a pronounced granulocytopenic 
blood reaction m guinea pigs and rab- 
bits In one rabbit, at least, very evi- 
dent changes were noted in the myeloid 
elements of the bone-marrow at autop- 
sy It would seem in this case that the 
production of polymorphonuclear neu- 
trophils in the bone-marrow was tre- 
mendously depressed 
The autopsy findings in eleven 
animals (ten guinea pigs and one 
rabbit) leflected certain findings in 
common In the guinea pigs, which 
were injected mtraperitoneall}', the 
peritoneal cavity contained a mod- 
erate amount of serosanguineous fluid 
The peritoneum was hyperemic, and 
a grayish-white, at times a yellowish, 
plastic exudation was noted Espe- 
cially on the peritoneal surface of the 
liver was the grayish-white exudate 
with hyperemic areas seen In this lo- 
cality the exudate was at times almost 
gelatinous in character, and ecchymotic 
spots were observed under the hepatic 
capsule In the rabbit’s liver paren- 
chj'matous degeneration and intense 
congestion were noted microscopical!) 
There was also some fatty degenera- 
tion There was no cellular infiltration 
The small and large intestines were in- 
jected and hyperemic, and occasional 
areas of graj ish-white exudate and 
ecchymotic spots were found Especial- 
ly about the ileum w'as this seen Per- 
forations were twice noted in the large 


intestines These perforations resulted 
from small perforating ulcers, arising 
from the mucous membrane, and w'ere 
not traumatic The mucous membrane, 
especially m the ileum, was hyperemic 
m three guinea pigs In the rabbit’s in- 
testine no changes were noted macro- 
scopically nor microscopically On the 
gastric serosa, hyperemia, grayish- 
white exudation and rare ecchymotic 
spots were found In one pig a small 
ulcer of the mucous membrane w'as 
found on the greater curvature near the 
pylorus In one instance the gastric 
mucosa was injected with small hem- 
orrhagic areas under the mucous mem- 
brane The spleen in three animals 
(tw'o guinea pigs and the rabbit) was 
somew'hat swollen and very dark red m 
color Swelling and edema of the lit- 
toral cells of the rabbit’s spleen were 
quite apparent in the stained specimen 
In this animal one lymph gland was 
sectioned and the same findings as in 
the spleen w'ere noted In fi\e animals 
definite renal changes w’cre ob'Jcncd 
consisting of swelling, subcapsular hy- 
peremia, and blotch) localized hemor- 
rhagic areas In one pig a definite in- 
farct was found in the bdney In the 
rabbit’s kidneys, parench) matous de- 
generation, especially of the convoluted 
tubules, w'as found No abnormalities 
w'ere noted m the pancreas except in 
tw'o cases, in one, some surface lu- 
peremia, ni the other marked injection 
and small hemorrhages throughout In 
nine animals definite patliologi was 
found in the lungs and pleurae In "ix 
of these, serosanguineous, filirn!ou>. ex- 
udation was noted in the pleura and in 
two, subpleural ccclumosts Hemor- 
rhagic areas niodcratch «-r{tt<r<l 
throughout the lung tissue v ere n *td 
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m five cases , in one guinea pig, a con- 
solidated pneumonic area in the base of 
the right lung and in two, small hem- 
orrhagic inf aicts. Micioscopically, con- 
siderable congestion and edema were 
noted m the rabbit’s lungs and pleurae 
No changes in the heart and thoracic 
vessels, esophagus, and trachea were 
observed. In every animal (ten guinea 
pigs and one rabbit) injected with the 
gram-negative Bacillus 1C, the organ- 
ism was recovered from the heart's 
blood in pure cultuie following the ani- 
mal’s death The bone-marrow of one 
rabbit showed a considerable depletion 
of myeloid cells, without any striking 
abnormalities of the erythroid cells 
This was the only bone-marrow smear 
made 

There is considerable similarity be- 
tween the necropsy findings in these 
animals and those of agranulocytic an- 
gina In this latter disease the findings 
are Subpleural and subpencardial 
hemorrhages, pleural exudation, hem- 
orrhages and broncho-pneumonic areas 
in the lungs, cloudy swelling and fatty 
degeneration of the liver, moderate 
swelling and parenchymatous degenera- 
tion of the kidneys, some proliferation 
of the reticulo-endothehal cells of the 
lymph glands and spleen, depression of 
bone-marrow leucopoiesis, ulcerations 
of the gastro-intestinal tract, as well as 
in the oral cavity, vulva, vagina, cervix 
and rectum 

Comment 

If we knew more about the patho- 
genesis of agranulocytic angina we 
blight combat its ravages more success- 
fully We know that toxic substances 
expend their baneful power in several 
ways some on the circulating leuco- 


cytes, others upon their formative tis- 
sues; while a few act upon both The 
action may be one of stimulation, so 
that a leucocytosis results, or it may be 
one of inhibition, and result in Icuco- 
penia In pernicious anemia the poison- 
ous action on the bone-marrow affects 
the white cells as well as the red cells, 
so that a very low white count is the 
rule, in hemoljtic jaundice, on the 
other hand, the action on the bone- 
marrow IS one of stimulation and leads 
to an out-pounng of leucocytes (leu- 
cocytosis). Florence Sabin’ has shown 
that leucocj'tosis involves both an in- 
creased delivery of cells from the bone- 
marrow (chemotactic factor) and an 
increased maturation of the delivered 
myelocytes (maturation factor) into 
the normal granulocytes (polyneutro- 
phils, eosinophils and basophils) 
Therefoie, this concept of leucocytosis 
and leucopenia postulates the infecting 
organism as introducing both a chemo- 
tactic and a maturation factor when a 
leucopenia follows a temporary leu- 
cocytosis This condition has been 
proved to follow the injection of inac- 
tivated typhoid bacilli into a rabbit ; the 
marrow and blood first show a leucocy- 
tosis, followed by a leucopenia It has 
been proved that the mechanism of leu- 
cocytosis m an infection is due to an 
increase of the substances in the body 
that afford the normal stimulus, rather 
than some substance from the bacteria 
The relationship of the degree of the 
leucocytosis to the resistance of an ani- 
mal in infection has been repeatedly 
confirmed since Metchnikoff , and thus, 
as long as none of the substances in- 
volved in these reactions are known, 
variations in response of the body must 
be studied in terms of the amount of 
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the infection and, possibly, ditferences 
in the power of the hemopoietic tissues 
to respond The reticulo-endothelial 
system is the locality for the formation 
of immune bodies, and as a part of that 
system the pulp-cells or the spleen are 
concerned in the manufacture of the 
immune substances with which the 
body resists infections Immediately 
after splenectomy or m certain dis- 
eases with splenomegaly and leucopenia 
(kala-azar) it is impossible to develop 
immunity It seems, therefore, that the 
spleen affords great aid in resisting in- 
fective processes AVhen we call to 
mind the frequency of pyemic and bac- 
teremic states, the rarity of suppurative 
disturbances in the spleen is truly re- 
markable It can only be explained on 
the assumption of strong bactericidal 
properties on the part of the spleen 

Pathological conditions in the bone- 
marrow may be dnided into three 
groups first, conditions of simple leu- 
cocytosis and leucopenia together ivith 
secondary anemia and aplasia, wherein 
no deviation is noted from the normal 
development of the cells , second, states 
like pernicious anemia and leukemia, in 
which immature cells come into the 
blood stream , tliird, conditions in 
which there has been an iniasion of 
the marrow (replacement, necrosis, 
hemorrhage) 

Normal bone-marrow architecture 
and normal bone structure have been 
found at autopsy in cases of agranu- 
locytic angina We observed in one of 
our cases the appearance of immature 
white cells (myelocytes, metamjelo- 
cytes) in the blood stream at the time 
of intense neutropenia Although a 
greatly decreased number of granulo- 
cytes has been found in the bone-mar- 


row at these autopsies we know that 
immature cells appear in the blood 
stream in more or less numbers It 
would seem that there is an analogy 
between the state of the granulocytic 
function of the bone-marrow and the 
granulocytes in agranulocytic angina to 
that of the erythropoietic function of 
the bone-marrow and the red cells in 
pernicious anemia However, since 
cases of agranuIoc}dic angina recover 
and the blood stream returns to normal, 
the hypo function must at times be tem- 
porary Undoubtedly, either an infec- 
tive or a toxic agent has temporarily 
paralyzed the granulopoiesis in tlie 
bone-marrow, or there is some sub- 
stance which IS lacking in the blood 
stream which would, if present, stimu- 
late the bone-marrow to granulocjtic 
activity Of course, ue know there is 
an intense infection present but the 
questions are, which is the primary 
organ involved, bone-marrow, spleen, 
reticulo-endothelial system, or, are se\ - 
eral or all of them involved, or docs the 
destruction of the mature granuloc\ tcs 
take place m the blood stream faster 
than the bone-marrow can manufacture 
them ’If this latter condition w ere true 
w'e would find a considerable degree of 
granulocjtic elements present in the 
bone-marrow m these cases The rc- 
\erse has been found, the marrow 
shows a striking depletion of granu- 
locytic cells We may assume tlitrc- 
fore, that some other factor or factor^ 
are at work m the severe gramilocMc- 
penia than destruction of the hu- 
cocytes m the blood stream c mu'-t 
look elsew here \^'c ha\ c c\chidcd the 
bone-marrow In the facts htretofon 
enumerated Ko'tnilnl and Spitrtr’ 
Ime shown that in tin. 'ikiicocyiic om 
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mal immune bodies develop noimallj, 
whereas, if the leticulo-endolhcHal 
system is blocked with colloid non, im- 
munity IS greatly diminished, and, if 
the spleen is also extiipated, immunity 
ceases The histopatholog) of the 
spleen m agranulocytic angina shows 
maiked involvement of the splenic pulp 
(the reticulo-endothehal area) In most 
of the diseases characteiized by a con- 
stant leucopema theie is a predilection 
for involvement of the splenic pulp 
The Malpighian follicles show slight 
and inconstant changes in these dis- 
eases If the spleen alone weie in- 
volved m agranuloc} tic angina, the 
reticulo-endothehal tissues elsewhere m 
the body would soon take up its func- 
tion of antibody formation, and this 
disease would, peihaps, not be so fatal 
It would seem that the reticulo- 
endothehal system (m the spleen, liver, 
bone-marrow, lymph nodes, lymphoid 
tissue generally) is paralyzed by a toxic 
or infective agent, which may or may'^ 
not be specific, and therefore immune 
bodies are not formed, and the granu- 
locytogenic bone-marrow is not stimu- 
lated In this connection it was inteiest 
mg to note m the differential count 
of one of my cases, the increase of the 
monocytes (products of the reticulo- 
endothehal system) as the mature gran- 
ulocytes (segmented forms) began to 
appear more abundantly m the blood 
stream as the patient improved, wheie- 
as they had previously disappeared 
This of course shows evidences of re- 


new cd actuily' of the icticulo-cndothc- 
lial tissues and increasing antibody for- 
mation It was noted in this case that 
the monocy tic cells began to increase in 
the blood sticam six days before any 
increased signs of bone-man ow’ activi- 
ty (met ease in granulocytes) began 
Antibody formation, it would seem, 
was beginning and the toxemia being 
combated W'lth the increasing control 
of the toxemia the se\eie effect of the 
infection on the bone-marrow granu- 
lopoiesis w'as lifted 
There is nothing impossible in con- 
cen ing that some toxins w'lll affect the 
cells of the spleen-pulp, principally or 
exchisively% and cause degeneration 
therein Then, the blood passing 
through the liver to the heait and lungs, 
w’lthout losing Its toxic character, 
comes in contact with the cells in the 
sinusoids of the bone-marrow’ and may 
inteifere wuth its granulopoiesis If the 
toxin lepresses the bone-mairow’ gran- 
ulopoiesis, leucopema will result 
We wmuld suggest that agranulocy tic 
angina is not a disease entity' , that it is 
a sy'mptom-complex due to a paraly'sis 
of the reticulo-endothehal system from 
bacterial toxins, inhibiting or stopping 
the formation of some agent necessary' 
for the stimulation of bone-marrow 
granulopoiesis 

It IS with pleasure that I acknowledge the 
valued help of Dr Violet Keiller, Dr H N 
Gemoets, and our technicians, Mrs Louise 
M Blalock and Mr A W Owens, in this 
work 
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The Importance of Stressing Man as a Social Being 

of the wholesome signs of our times is the increasing stress \\hicJi 
we are plaang on man as a social being Yale University is founding 
an institute of human relations to study the individual in his contacts n ilh people 
around him A fundamental part of this study is the start which the infant 
and pre school child gets in adapting himself to those around him E\cr} 
healthy child begins life with an assertion of his ego Unfortunately he often 
does not learn till manhood that he is not merely an individual, but a mcmbei 
of a gioup Home, school, neighborhood, professional circle, social set make 
progressiA'ely greater demands on him to consider their lights and comfort and 
desires Until he has learned tins lesson he is not much good to anybody The 
academic, business, and social worlds have little time or patience with human 
material that needs speaal processes to make it marketable ” 

(^Pioin Behavior Aspects of Child Conduct by Esthcr Loring Rich \Rns 
The Macmillan Company, 1932 See also review m this issue ) 



The Typhus-Spotted Fever Group 

By Noxon TooMnv, M D . F A C P., Palmy) a, Mo 


aMONG plagues of great economic 
importance, typhus fever has 
^ had a long and historically 
prominent place Particularly duiing 
the Middle Ages, the Renaissance, and 
the early decades of the Industiial Era 
was typhus most prevalent However, 
not even today is typhus a whit less de- 
vastating than formerly, whenever war, 
famine or civic commotion gives it an 
opportunity to override its barriers. 

Typhus fever has, since 1837, been 
recognized as a disease entity, an exan- 
thematic entity, without apparent kin- 
ship to the other exanthematic fevers, 
or the other continued fevers of short 
or long duration Separated initially by 
Gerhard and Pennock, and by Still, in- 
dependently, from other infections, by 
clinical means alone, the typhus did not 
become categoried with any of the 
older known diseases after bacterio- 
logic methods afforded a means for es- 
tablislung certain group relationships 
among the infections This continuance 
of typhus as a unique type was due to 
the fact that there had not been, or at 
least not until very lately, any accept- 
able evidence concerning the identity of 
Its pathogen Thus typhus continued as 
a fever not only associated with famine 
and other civic calamities, but also as 
typically an acute exanthematic fever 
of unknown cause It not infrequently 
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shared with cerebrospinal fever, and 
the Rocky Mountain spotted fever, the 
colloquial appellation of “spotted 
fever.” It was natural, therefore, that 
the recently discovered fevers of spot- 
ted character and typhus-like course 
were studied in comparison with the 
typhus fever, and were more or less 
closely identified with the latter; the 
typhus always being advanced as the 
histoiically appropriate type of the 
group The typhus-spotted fever 
group, although mentioned m a general 
way during the past few years, has not 
been discussed m a systematic or 
comprehensive manner Hence there 
IS need now to set forth, as well as 
possible, a summary of what may at 
present be recognized as the typhus- 
spotted fever group of diseases How- 
ever, as several of the fevers belonging 
to the group have been but imperfectly 
studied clinically, with data of bacterio- 
logical and immunological character 
completely wanting, it is not possible 
to do more at present than to call atten- 
tion to the existence of the lesser 
known fevers, and to indicate m a gen- 
eral way their presumptive relation- 
ships as deduced from the meager data 
known concerning them The purpose 
of this paper is, therefore, to present a 
concise survey or general portrayal of 
the group, with some special considera- 
tion given to the newly discovered (but 
by no means unimportant) diseases 
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that have not yet been accorded a place 
in general medical literature As the 
better known diseases of the group 
have an easily available literature they 
will receive the briefest possible con- 
sideration consistent with this pur- 
pose 

The typhus-spotted fever group may 
at present be set forth as comprising 
the following distinguishable entities 
and varieties 

1 A — ^Typhus fever (louse borne and 

flea borne) 

Old World (Classical) typhus 
(louse borne) 

Baltic- Russian-Chmese strain 
Balkan-Asia Minor strain 
Tabardillo of Mexico and 
northwestern South America 
Endemic Typhus (flea borne) 
Brill’s Disease of the eastern 
United States® 

Endemic typhus of the south- 
ern United States (Max- 

60, 60 70 

Endemic typhus of western 
Europe (Netter and Blai- 
zoty^’ 

Sao Paulo strain (Piza and 
DaRocha-Eima)’’® 

Shop typhus of Malasia 
(Fletcher)®*' *®' 

Endemic typhus of Australia 
(Hone)** 

Endemic typhus of South Af- 
rica (Wicht) 

B — Trench fever (louse borne) ■*■ ’’ 

2 The Typhus-hke tick fevers (tick 
borne) 

Spotted fever of the Rock)' Moun- 
tains 

Malignant ( IMontana - W) om- 
ing) type (Wilson and Chown- 
ing) 


Intermediate (Gastrointestinal) 
type of Colorado and Utah 
(Becker)*®* 

Mild type (Maxcy) 

Acute mild tj'pe (Idaho-Ore- 
gon) 

Protracted mild type (Neva- 
da-Utah) 

Mid-zone strain (Kemp)"® 
(Toomey)®*® (Reimann)®®* 
Typhus-like (Eastern - South- 
eastern States) t)'pe (Rum- 
reich)2i^- ==* 

Fievre boutonneuse (exanthema- 
tic fever) (Conor and Bruch) 
Kumaun fack typhus of the Hima- 
layas (Megaw) 

Tick-bite fever of Natal (Pretor- 
lan ten day fever) (^IcNaught) 
Inuga fever of Poituguese East 
Africa (Kudicke) 

Port Elizabeth fe\er of South Af- 
rica (Scroggie and Gray) 
Guacarapa fever of Venezuela 
(Garcia) 

3 A — Tsutsugamushi disease (mite 

borne) Japanese-Korean flood 
fever (Palm) 

Scrub typhus of Malasia 
(Dowden) (Noc) 
Pseudo-typhus of Sumatra 
(Schuffner)®® 

Lymphatic pseudo-t) phus 
(Mossman fe\er) of Queens- 
land (Smithson)’® 

B — Ship (Rat mite’) Uplnis (Pla- 
zy, Marcon and Carboni ) ( Shel- 
mire and Do\c)*'' '* 

C — a American mountain tick-fcitr 
(Toomc) ) b nemgn raK* 
ettsial diceacc H oowc) ) 

4 ReduM'id scarlatinosis ftran'inittcd 
b) Redinndac) 

^lacularUpc (Tooine\) 

Acute lichen planus t)pc' 
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Historical 

It was by the students of the newly 
discovered typhus-hke spotted fevers 
that comparative studies in this group 
weie first undei taken Thus the tab- 
ardillo of Mexico and the typhus-hke 
fever described by Brill® were studied 
in relation to Old World typhus, and 
were found to be of similar pathogenic 
(immunologic) nature, but to have 
fixed varietal differences (Anderson 
and Goldberger,®' etc ) Similarly 
the spotted fever of the Roclcy Moun- 
tains was soon after its discovery com- 
pared with tsutsugamushi disease, a 
spotted fever of Japan®® Likewise 
spotted fever of the Rocky Mountains 
was compared with typhus fever, with 
which it had been observed to have a 
somewhat general resemblance ®’ 

It was not, however, until the tick 
borne typhus-hke fevers became some- 
what known (after 1917) and the flea 
borne strains of endemic typhus began 
to attract attention (after 1926) that 
there was a beginning laid for a typhus- 
spotted fever groups®® The more re- 
cently widened knowledge of the mite 
borne group®* of spotted fevers has so 
added to the group that it now seems 
possible to reconstruct the literature of 
the past twenty-five years into some- 
thing like a systematic whole. 

Although several of the diseases of 
the group have a clinical histoiy ex- 
tending back many years, it must be 
remembered that almost nothing was 
known concerning their mode of trans- 
mission, bacteriology, or immunology 
until very recent years, and that the 
conception of a spotted fever group did 
not begin to take scientific form until 
about seven years ago when the so- 


c<illed rickettsial group of diseases 
(typhus fever and Rocky Mountain 
spotted fever) began to be broached.^® 
Since then, findings m the tsutsugamu- 
shi subgroup have definitely placed it 
among the fevers having rickettsial 
bodies as characteristic or almost char- 
acteristic elements in their histopatli- 
olog)L®® 

For the purpose of forming a brief 
chronologj', the chief disco\enes that 
have served to establish the typhus- 
spotted fever group are given below 
Only with regard to the more import- 
ant discoveries can we take notice here 

Geographic Distribution 

Until a decade or two ago typhus 
fever was thought of only, or at least 
principally, in connection with the cold- 
er latitudes of the globe, it having been 
said not to exist in the tropics This 
generalization is substantially correct 
for Old World typhus and for its vari- 
ant, tabardillo of Mexico and the An- 
des It IS now known, however, that 
the governing consideration in tlie dis- 
tribution of classical typhus is the cli- 
matic factor that conditions the sur- 
vival of body lice ,® this factor being the 
absence of protracted, extreme heat 
Against the flea borne endemic typhus, 
extreme heat is not a barrier, hence 
endemic typhus can occur wherever the 
flea (particularly the rat flea) is found 
As fleas have an almost world wide 
distribution, being actually more com- 
mon in the warmer temperate and tor- 
rid zones, endemic typhus is potentially 
almost cosmopolitan, with slight varie- 
tal differences being recognizable ac- 
cording to locality These slight differ- 
ences of strain are, however, almost 
entirely of serologic character, clinical 
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Tabi,e I 

Chronology of Discoveries in the Typhus-Spotted Fever Group 


TYPHUS FEVER SUBGROUP 

(louse borne and flea 
borne) 

1908 Yersin and Vassal 
transmitted typhus from man 
to man by blood inoculation, 
and expressed opinion typhus 
was transmitted by insect 
bites 

1909 Typhus transmitted 
from man to man by body 
bee (Nicolle, Compte and 
Conseil) 

1910 Endemic typhus of 
eastern U S described bj 
Brill as distinct disease 

1910 Tabardillo and Rocky 
Mountain spotted fever 
shown to be different dis- 
eases (Ricketts and Wilder) 

1910 Tabardillo virus shown 
to be nonfilterable by Rick- 
etts and Wilder, described 
as bodies like ones found by 
Ricketts in spotted fever 

1912 Anderson and Gold- 
berger identify Brill’s dis- 
ease and tabardillo as being 
varieties of same disease 

1914 Sergeant, Foley and 
Vialette describe rickettsia 
found only in lice collected 
from typhus cases 

1915 Trench fever described 
by Graham 

1916 Immune serum against 
typhus, fairly effective for 
laboratory animals, developed 
by Nicolle and Blaizot 

1916 DeRocha - Lima des- 
cribes R prowasekt as found 
in typhus transmitting lice, 
but never in typhus free lice 
and considers it pathogen ot 
typhus fever 

1916 Toepfer finds rickett- 
sia in trench fever lice and 
associated them etiologicallj' 
with the fever 

1917 Weil and Felix intro- 
duce the Proteus Xn aggluti- 
nation test for tmhus feier 


SPOTTED FEVER SUBGROUP 

(tick borne) 

1902 Wilson and Chowning 
report on malignant type of 
Rocky Mountain spotted fev- 
er, and suspect ticks as vec- 
tors 

1906 Ricketts demonstrates 
presence m nature of ticks 
infected with spotted fever, 
and hereditary passage of 
virus through eggs 

1908 Tick transmission of 
Rocky Mountain spotted fev- 
er to man reported by Mc- 
Calla and Brereton 

1909 From Rocky Moun- 
tain spotted fever material 
Ricketts describes intracell- 
ular organisms later known 
as rickettsia bodies in his 
honor 

1910 (See under typhus) 

1910 Fievre boutonneuse 
described from Tunis by 
Conor and Bruch 

1911 Pathologic anatomy of 
Rocky Mountain fever de- 
scribed by LeCount 

1911 Tick-bite fever of Af- 
rica described clinically b> 
McNaught 


1916 Wolbacb describes 
ncimaccntrovcnus net cttsi 
a rickettsial organism, as 
pathogen of Rock> Mountain 
spotted fc\er 


1917 Tick tiphus described 
dinicalK from northern In- 
dia b\ Megan 


TSUTSUGAMUSHI SUBGROUP 
(mite BORNE) 


1907 Tanaka showed that 
the blood of a man ill with 
tsutsugamushi disease is in- 
fectious 


1908 Yersin described clin- 
ically a typhus-hke disease 
from Cochin China 


1910 Lymphatic pseudo- 
typhus (Mossman fever) 
described clinically by Smith- 
son 


1912 Tidswcll reports on 
Mossman fever 

1913 Mossman fc\er stud- 
ied bj Clark 


1914 Brcinl, Pricstlei and 
Fielding report on Afossman 
fever 

1914 Pseudo-t> phiis of Deli 
Sumatra described clinical!} 
In ScliufTiicr, ticks lieiiig 
suspected as acetors 

1915 Dow den gnes brici 
clinical dc'cription of scrub 
t>plius of Mahsn 


1917 Teutsumniti'bi di'C'c 
trin*mittc<l to in**’l<" In 
hnalniites (Mmism) 



546 


TYPHUS rrVLR SUBGROUP 
(LOUSr BORNE AND PLEA 
BORNE) 

1917 Neill describes scrotal 
lesion of tabardillo in p^uinea 

plRS 

1918 Brill’s strain of endem- 
ic typhus recognized in 
western Europe by Nettcr 
and Blaizot 

1918 Proteus X-strains dem- 
onstrated not to be pathogen 
of typhus fever nor to im- 
munized laboratory animals 
against the disease 

1919 Pathology of typhus 
described by Grzyvvo-Dab- 
rowsky (1918) and by Ceel- 
en 

1919 Bradford, Basliford 
and Wilson claim to have 
cultivated the rickettsial or- 
ganisms of typhus and of 
trench fever 

1919 Two commissions — 
English War Office, and 
American Commission study 
trench fever 

1919 Typhus caused by R 
Prowasekt, and trench fever 
by 2? qumtana, according to 
Arkwright, Bacot and Dun- 
can 

Endemic typhus in 
Australia described by Hone 

1923 Wolbach and Schle- 
singer report cultivation of 
organisms of typhus and of 
spotted fever m tissue and 
plasma cultures 

1926 Kuczynski and co- 
w(^kers publish biological 
and pathogenetic studies on 
nckettsiae in typhus and 
Kocky Mountain spotted fev- 


1926 Endemic typhus in 
southern portion of U S 
described by Maxey, who in- 
criminates fleas as vectors 

looser and Dummer 
nnd nckettsia in tunica va- 
ginalis of guinea pigs in- 
lected with endemic typhus 


Noxon Toomey 

Tabj h I (Continued) 

SPOT Tin IlA'IR iUBGROLP 

(tick borm ) 


1920 Carducci and Falcone 
independently describe fie\rc 
boutonneuse in Italy as spe- 
cial form of eruptive fc\er 

1921 Inuga fc\er described 
from Portuguese East Africa 
by Kudicke, ticks being in- 
criminated on clinical evi- 
dence 

1923 Rocky' Mountain spot- 
ted fever organism grown in 
tissue culture (see under ty- 
phus subgroup) 

1923 Noguchi finds three 
strains of nckettsiae from 
spotted fever ticks to be non- 
pathogemc 

1924 Spencer and Parker 
recognize phases of latency 
and activity of spotted fever 
virus m ticks, and report on 
virus in blood 

1925 Balfour, Clearkm, An- 
derson and Clark redescribe 
typhus-hke fever of South 
Africa, and incriminate ticks 
as vectors 

1925 Guacarapa spotted fe- 
ver of Venezuela described 
clinically by Garcia 

1927 Fievre boutonneuse re- 
cognized on French littoral 
by Olmer, and by Bomet and 
Fieri, insect transmission be- 
ing suspected 

1927 Spencer and Parker 
develop a spotted fever vac- 
cine prophylactically effec- 
tive for man 

1928 Cooley reports on tick 
parasites 

1930 Fievre boutonneuse 
shown to be tick borne by 
Durand and Conseil 

1930 African tick-bite fever 
transmitted to guinea pies 
by Pijper and Dau ^ 


TSETSUGAMESIII SUBGROUP 

(mitf borne) 


1920 J A Mitchell describes 
mild typhus-likc disease in 
Transkci, South Africa 


1923 Prates in Lourengo 
Marques describes typhus- 
likc disease with primary 
ulcci 


1923 Cow dry reports on 
distribution of nckettsiae in 
tissues of insects and arach- 
nids 


1926 Nagayo describes a 
nckettsia as cause of tsut- 
sugamushi disease 


1927 Frill at Potchestroom, 
South Africa, describes a 
typhus-like disease 


1928 Tsutsugamushi virus 
cultivated m testicle of living 
rabbit by Ogata and by 
Ishiwara 

1930 Scrub typhus of Ma- 
lasia studied immunological- 
ly and clinically by Fletcher 

1930 Marcandier and Bid- 
eau study ship typhus and 
incriminate a rat acarus as 
the possible vector 
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T\FHUS FEVER SUBGROUP 
(eousE borne and FEEA 
BORNE) 


1931 Sao Paulo strain of 
endemic typhus described by 
Piza, DaRocha-Lima and as- 
sociates 

1931 Mooser, Casteneda and 
Zinsser demonstrate endemic 
tjTihus reservoir in wild rats 

1931 Pinkerton and Maxcy 
describe anatomical patholo- 
gy of endemic typhus in man, 
with f? prowa::eki in vascu- 
lar lesions of human brain 

1931 Nagayo cultivates ty- 
phus organism in living rab- 
bit eyes (see under tsutsuga- 
mushi disease) 


Table I (Continued) 

SPOTTED FEVER SUBGROUP 

(tick borne) 

1930 Rickettsia described in 
skin lesions of fievre bou- 
tonneuse by Durand, Kuczyn- 
ski and Hohenadel 

1931 Rocky Mountain spot- 
ted fever found to be in 
southeastern U S endemic 
area by Badger, Dyer and 
Rumreich 

1931 American Mountain 
tick-fever recognized as en- 
tity distinct from Rocky 
Mountain spptted fever by 
Toomey 

1931 Fievre boutonneuse 
immunologically distingu- 
ished from ship t 3 phus by 
Marcandier, etc 

1932 Virus of fievre bout- 
onneuse stated to be filter- 
able by Blanc and Camino- 
petros 


TSUTSUGAMUSHI SUBGROUP 
(iXITE BORNE) 

1930 Lewthraite reports on 
epidemiologj' of scrub typhus 
of Malasia 

1931 Wolff reports on im- 
munology of pseudo-tj pluis 
of Sumatra 

1931 Marcandier and asso- 
ciates demonstrate absence of 
cross immunity between ship 
typhus and fievre bouton- 
neuse 

1931 Nagaj'o and associates 
describe rickettsiae from ty- 
phus and tsutsugamushi in 
tissue cultures, with use of 
eves of living rabbits as cul- 
ture medium 

1931 Do\e and Shelmirc 
draw attention to tropical rat 
mites as possible \ectors of 
endemic tj phus 


differences being wanting, trifling or 
inconstant 

As to the tick borne typhus-Iike fe- 
vers there is a somewhat more strik- 
ing geographic correlation than with 
the louse or flea borne diseases With- 
in the tick borne subgroup we are 
brought to recognize the more limited 
distribution of ticks, not perhaps as a 
class, but as to the actual species that 
are vectors of the tick borne typhus- 
like spotted fever, oi fevers Here we 
observe the highly localized character 
of certain tick borne fevers, the locali- 
zation often being correlatable with cer- 
tain definite mountain slopes and the 
adjacent wooded waste lands Two, at 
least, of the tick borne typhus-like fe- 
vers, spotted fever of the Rocky Moun- 
tains and fie 3 re boutonneuse of the 
Mediterranian, have in recent years ap- 
parently spread over an area wider 
than their original habitat Of the 
other fevers of this subgroup not 


enough is known to be able to state to 
Avhat extent their distribution is lim- 
ited, or will be kept in check by condi- 
tioning factors peculiar to their present 
habitat 

Concerning the mite borne diseases 
we have to note the \er}' interesting 
fact that the> are positnely known up 
to the present time only in that portion 
of the world enibraang eastern \sia, 
Malasia and the adjacent portion of 
Australia A possible exception is ship 
typhus w'hich has been suspected, but 
not proied, to be transmitted In tlic 
tropical rat mite, Lipouy^su^ hacott, 
Hirst ““ A possible case of Isiit'iiga- 
musbi disease occurring in the man- 
dated terntori of Xew Giiinta w.t» de- 
scribed bj Sinc’air in 1930 

CwMQLE Axn Comi’aratim: 

S\.MrTOMATOr OGl 

The nosograpln of the U[)hn‘— pot- 
ted feier group, up to Mn rexcnih 
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has rested almost solely on a clinical 
basis for want of sufficient data con- 
cerning the bacteriology, immunology 
and anatomical pathology of the vari- 
ous members of the group Sciologic- 
immunologic studies have, however, 
within the past five years, and particu- 
larly within the past two years, con- 
tributed to a more exact knowledge of 
the relationships of these diseases The 
three most significant results of these 
immune serum studies have been to 
show that (1) Those diseases clinical- 
ly recognizable as dissimilai , are actual- 
ly so from the standpoint of being dif- 
ferent pathogenic entities, (2) that so 
far, at least, the prime division of the 
group according to the biologic order 
of the insect vectors concerned is a 
valid mode of classification, and (3) 
that for each disease one or more var- 
ietal strains can be made out serologi- 
cally, without an always correlatable 
disparity m clinical course, appearance 
or duration , 

The comparative symptomatology of 
the diseases that comprise the typhus- 
spotted fever group can best be inter- 
preted by considering the lymph-blood- 
vascular (particularly the lymph sys- 
tem) and the cutaneous reactions to 
these diseases Prostration (often se- 
vere, and with coma), rheumatoid 
pains (often severe), and a tendency to 
muscular spasticity are almost con- 
stant phenomena in varying degrees, 
but they do not afford as objectively 
differentiating evidence for classifica- 
tion as do the lymph-blood-vascular 
and cutaneous reactions In fact it may 
be said that as far as is now known, the 
anatomical pathology of the typhus- 
spotted fever group is primarily and 
almost exclusively limited to the circu- 


latoiy system, particularly the lymphat- 
ics and the smaller and smallest blood 
vessels. Dry bronchial inflammation and 
ceiebral toxic manifestations occur in 
the most severe fevers of this group, 
but they are rather consequential than 
piimary lesions. 

The comparative symptomalogy of 
the diseases of the typhus-spotted fever 
group can be correlated m a general 
way with the vectors implicated, thus 
a primal y lesion at point of inoculation 
is not observable in the louse borne and 
flea borne diseases, is observable in 
some but not all of the tick borne dis- 
eases , and is virtually a constant phe- 
nomenon in the mite borne diseases 
Secondary regional lymphangitis and 
lymphadenopathy is not a part of the 
louse and flea borne diseases, is absent, 
inconstant, or not well developed in the 
tick borne diseases, but is distinctly a 
characteristic of the mite borne group 
of fevers While the latter show both 
a primary lesion and a regional lymph- 
angitis-lymphadenopathy, it should 
be noted that the two are not 
constant accompaniments of one an- 
other, the tsutsugamushi disease and 
scrub typhus of Malasia having a prac- 
tically constant primary patch but a less 
determined lymphadenitis, whereas the 
pseudo-typhus of Sumatra and lymphat- 
ic pseudo-typhus (Mossman fever) of 
Queensland have a constant and well 
marked disposition to lymphadeno- 
pathy, but with a less well accentuated 
primary sore than in tsutsugamushi 
disease and scrub typhus of Malasia 

In regard to the cutaneous lesions of 
this group one must remark a strong 
family resemblance, particularly with- 
in each subgroup Thus the manner of 
appearance and distribution of rash can 
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not be invoked as a clearcut, depend- 
able basis for differentiation Despite 
individual variations and a strong fam- 
ily resemblance, there can, however, be 
made out certain broad distinctions 
even between diseases of the same sub- 
group Thus, in the louse and flea 
borne subgroup one remarks the rash 
of tabardillo to be usually less papular, 
larger and distributed more on the low- 
er part of the body than in classical 
typhus Endemic typhus, which on the 
whole IS milder than classical typhus 
(’although exceptions occur), has as a 
rule a somewhat smaller lenticular le- 
sion with a lesser tendency to become 
petechial , it may be, but usually is not, 
quite as profuse as in classical typhus, 
and IS not as commonly accompanied 
by a diffuse scarlatinoid (reticular) 
blush Within the tick borne group one 
finds m Rocky Mountain spotted fever 
that the rash (accompanied by a diffuse 
cyanotic blush m severe cases) shows 
marked passive congestion, and appears 
on the wrists and ankles, spreading 
upwards as edematous but compressible 
macules that usually spare the face In 
fievre boutonneuse the rash is much 
more papular (infiltrated) than in 
spotted fever, appears first on the face 
or upper part of the trunk, is larger, 
more sparsely set, and of longer dura- 
tion considering the comparative inten- 
sity and duration of the two fevers 
Kumaun tick typhus has characteristics 
of both Rocky Mountain spotted fever 
and fievre boutonneuse, but more close- 
ly resembles the latter Tick-bite fever 
of South Africa resembles somewhat 
the fievre boutonneuse but also has 
some of the features of the mite borne 
diseases Within the mite borne sub- 
group the rash is approximately the 


same in all the clinical types, but tends 
to be less pronounced in scrub typhus 
and pseudo-typhus of Sumatra than in 
Japanese flood fever In lymphatic 
pseudo-typhus the rash has a vesicular 
tendency 

Respecting the incubation period, 
mode of onset, duration, seventy of 
muscular pains and intensity of pros- 
tration there are equally as wide or 
wider variations than among the cir- 
culatory and cutaneous lesions Thus 
we find a shorter incubation period m 
the louse and flea borne subgroup 
than in some of the tick borne dis- 
eases, and a still longer incubation pe- 
nod in one (or sometimes two) of the 
mite borne diseases The mode of on- 
set and severity of muscular pains are 
roughly correctable with the ultimate 
severity of the disease, but even here 
we find that tsutsugamushi disease de- 
velops intense prostration at a some- 
what slower rate than the malignant 
forms of the louse borne and tick 
borne fevers 

Toxemic symptoms as manifested 
by cerebral disturbances and circula- 
tory collapse may occur in aii}' of the 
severer fevers of the tj phus-spotted 
fever group, but the} are rare in some, 
average m others and veil nigh con- 
stantly fatal in others Thus the mor- 
talit}' rate differs greatly Mi’hin the 
group, but rather according to the lyiie 
of the disease under consideration than 
for the disease as a uliolc, a matter 
particularly well exemplified by spot- 
ted fe\er of the Rock} .Arountains, 
certain epidemics of tiphiic fewer, and 
occasionally bi Japanccc-Korcan flood 
feier Nor can it be <aid that there 
IS great di^pant} in the mnrtaliti 
among the three great «>iil*!in>np‘-. each 
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having grave as well as mild diseases, 
but of the three the mite borne are col- 
lectively both somewhat less fatal and 
less of a world problem than the tick 
borne, flea borne, or louse borne dis- 
eases 

The comparative semeiology of the 
several diseases, and their more dis- 
tinctive varieties, are briefly summa- 


rized in the accompanying table (see 
table II) For a fuller description of 
the tick borne diseases see a subse- 
quent article entitled “The Tick Bomfe 
Typhus-like Fevers”. 

Bacteriology 

In common with practically all dis- 
eases of a zymotic character, typhus 


Table II 


LOUSE AND 
FLEA BORNE 

seasonal 

INCUBATION 

PERIOD 

MODE OF 
onset. 

PRIMiVRY 

SORE 

RASH 

OLD WORLD 
TYPHUS 

Winter chief- 
ly , or any 
time 

10 to 14 days 
Mostly 12 

Abrupt with 
rigors, head- 
ache .myositis 

No 

3d to 5th day , 

Subcuticular, 
and petechial 
papules 

ENDEMIC 

TYPHUS 

Spring to 
early Fall 

10 to 14 days 

Subabrupt or 
abrupt , like 
mild typhus 

No 

Frequently but 
not commonly 
petechial 

TRENCH 

FEVER 

Any time , 
winter chiefly 

6 to 8 days , 
may be 30 
days after 
exposure 

Sudden with 

giddiness, 

dyspnea 

No 

Delicate small, 
red macules on 
chest, abdomen 

TICK BORNE 


ROCKY 

MOUNTAIN 

SPOTTED 

FEVER 

malig- 

nant 

TYPE 

Early spring 
to mid-sum- 
mer 

5 to 10 days 
mostly 7 

Abrupt with 
dull headache, 
conjunctivi- 
tis, vomiting 
and severe 
rheumatoid 
pains 

No 

Appears 3d or 4th 
day as red ma- 
cules on ankles 
and wrists , 
spreads upwards 
becoming cyanot- 
ic-petechial 

MILD 

TYPE 

Early spring 
to mid-sum- 
mer 

7 to 10 days 

Fairly abrupt 
rheumatoid 
pains, etc 

No 

3rd to 5th day 
spreads upwards , 
cyanotic- 
petechial 

BENIGN 

rickettsial 

disease* 

Late spring 
and summer 

10 to 14 days 
mostly 12 

Sudden with 
headache, chil- 
liness, nausea 

No 

Very rare, 
somewhat like 
mild R M S F 

AMERICAN 

MOUNTAIN 

tick-fever 

Early spring 
to September 

3 to 7 days 
mostly 4 

Sudden with 
headache, chil- 
liness, bone 

Often 

Yes 

No 




pains, nausea 



FIEVRE 

BOUTON- 

NEUSE 

Only in late 
spring and 
summer 

5 to 15 days 
mostly 8 

Fairly abrupt 

rheumatoid 

pains 

Yes but 
not 

always 

Large hard 
papules on 3rd 
day , on face 
thence down- 
ward , palmar 
and plantar le- 
sions , hemor- 
rhagic tendency 
slight 
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(also tsutsugamushi disease) was early 
the subject of numerous bacteriological 
investigations made according to the 
methods available during the first dec- 
ades of bacteriology Numerous were 
the organisms found in, and at times 
identified etiologically with typhus ma- 
terial For our purpose, however, it 
would serve no useful end to review 


the early reports on the bacteriology of 
these diseases, as now the reports have 
only historical interest While some of 
the early workers may have observed 
organisms of nckettsial character, 
they failed to bring forth proof of an 
etiologic relationship of these minute 
bodies to the diseases in which they 
were encountered Even in spotted 


Tabi.i; II (Continued) 


COMA 

DURATION OV 
FEVER 

MODE OF 
TERMI- 
NATION 

CON- 

VALESCENCE 

IMMUNITY 

MORTAUr\ 

Very fre- 10 tol8 days 
auent , early mostly 14 days 

Crisis or 

abrupt 

lysis 

Usually rapid, 
occasionally Absolute 

with relapses 

12 to 40 per 
cent. Al cr- 
ape 19% 

Frequent , 

often 

transitory 

12 to IS days 

Abrupt 

lysis 

Rapid and 

without 

relapses 

Relatively 

absolute 

5 to 12 
per cent 

No 

35 to 42 days 
occasionally S to 

9 days , relapsing 

Gradual 

lysis 

Moderately 

rapid 

No 

0 


Almost in- 
variable 
early , 
profound 

Usually fatal Sth 
to 9th day 
(average 7th day 
Survivals run 21 
to 26 days 

Subabrupt 

lysis 

Slow , occa- 
sional re- 
lapses , gan- 
grenous se- 
quelae 

Absolute 

85% 

Mild , very 
occasional 

21 to 28 days 

Lysis 

Fairlj rapid, 

frequently 

slow 

Considerable 
but for mild 
tj pc onlj 

4 to 20% 

Al crape 15% 

No 

5 or 6 days fol- 
lowed by one-day 
remission 

Rapid 

IjSIS 

Rapid 


0*' 

Light 

Stupor 

and 

delirium 

2 or 3 days fol- 
lowed by one or 
more irregular 
remissions 

Li SIS, 

usuallj 

rapid 

Usually 

fairl> 

rapid 

7 

\Ik3uI 0 5% 


No 


12 to 17 daj s 

mostb 14 days Ljsis 


Moderate in Moderate 
\oun(r, pradu- tran^iton 
al in Sdcrh 


Lndcr 1*^ 



552 


Noxon Toomey 

Tabu; II (Continued) 


IXlUSi; AND 
ri,i;A BORNi; 

SEASONAL 

INCUBATION 

riRlOD 

MODI 01 
0\SI T 

PRIMARY 

SOKE RASH 

KUMAUN 

TICK 

TYPHUS 

Late spring 
and early 
summer 

14 to 21 daj s 

Gradual 

Yes 

Profuse, ap- 
pears 5th daj on 
upper trunk , pe- 
techial byStliday 

INUGA 

FEVER 

? 

? 

Sudden with 
chills, head- 
ache , con- 
junctivitis 

Yes 

Pea sized, red- 
dish morbilliform 
macules Begins 

1 St da\ , developed 
by Sth 

GUACARAPA 

FEVER 


? 

Similar to 
Rockj Moun- 
tain spotted 
fc\cr 

No ’ 

Closeb resembles 
Rockj Mountain 
spotted fever 

TICK-BITE 
FEVER OF 
NATAE 

Probably m 
only spring 
and summer 

StolO ? 
days 

Sudden witli 
sc\ ere head- 
ache 

Yes 

Profuse dark red 
morbilliform , on 
3rd to 6th day 

RHODESIAN 

FEVER* 

Summer and 
autumn 

? 

Suddenlj' w itli 
shivering and 
headache 

Yes 

4th or Sth daj 
universal 
maculo-papular 
non-petcchial 

PORT ELIZA- 
BETH FEVER* 

February 
to July 

? 

Sudden or 
subabrupt; 
headache 

No 

In 50% only, 
sparse macules 

MITE 

BORNE 

JAPANESE 

FLOOD 

FEVER 

Middle of 
July to 
October 

4 to lO^days 

Rapid with 
rigors , front- 
al headache 

Yes 

Sth to 7th day as 
papules , spreads 
downwards 
chiefly as macules 
on body 

SCRUB 

TYPHUS OF 
MALASIA 

No 

11 to 21 days 

Abrupt 

shivering 

headache 

No 

4th to 6th day , 
maculopapular 
on chest, ab- 
domen 

pseudo- 
typhus OF 

SUMATRA 

June to Aug 
Nov to Jan 

12 to 16 days 

Rapid 

Yes 

Roseolar, univer- 
sal, but mostly on 
trunk and flanks 
Fades slowly , 
sometimes hemor- 
rhagic 

LYMPHATIC 

pseudo- 

typhus 


6 to 10 days 

Sudden or 
gradual 

Yes 
but not 
always 

Macular or ves- 
icular 

SHIP 

TYPHUS 

Any time 

mostly 

summer 

About 10 days 

Sudden but 
usually mild 

No 

Resembles mild 
endemic typhus 

EX-REDU- 

VIIDAE 

REDUViiD Summer ~ 


scARLA- June 

TINOSIS July 

♦Vector uncertain 


initial symp- 
toms mild 


Macular exuda- 
not well tive , scarlatinoid 
marked face-limbs chiefly 
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TablS II (Continued) 


COMA 

DURATION OR 
FEVER 

MODE OF 
TERMI- 
NATION 

CON- 

VAEESCEKCE 

IMMUNITY 

MORTAtITI 


10 to 14 days 
mostly 12 days 
Paratyphoid 
type 

Lysis 

Rapid 

? 

5 to 10 
per cent 

Exceptional 7 to 10 days 

Crisis or 

rapid 

lysis 

Rapid 

? 

0 ? 

? 

Usually fatal 

7th to ^h day 

Crisis or 
lysis 

Rapid 

? 

High 

? 

8 to 1 1 days 

Rapid 

lysis 

? 

? 

0 ? 

Light 

stupor, 

delirium 

10 to 14 days 

2d rise after 
eruption 

More or 
less rapid 
lysis 

Usually rapid 

without 

sequelae 

? 

About 7% 

No 

8 to 14 days, 
low, irregular, 
occasionally high 

Rapid 

lysis 

Rapid 

? 

0? 


Frequent- 
ly, late 

20 days 

Lysis 

Usually quick 

Verj con- 
siderable , 
somewhat 
transitory 

30% 

Yes , or de- 
lirium in 
even mild- 
est cases 

fever may b5 
low, 14dajs 

Lysis 

Moderate 
broncho-pneu- 
monia common 
sequel 

Lasting 

4 to 14 7% 
A\crage67^ 

Frequent , 
or delirium 

11 to 15 days, 
typhoidal with 
nen'ous symp- 
toms 

Ljsis 

Fairl> rapid 

Pulmonarj 

complications 

Yes 

6 to 8% 

No ? 

3 to 21 davs 

Ljsis 

? 

Slight 

Under irr 

Very ex- 
ceptional 

8 to 12 daj s 

Rapid 

1>S1S 

Rapid 

Moderate 

Ito2^f 


May 

occur 

7 to 21 dajs 
mostlj 10 

Rapid 

IjSIS 

Slou 

5 

Profnbh 
> to 
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fever Anderson probably anticipated 
Ricketts in observing the minute 
microgamic life that is causal of spot- 
ted fever, but he did not carry his 
observations to a practical conclusion 
Howard Taylor Ricketts in 1909 
desciibed minute intracellular organ- 
isms in spotted fever material, refei- 
nng to them as bodies that could be 


associated not only with spotted fever 
but also with the known vector of the 
disease, the tick Dennacentor ander- 
soni, and transmitted through the eggs 
of the latter from one generation to 
another « A year later, working with 
typhus fever material in Mexico, Rick- 
etts observed in typhus infected lice 
and in typhus material, intracellular 
organisms of a character similar to the 
bodies he had described m connection 
with spotted fever of the Rocky Moun- 
tainsj Unfortunately his untimely 
eath from typhus fever closed for him 
one of his major investigations How- 
ever his work was taken up by Heg- 
ler and yon Prowazek« m connection 
with typhus, and by S Burt Wolbach 
m connection with spotted fever of the 
Rocky Mountains Von Prowazek, 
hkewise dying of typhus fever, did not 
hve to complete his studies, it becom- 

ickettaa peculiar solely fo lice known 
to be venemous with typhus f ever « 
they, however, cautiously refrained 
f rom claitmng a proven etiogenic rela- 
tionship for these organisms Two 

he": obf -nfirme: 

these observations and claimed an eti- 

organism, which he 
Rickettsia prowaseki Sub- 
sequent studies made with a loust 
PcAcmis tong, cep,, and Mocacus rTe- 


ws monkeys enabled Arkwright, 
Bacot and Duncan, in 1919, to state 
that llie etiologic role of R prowazeh 
for typhus was so circumstantial as to 
be all but proven, as the lice they were 
working with, normally not carriers 
of rickettsia, became infected with R 
proTvazcki when allowed to feed on 
monkejs suffering with typhus fe- 
\ er Weigl m the meantime having 
introduced the ingenious method of 
feeding hce by anus,’^ Atkin and Bacot, 
m 1922, proved that R ptozvaseki de- 
veloped m Pedichius lougiccps after 
feeding on typhus infected monkeys 
and after rectal injections of blood 
from typhus cases, thereafter being 
able to cause typhus fever m mon- 
keys The method of Weigl, em- 
ployed by Atkins and Bacot, was equiv- 
alent to the living culture medium 
method defended by Wolbach in 
1925 Since the equivalent fulfill- 
ment of Koch’s postulates by Atkins 
and Bacot, numerous studies have 
been earned out on R prozvazeki, the 
chief ones being by Weigl, Wolbach 
and Schlesinger, Kuczynski and his 
coworkers,^® and more recently those 
by Nagayo in the eye of the living 
guinea pig,'^^ and by Nigg and Land- 
steiner m tissue culture 
Whether or not the organism re- 
covered from active typhus fever 
cases by Plotz, Olitzky and Baehr,*^’®® 

IS an anaerobically cultivatable form of 
R prowazeki has never been definitely 
established, but the present weight of 
evidence is against such a supposi- 
tion 

Weil, in 1915, noted a fairly con- 
stant non-saprophytic occurrence of 
yet another organism, a Proteins bacil- 
lus (two strains, X, and X») in con- 
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nection with active typhus fever cases 
Although these strains of Proteus were 
agglutinated by high dilutions of sera 
from cases of typhus fever during the 
fastigium, it was early proved that 
neither strain was capable of producing 
typhus fever in non-immune labora- 
tory animals or in man Also it was 
shown by Landsteiner and Haus- 
mann,®® by Dorr and Pick,®® and by 
Mollers and Wolff, ®^ to be incapable 
of immunizing susceptible laboratory 
animals against typhus fever Thus 
the role of the Pioteus X strains to 
typhus fever was early recogfnized as 
being of unknown character despite 
the fact that Dienes®® recovered these 
organisms from the blood of typhus 
fever patients in 30 per cent of the 
cases which he examined This rela- 
tionship of Proteus X strains to typhus 
fever has not been clarified to date al- 
though Schultz®® and others have ex- 
pressed the opinion that the body louse 
can and probably does more or less 
frequently inoculate man with other 
organisms simultaneously with the 
rickettsial infection 

This brief resume of the virus stud- 
ies on typhus fever will be closed by 
noting that a negative phase of the 
problem has been set forth by Brumpt, 
by Weigl, by Noguchi and others, who 
have shown that non-patliogenic rick- 
ettsias also occur in lice as in other 
arthropods These non- (t)'phus) patho- 
genic rickettsias of lice are for the pre- 
sent grouped under the name of R pc- 
dicuht and are believed to be identical 
with R qumtana and R wolhymca, the 
trench fever rickettsias of the bod\ 
louse In regard to the other extra- 
cellular rickettsias from mallophaga, 
etc , Wolbach states that there is ^ery 


little if any reason for regarding them 
as different from familiar bacteria 
These organisms have been cultivated 
on blood agar media by Noller in 
1917,” and by Sikora in 1921 ®* 
Spotted fever of the Rocl^' Moun- 
tains was the second typhus-hke dis- 
ease to be more conclusively associ- 
ated with rickettsia This was accom- 
plished by Wolbach,^®* and by Wol- 
bach and Schlesinger,®®® by pathologi- 
cal studies, by comparative tick studies, 
and by proving tissue-plasma cultures 
of the organism to be virulent for spot- 
ted fever The organism has also 
been cultivated ( by Kuczynski and 
by Otto and has been found in spotted 
fever rabbit material by Connor,”® by 
Nicholson,”® and by Reimann Sub- 
sequent work on the virus has been b^ 
Spencer”® and Parker,®®® who ha\c 
however, confined themsehes to the 
immunological aspects of the -virus 

Trench fever was the third rick- 
ettsial disease to be placed on a reason- 
ably acceptable bacteriological basis 
This was accomplished bv Bacol®® in 
1921 despite the previous report of 
the American Trench Fever Com- 
mission which held to a filterable \ irus 
as the cause of trench f cv er Bacot's 

observations, howev^er. await confirma- 
tion 

Naga }0 in 1926 was the first to state 
that tsutsugamushi disease was caused 
by an organism referable to the rick- 
ettsial group Subsequent tis'^uc cul- 
ture studies by Islnwara and Ogata.'* 
employing the living rabbit testicle, and 
bv N'agayo®® cmploving the living rabbit 
eve have established the ctio’ogic re- 
lationship of the organism which ha*, 
been named R oncrtaltr. Vag.avd. 
1926 
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As to fievre boutoniicuse (cxanthe- 
matic fever) P. Durand, Kuc/C3'nski, 
and Hohenadel stated in 1930 that they 
ob'?erved rickettsia bodies in the cu- 
taneous macules of the disease in man 
Georges Blanc and J Caminopctros 
reported, however, in 1932, that the 
virus of fievre boutonneuse is filteiable 
through the Chamberland candle Ls 

The other diseases of the typhus- 
spotted fever group, namely Kumaun 
Tick Typhus, Tick-bite Fever of Na- 
tal, Inuga Fever, Guacarapa Fever, 
Scrub Typhus of Malasia, Pseudo-ty- 
phus of Sumatra, Lymphatic Pseudo- 
tophus of Queensland, Port Elizabeth 
Fever, Ross’s Rhodesian Fever, Ship 
Typhus, and Reduviid Scarlatinosis, 
have an unknown bacteriologic status 

The rickettsial origin of endemic 
typhus has been recently more con- 
clusively demonstrated by Mooser and 
Dummer, who, in 1930, found rick- 
ettsia in the tunica vaginalis of guinea 
pigs infected with endemic tj'phus,”® 
and by Pinkerton and Maxcy who 
found R prowaseki in vascular lesions 
in the brain of a man dead of endemic 

typhus (or spotted fever, eastern 
type) 

ImMUNOIvOGY 

Apart from considerations resting 
upon the morphologic and cultural 
characteristics of the minute intracellu- 
lar organisms so definitely associated 
with the rickettsial group of diseases, 
there has been woven an extremely 
interesting and important web of evi- 
dence consisting of the serologic re- 
actions constantly proper, and more or 
less differentiating, to each of the dis- 
eases (or at least subgroups) of the 
typhus-spotted fever group In fact 


it is immunological rather than bac- 
teriological evidence that confirms 
clinical evidence in the case of several 
of the tick borne typhus-like fevers 

The immunologic studies that have 
been made in this group, for diag- 
nostic purposes, may be divided into 
animal inoculations (cross immunity 
tests) and bacterial agglutination re- 
actions The immunologic studies for 
prophylactic^"’’''’®® and therapeutic pur- 
poses have so far had to do only 
with t>phus fever, and spotted fever 
of the Rock}' Mountains A potent 
therapeutic serum or vaccine, available 
for man, has not yet been developed 
for any disease of this group Prophy- 
lactically, however, the chemically at- 
tenuated virus vaccine for spotted 
fever of the Rocky Mountains, as de- 
veloped by Spencer and Parker, is of 
great value, and has recently been dis- 
cussed at length by the author 

The cross immunity tests, utilizing 
guinea pigs chiefly, has been applied to 
distinguishing Rocky Mountain spot- 
ted fever from classical typhus fever,®^ 
endemic typhus, and tsutsugamuslii 
disease, and in distinguishing classical 
typhus and endemic typhus from fievre 
boutonneuse 

The agglutination tests depend upon 
furtherance of the observations of 
Weil and Felix®® that typhus serum 
agglutinates in high dilution a strain 
of proteus bacillus denominated Pro- 
tetts Xw (a variant of which is also 
referred to as the Warsaw strain) 
This, the Weil-Felix test, has been ex- 
tensively applied to all, or almost all 
of the diseases of the typhus-spotted 
fever group It has been found strong- 
ly positive in some of the diseases 
(classical typhus, tabardillo. Brill’s 
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disease, ship typhus of Malasia, and 
ship typhus of Toulon), moderately 
positive m others (Rocky Mountain 
spotted fever, fievre boutonneuse, “ty- 
phus” in Kenya, and occasionally but 
rarely in Kumaun tick-typhus of In- 
dia), and absent in still others (tsu- 
tsuganiushi disease, scrub typhus of 
Malasia,®^'®®'®®'®" and pseudo-typhus of 
Sumatra”'^®) it is observable that 
agglutination occurs against a non-in- 
dologenic strain of proteus called Pro- 
tens Xi, or the Kingsbury strain Some 
authors have proposed to classify all 
of the fevers of the typhus-spotted 
fever group into two divisions on the 
basis of their reaction to the Warsaw 
or the Kingsbury strain, but such a 
classification seems to us to rest on too 
narrow a basis 

Ross in Rhodesia has recently de- 
scribed a fever of the fievre bouton- 
neuse type that is negative for both the 
Warsaw and the Kingsbury strains ®® 

Pathowgv 

The morbid anatom}’^ and histopath- 
ology of the first known disease of this 
group were completely worked out, ac- 
cording to the older standards, prior 
to 1910 Modern refinements of 
technic have, however, served to add 
somewhat to the pathological descrip- 
tions that had given the older known 
diseases a universally recognized place 
in general medical literature Thus 
for spotted fever of the Rocky IMoun- 
tains we may note the pathological 
studies of LeCount,^* of Wolbach,^^® of 
Reimann,®®^ and of Lilhe For new- 
er additions to the histopathology of 
typhus fever we are chiefl> indebted 
to Grz 3 nvo-Dabrowsk}% Ceelen, Wol- 


bach, Todd and Palfrey,®® and to Da- 
Rocha-Lima and Montero,’® mth re- 
lated work by Zinsser, Mooser, Dum- 
mer and Castaneda ®®>®®*®® The path- 
ology described by Pinkerton and 
Maxcy®® was very probably not that 
of typhus but of Rocky ^Mountain 
spotted fever-eastern type”® The 
older work on typhus, with additions 
of their own observations, was re- 
viewed by W Grz)nvO'Dabrowsky in 
Virchow’s Archiv (cc\xv, 229) for 
1918, and by W Ceelen in 1919 (Er- 
gebn der allg Path u path Anat, 
XIX, 1 Abt, 307) 

As tsutsugamushi disease had for 
long been quite actively studied by 
opposing groups of Japanese inicsti- 
gators, the usual groundwork of its 
pathology had become well covered 
prior to 1925 With the introduction 
of the newer concepts relatmir to the 
typhus and spotted fevers, tlicy were, 
by analog)^ applied quickly to the study 
of tsutsugamushi disease bj Naga)o, 
by Ogata and Ishiwara, and others 
Their studies have not only abundant- 
ly demonstrated the rickettsial clement 
of the disease but have sened to intro- 
duce ocular and testicular inoculation'! 
as useful methods for cultiiating and 
stud)'ing the morpliologv of the iiru': 

With regard to the new cr and le«':cr 
knoivn diseases ivc ha\e to note that 
ivith respect to scarceh a one Iw; there 
been an adequate beginning in the 
study of their morbid anatoim ami 
histopatholog)' Limited c\ccj)tions 
may be noted with rc<;pcct to fu\ro 
boutonneu'^c (in which Duran f Kti- 
czjnski and Hohcnadcl Inic -ccciK 
carried out some hictopathrlogical 
studie*!) and with endemic tiphn- jor- 
ticularh the Sin Paulo 'tram' ami 
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the strain of the southern United 
States 

The lack, or virtual lack of mortal- 
ity in seveial of the less well known 
diseases, and the isolating circum- 
stances attending their locality of oc- 
currence, have undoubtedly served to 
restrict the opportunities for obtaining 
pathological material from these dis- 
eases 

Zinsser, Mooser and Castanada®** 
have recently suggested the possible 
primitive unity of the diseases of this 
group 

In concluding this nosologic synthe- 
sis it should again be emphasized that 
lack of sufficient knowledge of the 
lesser known diseases renders it im- 
possible to more than approximately 
indicate relationship at this time Thus, 
while not attempting to predict, it is 
warrantable to surmise that muga fever 
and tick-bite fever of Natal (Pretorian 
ten day fever) may be one and the 
same disease Likewise it may be 
shown that Kumaun tick-typhus of 
India may be merely a varietal strain 
of fievre boutonneuse It does seem, 
indeed, that Schuffner’s pseudo-typhus 
of Sumatra is merely a clinical type of 
Japanese-Korean flood fever, and does 
not deserve to be catagoried as a sepa- 
rate entity Before such problems can 


be solved, the clinical analysis of much 
larger senes of the lesser known dis- 
eases will need to be made equally as 
well as a study of the related bacterio- 
logical and immune serum reactions. 
Even as to the range of vectors con- 
cerned there is much uncertainty For 
example, it is possible that tick-bite 
fever of Natal may be transmitted by 
mites as well as licks, or possibly by 
mites alone And as to the vector of 
scrub typhus of Malasia, the acarid 
nature of its vector is known only as 
a strong possibility rather than as a 
certainty Also, from unpublished ob- 
servations of the author it seems that 
other arthropods than those mentioned 
are capable of inoculating man with 
disease of rickettsial nature Thus a 
sufficiently full knowledge of the ty- 
j»hus-spotted fever group will not be 
gamed until time has aflforded an op- 
portunity for correlating an abundance 
of observations such as those recently 
made by Garcia for guacarapa fever, 
byLaBier,^®^ by Spencer (mentioned 
by Parker^®’^), by Kemp,-®® by Too- 
mey,®®® and by Reimann®®^ for spotted 
fever, and of the Italian and Greek 
observers concerning fievre bouton- 
neuse in the Mediterranian countries 
of the East 
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The Modem Hospital~lts Relationship to the 

Physician 

By Benjamin W Beack, M D , F A C P , Oakland, Cahfoi ma 


T he Modern Hospital is the 
handmaiden of scientific medi- 
cine It IS the laboratory in which 
medical science is advanced and medi- 
cal art perfected In no other place 
have those facilities been so well as- 
sembled by which, practitioners of 
modern mediane are able to give the 
patient efficient and satisfactory care 
The public has learned to regard hos- 
pitals as places of hope and ameliora- 
tion and to have confidence in them 
The number of hospital beds has in- 
creased several fold in the past genera- 
tion in this country The public atti- 
tude towards the care of illness in hos- 
pitals has changed during this period 
so that It is now unusual for patients 
to be cared for m an)'’ other place, even 
when suffering with but minor com- 
plaints There are more than seven 
thousand hospitals in the United States 
and m them are employed six hundred 
fifty thousand persons who care for 
tAvelve million patients each year With 
their vast investment in buildings, fur- 
nishings, and expensive equipment, hos- 
pitals have now taken their place in 
big business They Avere first estab- 
lished for the care of the poor, later 
they Avere organized for the care of the 
rich 

Presented at the San Francisco meeting of 
the American College of Phjsicians P” 
4 , 1932 


The mutual interest betAA'^een the hos- 
pital and the ph)"sician demands from 
each a more thorough appreciation of 
the function of the ph3Sician and his 
Avork in the hospital, and of the hos- 
pital in Its effort to sen'e the ph} sician, 
and through him the patient Unfortu- 
nately, too little attention is gnen to 
the numerous intricate problems tliat 
enter into the day’s effort and too fre- 
quently the point of a'icav of the ph) si- 
cian and his attitude is not understood 
by the hospital and the lack of sym- 
pathy accorded to the hospital does not 
alAva}s result in the best serAice to the 
patient Avith the least per capita cost 
Hospitals haAC alAAa.AS pei formed a 
public serA’ice, and contrar) to the opin- 
ion of many, the income from patient-, 
pays but little more than half of the 
necessar) cost Recenth m Philadel- 
phia It AAas found that fi ft) -nine per 
cent of the total hospital income came 
from patients, scAentecn jicrccnt from 
endoAvments, four per cent from cash 
contnbutions and scAcntccn jier cent 
from other sources This i-j quite t Api- 
cal of hospitals m most cities nud it is 
rare aaIicii hospitals do not proxide free 
beds for pitiLiit-, unable to jiaA on tin 
theorA that the public sujiport- ho^jn- 
tals Because of this public supp'^rt 
there l^ a feeling that ho-pit'd-' 'ir< 
public utilities ^^hlch is accentuiteo 
because of the manner of llieir e^tab 
bshment 
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In the mam, the management of 
hospitals is m i easonably efficient hands 
and business-like administiation char- 
acterizes their management in Ameiica. 
Standaidized methods found in fac- 
tories or automobile plants cannot well 
be expected The care of a patient in 
a hospital still remains a special fea- 
ture with its individual problems al- 
ways predominating. Certain adminis- 
trative principles apply to hospitals as 
to other business organizations, but be- 
cause of the special service rendered in 
each case, no marked degree of stan- 
dardization may be expected and suc- 
cessful methods used in hotel opera- 
tions cannot well apply to hospital ad- 
ministration 

The present financial situation is one 
of the most distressing problems for 
the future of hospitals. It is my pur- 
pose to discuss with you certain items 
which enter into the daily work in hos- 
pitals for the purpose of presenting to 
your attention and intelligent under- 
standing, some of the statements made 
in criticism of hospital costs and cer- 
tain methods which may be inaugu- 
rated with the hope of reducing such 
costs and at the same time maintaining 
a standard of service demanded by an 
intelligent public and required by the 
physician in charge of the patient There 
IS an average reduction in hospital oc- 
cupancy to about fifty-eight per cent of 
capacity with an average of forty-two 
per cent of the beds remaining unoc- 
cupied This can not mean that we 
have too many hospital beds, nor that 
too liberal provisions have been made 
for the adequate care of the sick 
Sooner or later when different condi- 
tions prevail, these empty beds will be 
needed; additional contributions will 


make jirovision for a greater service to 
be rendered. During these periods of 
stress, increasing numbers of patients 
admitted to tlic hospital, who during 
normal times ^\ere well able to pay, 
have now found themselves without 
funds, thus creating a financial hard- 
ship on the part of the hospital to meet 
the cost of an essential service which 
cannot be eliminated Patients, too, that 
w ere able to pay liberally for such serv- 
ice under different conditions now turn 
a most critical eye to any per capita 
cost which inci cases their hospital bill 

Industr}' rearranges its budget when 
production is curtailed and unemploy- 
ment results. Curtailment in business 
followed by unemployment over any 
prolonged period of time means an in- 
creasingly greater amount of illness 
with increased demands to be expected 
upon hospital facilities. Hospitals as- 
sume an additional burden in order that 
the budgets m business shall balance, 
and even in spite of the fact that there 
IS no known btmitess reason why hos- 
pitals should assume an additional bur- 
den, it IS safely predicted that they will 
not shirk their responsibilities towards 
this humane work even at the expense 
of great deficits The public contributes 
funds for unemployment relief and 
provides for the victims of famine dis- 
aster and expects hospitals to carry in- 
creasing burdens at such times as these 
Patients cannot be turned aWay be- 
cause of lack of funds and the humani- 
tarian traditions together with the sup- 
port always given the hospital, requires 
the continuance of such service. 

Hospitals are taxed in the state and 
communities in which they are located, 
as a general thing throughout this 
country They have begged to be re- 
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lieved from such burdens where relief 
might be expected They own real es- 
tate and at times receive some revenue 
from It, they receive endowments, the 
income of which is used in the mam 
for the relief of the poor, yet there is 
little response found when efforts are 
made to have the revision of law to 
permit hospitals doing charitable work 
to become tax free Organized hospi- 
tals throughout the country have pre- 
sented their plea to legislative bodies 
without any marked material relief 
found A much greater service could 
be expected to the public should this 
burden be no longer imposed upon 
them An enlightened public conver- 
sant with these facts may be expected 
to be friendly to a tax free proposal if 
supported by those friendly to such a 
movement Physicians may be ex- 
pected to find a new mutual interest 
because of their increasingly large 
charitable services, knowing the diffi- 
culties confronting the hospitals and 
the requirements demanded for the 
same standards of hospital care 

Private practice now requires an in- 
vestment on the part of the physiaan 
to provide a technic in handling the 
case never before available This de- 
mands for his personal equipment an 
investment capable of reduction should 
he make greater use of hospital equip- 
ment thereby supplementing his service 
to patients The proposal that the hos- 
pital shall supply to the practitioner 
many of the services that he would 
otherwise have to supply from private 
investment, is meeting nith public ap- 
proval and promises in its develop- 
ment, mutual advantages to the hos- 
pital, to the physician and to the pa- 
tient All the facilities m tlie hospital 


ordinarily are used for the sick person 
demanding bed care, but for the office 
patient, the physician relies on his office 
personnel and equipment, or sends such 
patients to other practitioners or com- 
mercial laboratories Should the hos- 
pital become the medical service center 
in the community, he has available the 
professional personnel and the scien- 
tific apparatus and also has contact 
with other physicians whose judgment 
or service he may need The hospital 
gams through greater use of its facili- 
ties and the patient, it is felt by Dr. 
Rorem who advocates such a plan, 
would save time and expense, especial- 
ly when several consultations and pro- 
cedures are necessary Were hospi- 
tal equipment utilized to a greater e>t- 
tent by the private practitioner, an op- 
portunity for some reduction m cost 
seems evident and as a rule, the hospi- 
tal facilities are usually never fiilh uti- 
lized for inpatient care, or the} may be 
readily expanded to absorb a much 
greater load In some sections phjsi- 
aans are occupying offices in the hos- 
pital or in adjoining buildings i\ith 
but limited office equipment required, 
as they utilize the facilities a\ailablc m 
the hospital at a great adiaiitagc to 
themsehes and to the patient lhc\ 
sen’e 

Increase m sen ice means an increase 
in cost, but on the other hand, it means 
shortened period of hospitalization, bet- 
ter results, and more li\cs 'avc'l Dur- 
ing the past t\\ent}-fi\c jears, the a\- 
erage staj of a patient in the hospital 
has been reduced nearl\ three fold, 
\\hile the number of deaths rcjorlcd 
arc fewer in the same proportion 
Whate\er can be done to decrease the 
cost of hospital care lias been do.<e and 
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IS being done in numerous ways, but 
it IS unlikely that it is within the power 
of the hospital itself to reduce this cost 
to a degree beyond that which may be 
expected from intelligent, understand- 
ing, and full cooperation of all of those 
who enter into the hospital and its ac- 
tivities Any hospital admmisti ator may 
call attention to numerous factois that 
increase the cost for caring for pa- 
tients. I would call your attention to 
certain suggestions that have come to 
include (a) simpler hospital plans 
with less expensive construction, (b) 
the nursing service with proposals for 
certain changes which are of profes- 
sional interest; (c) the demand made 
for expensive equipment and elaborate 
proposals for research work, and (d) 
certain opportunities for savings of a 
minor nature having to do with the 
professional care of patients 
Expensive institutions require vast 
sums to operate Rooms provided for 
private care are increasingly more elab- 
orate and equipment necessary for effi- 
cient service is far beyond that pre- 
viously supplied Well-equipped labor- 
atories in charge of highly skilled and 
expensive personnel must be prepared 
to do basal metabolic readings, blood 
chemistry examination, bacteriological, 
serological, physiological and biological 
tests as well as numerous others Pa- 
tients expect to have a certain amount 
of necessary service and are willing 
when able, to pay for it, but the per 
capita cost is increased unless due re- 
gard IS given for the necessity of each 
service 


It has been proposed that the 
of the needed hospital be reduced 
constructing more cheaply with a si 
ler form of hospital plan The 


dcncy now is to plan hospitals to in- 
clude security for patients with studied 
utility so as to permit reasonably eco- 
nomic administration. Were construc- 
tion costs reduced some of these ad- 
mirable features would be lost, and 
the amount saved but trifling Could 
a savings of as much as fifteen hundred 
dollars per bed be realized that would 
lepresent a savings in interest and de- 
preciation of but one hundred eighty 
dollais per year, and would reflect 
Itself in saving to the patients during 
a twelve day stay of but about six 
dollars This, for reduction of cost 
to the patient offers little by way of 
solution. 

The nuising service approximates 
tw^enty per cent of the total per capita 
cost and it has been charged that such 
service to private patients is too ex- 
pensive Many feel that the hospital 
should supply the necessary nursing 
care, but most hospitals cannot supply 
the care demanded and live within the 
income under the present system 
Nursing service can no longer depend 
entirely upon student nurses as was 
once the case Schools for nursing 
are in hospitals because there are pa- 
tients to be cared for and they can se- 
cure this care cheaper by having train- 
ing schools than they can without If 
the maintenance of a training school 
costs the hospital more than the ser- 
vice of the pupil IS worth, the school 
would no longer be a hospital problem, 
not because of lack of interest in edu- 
cation, but due to lack of money 
Actual training of a student nurse 
rather than exploitation has been gen- 
erally accepted as a requirement in the 
best hospital schools On the other 
hand, nurses far in excess of the de- 
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mand are being graduated each year, 
many with an education entirely inade- 
quate in competition with those better 
trained Hospitals continue to run 
training schools as a source of profit, 
unless such is true, the private hos- 
pital cannot afford to operate training 
schools Nursing educators are seri- 
ously applying such methods as may be 
at their command to eliminate schools 
with inferior educational standards and 
to encourage only those schools where 
training of a high standard may be 
available to the young woman who 
matriculates The same methods are 
being applied for improving standards 
of nursing education as were applied 
years ago by the medical profession in 
its effort to improve educational 
standards in medical schools 
Nursing schools of a high standard 
must receive sufficient financial support 
to maintain full time instructors and to 
allow students sufficient periods for 
class work and hours for study Maids 
are provided in many hospitals to per- 
form numerous household duties, m the 
past performed by students This also 
requires the employment of more grad- 
uate nurses which has increased the 
cost enormously and one may confi- 
dently expect that the cost of hospital 
nursing sen ice will increase rather than 
decrease An active interest on the 
part of nursing educators seems to 
point to a new plan of nursing educa- 
tion , the laboratory work and the 
teaching of basic sciences earned on 
as a part of the public school system in 
junior colleges or universities, requir- 
ing of the hospital onl} the bedside 
teaching This would permit student 
nurses to provide a semce comparable 
to that supplied by graduates and at 


the same time would place the respon- 
sibility of the basic scientific education 
on the school system, thus relieving 
hospitals maintaining good schools of 
this finanaal burden 
The charge for graduate nursing 
service is not excessive The acceptable 
graduate must be well prepared and 
have devoted years in preparation, 
after a reasonable basic education She 
works under very trjnng conditions 
and on the average she is employed but 
about twenty-two days per month, and, 
during the entire time she must main- 
tain a home as do other emploj'ed per- 
sons Her income is about fifteen hun- 
dred dollars or less annually, hardly' 
comparable under normal conditions to 
many employed wuth much less prepa- 
ration Her services are indispensable, 
her active years are short, and w ere it 
not for the satisfaction tliat comes 
from giung an altruistic serMcc she 
would not seek to remain in this field 
Speaal nurses are often employed 
unnecessarily' and their ser\ices con- 
stitute a severe financial drain and in- 
crease the per capita cost in a manner 
that might be a\oided if they were em- 
ployed only' because of the professional 
requirement of the patient The Na- 
tional Committee on Nursing Educa- 
tion in a sur\ey made on the need of 
supplying special nurses, studied 1892 
cases in which special nurses had been 
employed This report states that the 
doctor in charge of the case urged a 
special nurse in hut forty per cent of 
these cases, in thirty -three per rial 
a special nurse was ordered hccniisc the 
family desired a better scnicc than 
that supplied In the hospital, in twen- 
ty -two i>er cent tin. patient dennndtd 
the special nurse because she fth ll "t 
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the nursing service was inadequate ; the 
hospital suggested a special nurse in 
but three per cent of the cases and in 
two per cent a special nurse was pro- 
vided foi no reason except that friends 
of the patient who had enjoyed hos- 
pital care had been so provided. 

A perfectly legitimate subject for 
discussion is just ^\hat constitutes ade- 
quate nursing care The hospital must 
provide a service to cover reasonable 
demands, but that service which re- 
quires an additional burden for the 
hospital to cany, without materially 
meeting the real professional needs of 
the patient, should not add to the bur- 
den of per capita cost The patient’s 
feelings must enter into any consider- 
ation of the subject An agreement 
between the physician, the hospital and 
the patient, or her family, will at fre- 


quent intervals partially or entirel 
eliminate the demand for specu 
nurses, when she is employed only t 
satisfy the unreasonable whims o 
someone The charges for her service! 
when demanded for no good profej 
sional reason mount with increasin 
criticism as a charge against the hos 
pital when the institution is an mne 
cent victim of a situation which de 
velops without profit to it and with n 
need on the part of the patient i 
necessary nursing service should be de 
manded, but patients require protectio 
m this hour of need against the necej 
sity for paying for a special nurse whe 
such care is not required 
The advancement of medical scienc 
through research is generally accepte 
as a proper function of a modern ho< 
pital The goal of such acti\ity n 
quires that we increase our effecth 
knowledge in the interest of the pj 


tient and his prompt recovery. Due to 
advancements made through clinical 
lesearch, miracles in the treatment of 
disease come daily within the experi- 
ence of all of us When properly con- 
ducted and supervised, research pro- 
motes understanding of the underlying 
mechanism of disease and furnishes a 
better background for diagnosis and 
treatment. Clinical research stimulates 
better work on the part of the staff as 
it engenders an inquiring frame of 
mind Generally it is recognized that 
effective clinical research can be car- 
ried out only in the hospital 
The proper use of material already 
provided will supply a satisfactory 
basis for clinical studies not now used 
to full advantage As most of the ele- 
ments required in any research prob- 
lem are usually supplied by the hospital 
Itself, it would follow that a greatei 
use might be made of the facilities 
found available in any well organized 
m';titution Well kept records include 
a thorough history, the results of physi- 
cal examination, and the usual labora- 
tory studies on all patients admitted 
Such records, while of value during 
the time the patient is under immediate 
care, become of increasingly greater 
value when they are effectively used 
as a basis for study and to draw con- 
clusions from a series of cases treated 
Records should be made easily ac- 
cessible to any member of the staff who 
desires to make a study of a series of 
cases and the record room may prove 
to be the incentive for conducting nu- 
merous further studies A variety of 
clinical problems yet to be solved may 
be approached with no expense m" 
TOlved when effective use is made of 
the material already at hand Such a 



569 


The Modem Hospital 


program would have the aggressive 
support of any hospital administration 
because of the actual accomplishment 
m better diagnosis and treatment, and 
the stimulation towards the completion 
of belter and more complete records 
Anj program mutually arranged would 
proMde for the beginnings of clinical 
study, complete records easily acces- 
sible have effective use 

Scientific enthusiasm is always a 
laudable quality in any member of the 
staff but it IS not conducive to econo- 
my Dr Follansbee believes that, “the 
inteiestmg case is an invitation to use 
all known tests applicable to it as a 
check against the reported findings of 
others The repetition of such tests 
during the hospital stay of the patient 
and the agreement of such tests with 
expected results are sources of intense 
satisfaction to the physician who has 
oidered such tests The justification 
however for making repeated tests of 
no particular importance except to sat- 
isfy the clinician is in raising the stand- 
ards of medical inquiry and tending to 
stimulate additional studies which apply 
to patients suffering with similar dis- 
ease, but repeated tests of such char- 
acter can hardly be justified on any 
other ground "A comparison of numer- 
ous “interesting cases" where expensn e 
laboratory investigations and other pro- 
cedures have been carried out might 
point the way for standardized pro- 
ceduies, modified only as the problem 
changes, and provide an end result 
which justifies such an expensn e pro- 
gram 

Without any desire to give offense, I 
desire to refer to certain extra^ aganccs 
of visiting phjsicians which add to the 
per capita cost Care here might re^ilt 


in a savings covering numerous minor 
items which accumulate over a pe- 
riod of jears and tend to increase the 
cost of care to the patient or to the 
hospital There are savings that may 
be made in the professional care with- 
out harm to the patient They maj 
not be large nor impressive, but to the 
patients who have difficulty in making 
payment for the expensive necessaty 
service, they will be appreciated and 
where payment is not made by the pa- 
tient, the cost to the hospital is materi- 
al According to Dr Follansbee, “there 
are times when all the diagnostic facil- 
ities of the hospital and the acumen of 
the staff are insufficient to make a 
diagnosis but there are other times 
when the diagnosis is so eiident that 
expensive diagnostic procedures can 
merelj' be confirmatne of what is al- 
ready known It is therefore an c\- 
travagant and unnecessary cost A 
patient suffering from tjpical gallstone 
cohe with a history of repeated attacks 
but otherwise normal on phisical ex- 
amination, needs no intravenous dj c or 
X-ray examination to make the proper 
diagnosis ” Internes require that hos- 
pital facilities shall be niailahlt in 
order that thej nia> be taught all that 
a hospital can teach It is questionable 
whether they Mould not learn more 
and be more «;elf-rchant if the •scien- 
tific laboratorj Mere displaced in cn«c«. 
such as the one mentioned, bj the more 
consuming teaching of the art of hi<- 
tor}' taking and pin «ical examining and 
the conclusions to be reached therein 
^^lth the lure of niodcr.i ad\crti-irg 
in the field of nCM preparations ptn -t- 
cians arc confronted Mith n miihiunie 
of patented, cojn righted '>nd pro,)*-it- 
tarji' remedies The art of nre-edb- 
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the nursing service was inadequate , the 
hospital suggested a special nurse in 
but three per cent of the cases and in 
two per cent a special nurse was pro- 
vided for no reason except that friends 
of the patient who had enjoyed hos- 
pital care had been so provided 

A perfectly legitimate subject for 
discussion IS just what constitutes ade- 
quate nursing care The hospital must 
provide a service to cover reasonable 
demands, but that service which re- 
quires an additional burden for the 
hospital to carry, without materially 
meeting the real professional needs of 
the patient, should not add to the bur- 
den of per capita cost The patient’s 
feelings must enter into any consider- 
ation of the subject An agreement 
between the physician, the hospital and 
the patient, or her family, will at fre- 
quent intervals partially or entirely 
eliminate the demand for special 
nurses, when she is employed only to 
satisfy the unreasonable whims of 
someone The charges for her services, 
when demanded for no good profes- 
sional reason mount with increasing 
criticism as a charge against the hos- 
pital when the institution is an inno- 
cent victim of a situation which de- 
velops without profit to it and with no 
need on the part of the patient A 
necessary nursing service should be de- 
manded, but patients require protection 
in this hour of need against the neces- 
sity for paying for a special nurse when 
such care is not required 
The advancement of medical science 
through research is generally accepted 
as a proper function of a modern hos- 
pital The goal of such activity re- 
quires that we increase our effective 
knowledge in the interest of the pa- 


tient and his prompt recovery. Due to 
advancements made through clinical 
research, miracles in the treatment of 
disease come daily within the experi- 
ence of all of us. When properly con- 
ducted and supervised, research pro- 
motes understanding of the underlying 
mechanism of disease and furnishes a 
better background for diagnosis and 
treatment Clinical research stimulates 
better work on the part of the staff as 
it engenders an inquiring frame of 
mind Generally it is recognized that 
effective clinical research can be car- 
ried out only m the hospital 

The proper use of material already 
provided will supply a satisfactory 
basis for clinical studies not now used 
to full advantage As most of the ele- 
ments required in any research prob- 
lem are usually supplied by the hospital 
itself, It would follow that a greater 
use might be made of the facilities 
found available in any well organized 
institution Well kept records include 
a thorough history, the results of physi- 
cal examination, and the usual labora- 
tory studies on all patients admitted 
Such records, while of value during 
the time the patient is under immediate 
care, become of increasingly greater 
value when they are effectively used 
as a basis for study and to draw con- 
clusions from a series of cases treated 
Records should be made easily ac- 
cessible to any member of the staff who 
desires to make a study of a series of 
cases and the record room may prove 
to be the incentive for conducting nu- 
merous further studies A variety of 
clinical problems yet to be solved may 
be approached with no expense in- 
volved when effective use is made of 
the material already at hand Such a 
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program would have the aggressive 
support of any hospital administration 
because of the actual accomplishment 
in better diagnosis and treatment, and 
the stimulation towards the completion 
of belter and more complete records 
Anj program mutually arranged would 
p^o^lde for the beginnings of clinical 
study, complete records easily acces- 
sible have effective use 

Scientific enthusiasm is always a 
laudable quality in any member of the 
staff but it IS not conducive to econo- 
my Dr Follansbee believes that, “the 
interesting case is an invitation to use 
all known tests applicable to it as a 
check against the reported findings of 
others The repetition of such tests 
during the hospital stay of the patient 
and the agreement of such tests with 
expected results are sources of intense 
satisfaction to the physician who has 
oidered such tests The justification 
however for making repeated tests of 
no particular importance except to sat- 
isfy the clinician is in raising the stand- 
ards of medical inquiry and tending to 
stimulate additional studies which apply 
to patients suffering with similar dis- 
ease, but repeated tests of such char- 
acter can hardly be justified on any 
other ground ”A comparison of numer- 
ous “interesting cases” where expensne 
laboratory investigations and other pro- 
cedures have been carried out might 
point the way for standardized pro- 
cedures, modified only as the problem 
changes, and provide an end result 
which justifies such an expensive pro- 
gram 

Without any desire to give offense, I 
desire to refer to certain extravagances 
of visiting physicians which add to the 
per capita cost Care here might result 


in a savings covering numerous minor 
Items which accumulate over a pe- 
riod of years and tend to increase the 
cost of care to the patient or to the 
hospital There are savings that may 
be made in the professional care w ith- 
out harm to the patient They may 
not be large nor impressive, but to the 
patients who have difficulty in making 
payment for the expensive necessaiy' 
service, they will be appreciated and 
where payment is not made by the pa- 
tient, the cost to the hospital is materi- 
al According to Dr Follansbee, “there 
are times when all the diagnostic facil- 
ities of the hospital and the acumen of 
the staff are insufficient to make a 
diagnosis but there are other times 
when the diagnosis is so evident that 
expensive diagnostic procedures can 
merely be confirmative of what is al- 
ready known It is therefore, an ex- 
travagant and unnecessary cost A 
patient suffering from typical gallstone 
colic with a history of repeated attacks 
but otherwise normal on phjsical ex- 
amination, needs no mtra\ enous dye or 
X-ray examination to make the proper 
diagnosis ” Internes require that hos- 
pital facilities shall be a\ailal)lc in 
order that thej-^ maj be taught all that 
a hospital can teach It is questionable 
ivhether they would not Icani more 
and be more self-reliant if the scien- 
tific laboratorj were displaced in cases 
such as the one mentioned, In the more 
consuming teaching of the art of his- 
torj' taking and pin sical examining and 
the conclusions to be reached therein 
With the lure of modern ad\crtismg 
m the field of new preparations, p’r m- 
aans are confronted with a multitude 
of patented, copyrighted and propnr- 
tary rcnicdic: The art of prc'^crib* 
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the nursing service was inadequate ; the 
hospital suggested a special nurse in 
but three per cent of the cases and in 
two per cent a special nurse was pro- 
vided for no reason except that friends 
of the patient who had enjoyed hos- 
pital care had been so provided 
A perfectly legitimate subiect for 
discussion is just what constitutes ade- 
quate nursing care The hospital must 
provide a service to cover reasonable 
demands, but that service which re- 
quires an additional burden for the 
hospital to carry, without materially 
meeting the real professional needs of 
the patient, should not add to the bur- 
den of per capita cost The patient’s 
feelings must enter into any consider- 
ation of the subject An agreement 
between the physician, the hospital and 
the patient', or her family, will at fre- 
quent intervals partially or entirely 
eliminate the demand for special 
nurses, when she is employed only to 
satisfy the unreasonable whims of 
someone The charges for her services, 
when demanded for no good profes- 
sional reason mount with increasing 
criticism as a charge against the hos- 
pital when the institution is an inno- 
cent victim of a situation which de- 
velops without profit to it and with no 
need on the part of the patient A 
necessary nursing service should be de- 
manded, but patients require protection 
in this hour of need against the neces- 
sity for paying for a special nurse when 
such care is not required 
The advancement of medical science 
through research is generally accepted 
as a proper function of a modern hos- 
pital The goal of such activity re- 
quires that we increase our effective 
knowledge m the interest of the pa- 


tient and his prompt recovery Due to 
advancements made through clinical 
research, miracles in the treatment of 
disease come daily within the experi- 
ence of all of us. When properly con- 
ducted and supervised, research pro- 
motes understanding of the underlying 
mechanism of disease and furnishes a 
better background for diagnosis and 
treatment Clinical research stimulates 
better work on the part of the staff as 
it engenders an inquiring frame of 
mind Generally it is recognized that 
effective clinical research can be car- 
ried out only in the hospital 

The proper use of material already 
provided will supply a satisfactory 
basis for clinical studies not now used 
to full advantage As most of the ele- 
ments required in any research prob- 
lem are usually supplied by the hospital 
Itself, It would follow that a greater 
use might be made of the facilities 
found available in any well organized 
m'ltitution Well kept records include 
a thorough history, the results of physi- 
cal examination, and the usual labora- 
tory studies on all patients admitted 
Such records, while of value during 
the time the patient is under immediate 
care, become of increasingly greater 
value when they are effectively used 
as a basis for study and to draw con- 
clusions from a series of cases treated 
Records should be made easily ac- 
cessible to any member of the staff who 
desires to make a study of a series of 
cases and the record room may prove 
to be the incentive for conducting nu- 
merous further studies A variety of 
clinical problems yet to be solved may 
be approached with no expense in- 
volved when effective use is made of 
the material already at hand Such a 
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program would have the aggressive 
support of any hospital administration 
because of the actual accomplishment 
m better diagnosis and treatment, and 
the stimulation towards the completion 
of belter and more complete records 
An} program mutually arranged would 
proMde for the beginnings of clinical 
study, complete records easily acces- 
sible have effective use 

Scientific enthusiasm is always a 
laudable quality m any member of the 
staff but It IS not conducive to econo- 
my Dr Follansbee believes that, “the 
interesting case is an invitation to use 
all known tests applicable to it as a 
check against the reported findings of 
others The repetition of such tests 
during the hospital stay of the patient 
and the agreement of such tests with 
expected results are sources of intense 
satisfaction to the physician who has 
oidered such tests The justification 
however for making repeated tests of 
no particular importance except to sat- 
isfy the clinician is in raising the stand- 
ards of medical inquiry and tending to 
stimulate additional studies which apply 
to patients suffering with similar dis- 
ease, but repeated tests of such char- 
acter can hardly be justified on any 
other ground ”A comparison of numer- 
ous “interesting cases” where expensive 
laboratory investigations and other pro- 
cedures have been carried out might 
point the way for standardized pro- 
cedures, modified only as the problem 
changes, and provide an end result 
which justifies such an expensive pro- 
gram 

Without any desire to give offense, I 
desire to refer to certain extravagances 
of visiting phj^sicians which add to the 
per capita cost Care here might result 


in a savings covering numerous minor 
Items which accumulate over a pe- 
riod of years and tend to increase the 
cost of care to the patient or to the 
hospital There are savings that may 
be made in the professional care with- 
out harm to the patient They may 
not be large nor impressive, but to the 
patients who have difficulty m making 
payment for the expensive necessary 
service, they will be appreciated and 
where payment is not made by the pa- 
tient, the cost to the hospital is materi- 
al According to Dr Follansbee, “there 
are times when all the diagnostic facil- 
ities of the hospital and the acumen of 
the staff are insufficient to make a 
diagnosis but there are other times 
when the diagnosis is so evident that 
expensive diagnostic procedures can 
merely be confirmative of what is al- 
ready known It is therefore, an ex- 
travagant and unnecessary cost A 
patient suffering from typical gallstone 
colic with a history of repeated attacks 
but otherwise normal on physical ex- 
amination, needs no intravenous dye or 
X-ray examination to make the proper 
diagnosis ” Internes require that hos- 
pital facilities shall be available in 
order that they may be taught all that 
a hospital can teach It is questionable 
whether they would not learn more 
and be more self-reliant if the ccien- 
tific laborator} were displaced in ca'^es 
such as the one mentioned, b} the more 
consuming teaching of the art of liic- 
tor}' taking and ph\ '^ical examining and 
the conclusions to be reached therein 
With the lure of modem adicrtising 
in the field of new- preparations, pin 'i- 
cians are confronted with a multitude 
of patented, cop\ righted and propric- 
tar\ remedies The art of prcscrib* 
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mg has almost gone out of fashion with 
the advent of detail men and their 
willingness to serve m providing stock 
preparations sold under attractive titles 
Such remedies when they appear on 
the market are several times more ex- 
pensive and no more effective than 
remedies available m the United States 
Pharmacopeia Recently a compari- 
son was made m a very well organized 
hospital to determine the comparative 
cost of drugs and standard prepara- 
tions listed, with similar proprietary 
preparations used because of the de- 
mand made by the staff and others con- 
cerned It was found that a cost ap- 
proximately four times greater on the 
average was carried by the hospital for 
proprietary remedies supplied as 
against the standard preparations that 
might replace them In another hos- 
pital with a three thousand dollar stock 
of standard preparations with no pro- 
prietaries listed, the cost of drugs per 
pa lent with an acute condition totals 
sixty-seven cents Twenty-two cents 
of Ais was paid for biologies and but 
ty-five cents covered the necessary 
equired medications Attention to 

used“ 

on th. I , names found 

on the shelves m any hospital phar 

™acy, will be of sufficient interest to 

a turtherlrdy 

not‘:dSri^trn':s; 

a™ply to satisfy a paLfs whim « 

aimdarT “d 

■ng drug/taT the"' *°™' 

Orug Which de41?ir 
of patients at f certain classes 
patients Morphine sulphate is giv- 


en much too frequently in many hos- 
pitals, particularly those of the public 
type It IS quite possible without any 
injury to the patient to reduce the use 
of the morphine and its derivatives 
very materially with beneficial results 
to the patients and a decreasing cost 
for unnecessary expenditures In one 
hospital with a very large emergency 
and surgical service handling patients 
with acute illnesses the total morphine 
use averages but six and one-half 
grams per day There is a deplorable 
waste of dressings, particularly m the 
accident service of any hospital The 
house staff may be taught economy in 
the use of gauze, bandages, dressings, 
adhesive and m the use of drugs for 
routine prescribing One-half the 
amount of bandage ordinarily used, if 
properly applied, will hold the dressing 
m place better than twice the amount 
improperly applied The hospital should 
supply abdominal pads of sufficient size 
only and dressings should be adopted 
for use to the type of case at hand 
These are matters of economical prac- 
tice that demand our mutual interest 
Team work between the hospital ad- 
ministration and the staff is dependent 
upon the personality of one leader — 
enthusiasm, patience, fairness, generos- 
ity and tact can develop team work 
and do wonders m any institution Such 
a. leader in a hospital is usually the 
superintendent and he may be either a 
layman or a professional man If he 
presents the right qualifications he will 
attract the various divisions engaged m 
hospital work and establish a well- 
functioning machine The small ex- 
travagances which have been men- 
tioned, as well as many others, which 
enter into increased per capita cost can 
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be decreased and often times entirely 
eliminated if the superintendent will 
apply his qualities of leadership and the 
visiting staff will pride themselves on 
their ability to effectively treat the pa- 
tient, demanding only the necessary 
service and requiring for the patient 
no extravagances which may be elimi- 
nated 

There are many other problems 
which demand our attention but which 
may be only mentioned as a basis for 
mutual interest between the physician 
and the hospital Hospitals are un- 
justly criticized because of the increas- 
ing costs and many times with no re- 
sponsibility whatsoever The entire 
cost of medical care including profes- 
sional services rendered by the physi- 
cian, the care of the patient in the hos- 
pital and the ability of people of mod- 
erate means to pay for such services 
continue to challenge the best efforts 
of trained investigators in this field 
As physicians interested in hospitals, 
we are confronted with the demand to 
supply to every person the necessary 
medical care at a cost within the power 
of the ordinary citizen to pay Judge 
Rosen of New Orleans has said that, 
“This great and rich nation is not 
likely to rest content until its citizens 
the country over receive the best pos- 
sible care To meet the tremendous 
problems of distributing medical ser- 
vice to a' hundred million people, it is 
clearly evident that charitable gifts will 
not suffice Either the state will have 
to take the responsibility, or repre- 
sentatives of the general public must 


unite to find the best methods whereby 
people will get good medical care at a 
fair price ” 

Medical practice both in the hospital 
and at home is definitely passing 
through a crisis from which it may be 
assumed that marked changes will re- 
quire a readaptation to the times From 
an editorial appearing in the March, 
1932 , Annai,s of Internai, Medi- 
cine, I would conclude by quoting “It 
IS a time for those who, by reason of 
official position or by reason of unusual 
ability, are the leaders of our profes- 
sion to put their minds together and 
help us to chart our course It is not 
the time for reactionary impulsive 
action, impractical experiments, or 
challenging attitudes We must be on 
guard against impractical panaceas 
which come either from within or from 
without the profession, and hope that 
no such panaceas will obtain legisla- 
tive approval 

“It IS not unlikely that there is to 
be a distinct change m the character 
and type of medical practice in the next 
generation A variety of social mme- 
ments affecting medicine are under 
way, and their development is not to 
be stopped State medicine is edging 
its way in and is not to be entirely kept 
out That concessions must he made, 
compromises accepted must lie recog- 
nized by the rank and file of the pro- 
fession It will he the obligation of 
our leaders to guide. «:o far as they 
may, these mo\ements, and to adMsc 
us when such concessions art nccecsan 
and compromises es^enti.il “ 




Antony van Leeuwenhoek 

1632-1723 

By Carl, V Welwir, MS,MD,FACP, Ann Aibor, Micingan 


A NTONY van Leeuwenhoek was 
born m the old Dutch city of 
Delft, on October 24th, 1632 
For a number of years both before and 
after that memorable date, events of 
pnme importance were occurring in 
the awakening saentific world In that 
jfear William Harvey was fifty-four 
years old, and four years before that 
date Harvey had written in the dedi- 
cation of his BACiataiw Anafomtca de 
Motu Cordts et Sanguinis tit Annttah- 
huSj addressing the President and mem- 
bers of the Royal College of Physi- 
cians “I have already and repeatedly 
presented you my learned friends, 
with my new views of the motion and 
function of the heart, in my anatomical 
lectures, but having now for more 
than nine years confirmed these views 
by multiplied demonstrations in your 
presence, illustrated them by argu- 
ments, and freed them from the ob- 
jections of the most learned and skill- 
ful anatomists, I at length yield to the 
requests, I might say entreaties, of 
many, and here present them for gen- 
eral consideration in this treatise 

«****♦ And as this book alone de- 
clares the blood to course and e\oKe 
by a new route, i ery different from the 

Presented at the Combined Jfcmonal 
Meeting of the Research Clubs of the Uni- 
versitj of Michigan 1932 


ancient and beaten pathway trodden 
for so many ages, and illustrated by 
such a host of learned and distin- 
guished men, I was greatly afraid lest 
I might be charged with presumption 
did I lay my work before the public 
at home, or send it beyond seas for 
impression, unless I had first proposed 
the subject to you, had confirmed its 
conclusions by ocular demonstrations 
in your presence, had replied to your 
doubts and objections, and secured the 
assent and support of our distinguished 
President” And thus, m 1628, was 
the truth in regard to the motion of 
the blood, a circular motion, made 
known. 

While Leeuw'enhoek was yet a boy 
in his early teens, an interesting re- 
search club was m process of birth in 
Oxford Wearied of arguments on re- 
ligion, on state affairs and on the then 
current economic depression, a group 
of joung men (their average age was 
but tlnrty-four) were holding weekh 
meetings, "sometimes at Dr Goddard’s 
lodgings, sometimes at the Mitre in 
Wood Street bard b},” or at Dr Pet- 
ty’s lodgings "because of the con- 
reniences we had there (being the 
house of an apothccarx ) to mcw, and 
make use of, drugs and other like mat- 
ters as there was occasion ' A com- 
mon interest in Natural Philo'-ophj 
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Antony van Leeuwenhoek 

1632-1723 

By Carl V Weller, M S , M D , F A C P , Amt Aibot, Michigan 


A NTONY A^an Leeuwenhoek was 
born in the old Dutch city of 
Delft, on October 24th, 1632 
For a number of years both before and 
after that memorable date, events of 
prime importance were occurring in 
the aAvakening scientific world In that 
year William Harvey was fifty-four 
3'ears old, and four years before that 
date Harve)' had written in the dedi- 
cation of his Excrcttaho Amfomtca de 
Motu Cordis ef Sangwms m Ammdli- 
hus, addressing the President and mem- 
bers of the Royal College of Physi- 
cians “I have already and repeatedly 
presented you my learned friends, 
with my new views of the motion and 
function of the heart, in my anatomical 
lectures, but having now for more 
than nine years confirmed these Auews 
by multiplied demonstrations in your 
presence, illustrated them by argu- 
ments, and freed them from the ob- 
jections of the most learned and skill- 
ful anatomists, I at length j'leld to the 
requests, I might say entreaties, of 
many, and here present them for gen- 
eral consideration in this treatise 

“***** And as tins book alone de- 
clares the blood to course and evolve 
bj' a new route, a ery different from the 

Presented at the Combined Memorial 
Meeting of the Research Chibs of the Uni- 
iicrsitj of Michigan, 1932 


ancient and beaten pathivay trodden 
for so many ages, and illustrated by 
such a host of learned and distin- 
guished men, I tvas greatly afraid lest 
I might be charged with presumption 
did I lay my work before the public 
at home, or send it beyond seas for 
impression, unless I had first proposed 
the subject to you, had confirmed its 
conclusions by ocular demonstrations 
in your presence, had replied to your 
doubts and objections, and secured the 
assent and support of our distinguished 
President” And thus, m 162S, was 
the truth in regard to the motion of 
the blood, a circular motion, made 
known 

While LeeuAvenhoek was yet a boy 
in his early teens, an interesting re- 
search club Avas m process of birth in 
Oxford. Weaned of arguments on re- 
ligion, on state affairs and on the then 
current economic depression, a group 
of young men (their average age A\as 
but thirty-four) Avere holding weekl} 
meetings, "sometimes at Dr Goddard’s 
lodgings, sometimes at the Mitre in 
Wood Street hard bA or at Dr Pet- 
t)'s lodgings "because of the coii- 
A'cnienccs aac had there (being the 
house of an apothecarj ) to aicaa, and 
make use of, drugs and other like mat- 
ters as there A\as occasion" \ com- 
mon interest m Natural Phdosoph> 
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and a conviction that the truth was to 
be found by going to Nature and not 
in man-made canons bound this group 
together John Wallis, later a mathe- 
matiaan of note, wrote that they con- 
fined themselves “to philosophical in- 
quiries, and such as related thereunto ; 
as Physick, Anatomy, Geometry, As- 
tronomy, Navigation, Staticks, Me- 
chanicks, and Natural Experiments” 
Those interested in medical matters 
must have influenced decidedly the com- 
plexion of the entire group With Rob- 
ert Boyle, Robert Hooke, Seth Ward 
and Matthew Wren, there were to be 
found among the medical group, the 
young anatomist, Christopher Wren, 
Thomas Willis, who was already inter- 
ested in the brain and nervous system , 
Jonathan Goddard, whose name became 
coupled with his remedy, Goddard's 
drops, Francis Ghsson, after whom 
the capsule of the liver is named, 
George Ent, intimate friend and execu- 
tor of Harvey, Charles Scarbrough, 
who was to attend Charles 1 1 in his 
last illness, William Petty, who was 
Cromwell's First Physician to the 
Army m Ireland, and Christopher 
Merritt, who became the first custo- 
dian of the medical library which Har- 
Ncy gave lo the College of Physicians 
About 1858, the meetings of this 
research club ceased to be held in Ox- 
ford, for a number of its members had 
then moved to London, and, in 1662, 
Charles II bestowed upon the organi- 
sation a royal charter Such \\as the 
cfinctpiion and nativity of The Roval 
Socictv of London 
Samuel Pepys, the diarist, happened 
to be present at M hitehall on Januar>' 
^'llen *lhe Roval Society rc- 
c-i:v€.<} till-; charter, the King signing 


as ‘Foundei’ and James, the Duke of 
York, as ‘Fellow’ Pepys wrote as a 
part of his entry for that date “Up and 
walked to Whitehall, it still being a 
brave frost, and I in perfect good 
health, blessed be God ’ In my way saw 
a woman that broke her thigh, m her 
heels slipping up with the frosty street 
To the Duke, and there did our usual 
work Here I saw The Royal Society 
bring their new book, wherein is nobly 
writ their charter and laws, and comes 
to be signed by the Duke of York as 
a Fellow, and all the Fellows’ hands 
are to be entered there, and he as a 
monument ; and the King hath put his 
with the word Founder ” 

The Curator of Experiments to The 
Royal Society during this period was 
Robert Hooke Interested in all things 
mechanical, he was the inventive gen- 
ius of his age He, himself, esti- 
mated his inventions at not fewer than 
a thousand He was particularly in- 
terested in microscopy, and in 1665, 
only three years after The Royal So- 
ciety had received its charter, Hooke 
published his Mici ographia or Some 
Physiological Descriptions of Minute 
Bodies Made by Magnifying Glasses 
With Obseivations and Inquiries 
Thereupon In this book he applied 
the name “cells” to the structure of 
cork This marks the beginning of 
knowledge of the cellular structure of 
living things Hooke used a condens- 
ing system for increasing the light upon 
the object under investigation, and, ac- 
cording to his own account, his micro- 
scope had two or three lenses Yet he 
recognized the fact that the simpler 
the optical system the better the il- 
lumination and definition, for he wrote 
“But whenever I had occasion to ex- 
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amine the small parts of a Body more 
accurately, I took out the middle Glass, 
and only made use of one Eye Glass 
with the Object Glass, for always the 
fewer the refractions are, the more 
bright and clear the Object appears 
And therefore, ’tis not to be doubted, 
but could we make a Microscope to 
have only one refraction, it would, 
ceteris parihtts, far excel any other that 
had a greater number.” At that very 
time just such microscopes as Hooke 
coveted were being made in Delft by 
the young Dutchman, then 33 years 
old, whose tercentenary we celebrate* 
To him we must now turn our at- 
tention. 

Descended from a long line of Delft 
brewers, upon the death of his father, 
Philip Antony van Leeuwenhoek, the 
young Antony was sent away to school 
at Warmond, and later to Benthmzen 
where he was under the care of an 
uncle who then held some official po- 
sition Presumably it was planned to 
have him follow his uncle’s career as 
an officeholder, but at the age of six- 
teen years he was put into a clothier’s 
establishment in Amsterdam where he 
made use of his speaal aptitude in 
elementary mathematics as bookkeeper 
and cashier His work in the draper’s 
shop could not have continued for more 
than five or six years, for, at the age 
of twenty-two, he had returned to 
Delft and was married Six years 
later he secured appointment to the 
position of “Chamberlain of the Sher- 
iff” of Delft His commission is still 
m existence and in it his duties are 
clearly set forth Wynter-Blyth trans- 
lated them as follows “To open and 
shut the door of the cliamber, both on 
ordinary and extraordinary days of 


meeting; to show honor and respect 
to the councillors, to keep inviolate 
anything he might hear in the council 
chamber, to keep the chamber clean, 
to make the fires , also to preserve the 
place from fire, and to do all that a 
good and faithful chamberlain should 
do ” In short, Antony van Leeuwen- 
hoek was made janitor of the town hall 
This appointment gave him a small, 
but certain, income He held this po- 
sition for thirty-nine years and the 
salary was paid him until his death 
As Wynter-Blyth puts it, just “as the 
Scots made their greatest poet an ex- 
ciseman, so the Dutch made their 
philosopher a beadle" 

For Leeuwenhoek, and for the 
broadening stream of scientific knowl- 
edge, tins official appointment was of 
the greatest advantage It permitted 
him to earn his living m about as 
simple and non-time-consuming a man- 
ner as could well be imagined We must 
believe that he attended to those sim- 
ple duties honestly and well, but they 
could not have engaged more than a 
small fraction of his time At just 
what period he commenced to con- 
struct microscopes and to make obser- 
vations with them is not known, but it 
was certainly a number of years be- 
fore 1673 when, at the age of 41 years, 
he was first introduced to The Rojal 
Sodety of London by Reinier de 
Graaf This first communication can 
be found on page 6037, Volume VIII, 
of the Philosophical Tia»sacfio»s and 
it bears the title “A specimen of some 
observations made bj a Microscope 
contrived bj^ Mr Lceuu cnhock, con- 
cerning kloold upon tlie sbii, flesh, 
etc , the Sting of a Bee, etc ” From 
that time on, as will appear, the Dutch 
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microscopist became a frequent con- 
tributor 

For Leeuwenhoek, a new explora- 
tion in the realm of the sub-visual 
meant first the construction of a new 
microscope, for so inconvenient and 
limited were the means provided for 
bringing the object to be observed into 
proper relationship to the lens that to 
a certain extent each instrument was 
constructed to serve a special purpose 
These microscopes, which might better 
be called magnifying glasses, Leeuwen- 
hoek built entirely with his own hands 


not simply a polished spherical globule 
of glass such as otheis had used, se- 
curely held between two plates These 
were joined by several small rivets oi 
screws, placed near the margin The 
plates were of silver, gold or brass, and 
were pierced by a small opening, coi- 
respondmg to the position of the lens 
Attached to these plates there was a 
small object table borne upon a mov- 
able screw and carrying also a smaller 
adjustable object holder to retain and 
move the object under examination 
(Figure 2.) 



Img 2 Front and back views of a Leeuwenhoek microscope The double convex lens 
IS in position at d At the points marked c are six screws or rivets for holding the two 
metal plates together The handle, a, carries also a threaded screw, g, for varying the 
height of the object carrier, k This, in turn, bears the object holder, t, with arrange- 
ments for altering tlie position of the object 


For some of them he even extracted 
the siKer from the ore himself The 
lenses he likewise formed and polished, 
rmd^ therein laj his special skill 
hrom his own descriptions, and from 
drav'ings prepared by others, it is 
known that practicallj all of the micro- 
ti opes made by Leeuwenhoek consisted 
a \er> small double con\tx lens. 


Our knowledge of the microscopes 
made by Leeuwenhoek comes largely 
from two sources He bequeathed 
twenty-six of them to The Royal So- 
ciety, and these, although no longer 
knowm to exist, were described and il- 
lustrated by Baker in his book Employ^ 
incut for the Microscope, London, 
1753 At a visual distance of eight 
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inches from the lens, these gave magni- 
fications ranging from 40 to 160 times 
However, a Leeuwenhoek microscope 
in Utrecht was found to magnify 270 
fold 

Harting described the auction cata- 
logue of Leeuwenhoek’s microscopes 
as they were put up for sale on Maj 
29, 1747 In this catalogue it is set 
forth that Leeuwenhoek left no less 
than 247 complete microscopes, many 
with an object to be viewed still in po- 
sition , also 172 additional lenses 
mounted between plates, a total of 419 
lenses Three of these lenses were of 
rock crystal (Amersfoorte Diaman- 
ten) Two microscopes were said to 
have two lenses and one three, from 
which it has been assumed that Leeu- 
wenhoek made use of doublet and 
triplet lenses It is probable, however, 
that these were instruments with two 
and three simple lenses mounted at as 
many separate openings Of the group 
included in this sale, 160 had silver 
plates for mounting the lens, and three 
had plates of gold The remainder 
were of brass The catalogue gave the 
names of the purchasers, who were all 
Dutch Yet, in 1858, Harting com- 
mented upon the extreme scarcity of 
van Leeuwenhoek microscopes in Hol- 
land (This should furnish the basis 
for an intriguing quest for the collec- 
tor ) 

Although Hooke made use of a con- 
densing system in order to increase the 
illumination of the object, there is no 
evidence that Leeuwenhoek employed 
such a device His microscopes were 
made to be held in the hand, directed 
toward the source of light In 1689, 
however, he descnbed for The Royal 
Society a perforated mirror with a lens 


at the orifice which would increase the 
amount of light incident upon the ob- 
ject which was being viewed 
With such instruments as these, 
Leeuwenhoek examined, described and 
drew those natural objects which at- 
tracted his interest and for which he 
could devise the means of inspection 
through his magnifiers Sometimes 
special appaiatus had to be contrived 
for holding immobile, and yet alive, 
such material as tadpoles and eels For 
observation of the circulation he used 
a special stand provided with per- 
forated plates for the insertion of glass 
tubes to contain the living subject 
The auction catalogue to which refer- 
ence has already been made listed eight 
such special stands of silver and four 
of brass An illustrator of some fifty 
years ago has sujiphed the tube and 
its imprisoned occupant, and this ap- 
paratus has been reconstructed in fac- 
simile 

The objects chosen by this adven- 
turer in the unknown were of the most 
diverse nature The sequence of his 
investigations seems to indicate a lack 
of any systematic pursuit Yet we must 
bear in mind that Leeuwenhoek was 
dnven by dynamic curiosity, for he 
was viewing that which never before 
had been seen by the human eye It 
mattered not whether the object of his 
inspection might be inanimate or ani- 
mate, animal or vegetable, natn e or the 
gift of some merchant returning from 
a distant land, if it did but offer an as 
jet unknown morphologj' awaiting de- 
scription For human authoritj he 
cared not at all The Mens of his pred- 
ecessors seldom concerned him, but 
he sought truth in Nature, and if oth- 
ers denied the accuracj of his ohscrca- 
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tions, Nature was again the court to 
which to appeal. 

Thus we find among the subjects in- 
vestigated by Leeuwenhoek an extraor- 
dinary variety The lists compiled 
by Richardson are sufficiently complete 
to indicate the range, and I follow his 
grouping m part 

Ammals of different kinds. Ani- 
malcules in water of various sorts and 
in infusions , the ant , cantharides ; coch- 
ineal , various fish , the flea , the fly , 
the frog; the liver fluke of sheep; the 
gnat, locust; louse, maggots, milli- 
peds , mites ; sea and fresh-water mus- 
sels , the scorpion , shrimp ; silkworm ; 
snails ; spiders ; tadpoles ; the viper, and 
its poison; the weevil, or corn beetle; 
and the whale 

Special structures and functions of 
animals Acids in the stomach, and 
their part in digestion, the blood, its 
globules. Its minute circulation, its co- 
agulation, and the frequency of its 
course from the heart; the structure 
of bones , the brain of various animals ; 
the eye and its crystalline lens; the 
Msual organs in the eyes of the silk- 
worm moth, of a beetle and of a 
shrimp, the optic nerves of the fly; 
feathers of birds and the scales of in- 
sects , muscle fibers ; the generation of 
animals, with refutation of spontane- 
ous generation, the spermatozoa of 
many species ; hair ; the structure of the 
heart in various species , the intestines, 
their membranes and vessels , the struc- 
ture of nen-es; epithelial cells of the 
lining membrane of the mouth; the 
‘Structure of the spleen; and the coat- 
ing upon the tongue in fevers 

The structure of plants and of vegc~ 
tnbfc Products: The ash tree; the 
hitreh, eboiu wood elm timber; fir 


timber , willow , boxwood ; the barks of 
various trees ; the cocoa tree and nut , 
coffee; corn stored in granaries, cot- 
ton; the structure and production of 
oak galls ; excrescences on thistles and 
on willow leaves, the hop, the lime 
tree; various spices, including mace, 
pepper, nutmeg, and sage; the nettle; 
the root of pareira brava; Peruvian 
bark , peat , the periwinkle ; rushes and 
their formation, the seeds of various 
trees and plants, including tobacco ; the 
nature and properties of tea, vinegar, 
and wheat. 

It IS evident that there are but few 
fields of modern microscopical investi- 
gation in which the researcher need 
not have knowledge of the work of 
Leeuwenhoek if he would know the 
firstlings of his subject Yet Leeuwen- 
hoek was an uneducated man Aside 
from his knowledge of elementary 
mathematics his experiences at school 
had little or no influence upon his 
work He spoke, read and wrote Dutch, 
but he knew no other language Nei- 
ther did he travel There is no indi- 
cation that he ever addressed a scien- 
tific society or in any manner set forth 
his discoveries m public address Yet 
as his fame grew, he was visited by 
his contemporaries in scientific investi- 
gation and by various royal person- 
ages, including Peter the Great of Rus- 
sia and Queen Mary of England To 
Queen Mary he gave a pair of his 
microscopes of the same sort as those 
which he later devised to The Royal 
Society, of which, in 1680, he had been 
elected a Fellow (not a Correspond- 
ing Member as is sometimes stated). 
He never attended a meeting of The 
Royal Society and yet became its most 
prolific contributor. To it his discov- 
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enes were imparted by letters, per- 
haps as many as three hundred and 
seventy-five communications in all, in- 
cluding the various lesser explanatory 
notes and answers to queries The 
French Academy of Sciences, of which 
he was elected a Corresponding Mem- 
ber in 1697, received twenty-six let- 
ters, and still others were written to 
'individuals While Leeuwenhoek was 
yet living, collections of his letters ap- 
1 peared from time to time but there 
were some which were not included m 
such compilations In 1798-1801, Sam- 
uel Hoole published a two volume col- 
lection of the letters of Leeuwenhoek, 
consisting of selections concerning 
over one hundred and fifty topics All 
reference to the male reproductive 
cells and to the generation of animals, 
comprising the most numerous and 
probably the most valuable group of 
papers was omitted, apparently on the 
ground of indelicacy 

The temptation to quote extensively 
from the letters of Leeuwenhoek is 
indeed great, but only a few selections 
can be made Unfortunately, some of 
the simple homely quality of the origi- 
nal Dutch IS lost in the translations 

Cochineal 

Leeuwenhoek had communicated to 
The Royal Soaety in 1691, an account 
of the mode of preparation of cochi- 
neal grains, as he had had it from an 
old Spaniard who had lived many years 
in the West Indies In 1704, he ex- 
amined this dye stuff microscopically, 
and reported his findings in a long let- 
ter from which the following are ex- 
cerpts 

“A merchant of Amsterdam writes, that 
it IS impossible, and altogether incredible 
that the drug called cochineal should be. 


as I have asserted, flies, or any sort of 
animal endued with wings, head or feet, 
not only if we consider the vast number of 
them that are brought in every fleet from 
America, for you will find that two of the 
largesft of these particles, eight of the 
middling sort, and twenty of the smallest, 
scarcely weigh a gold gram, so that in a 
pound of them, at a medium of large and 
small, one may count 102,400 particles , now 
in a fleet that brings 200,000 pounds of this 
drug, what a vast number of animals there 
must be? Besides, says he, where can you 
find men enough, who at the proper time of 
the year shall catch these insects, and dis- 
member every individual by pulling off its 
head, legs and wings, etc , so that he con- 
cludes that cochineal must needs be a fruit, 
or the excrescence of some kind of plant 
“Though I am convinced that cochineal 
IS nothing else but the trunk or hinder part 
of a living creature, and was persuaded also 
that the cochineal animals, like other in- 
sects from worms, are changed into flies, 
yet for further satisfaction, I have renewed 
my inquiries upon this subject, and in so 
doing I find reason to reject some of my 
former positions, being now fully convinced 
that the cochineal animals are not produced 
from worms, but at once bring forth their 
own likeness 

* * * * * * 

“Now for further satisfaction, I took 
several particles of this same cochineal, 
[figure 3] both of the largest and smallest, 
and having dissected them, I found that they 
had all eggs in their bellies, excepting only 
one that was exceeding small Having opened 
some of the largest trunks, and separated the 
eggs, ivhich I took out of their bodies, and 
counted them, I judged that there were 
above 200, and haung obsened seicral of 
them with my microscope, I could pcrcchc 
not only a membrane or shell on most of 
them, but also an animalculum of an oxal 
shape included in the said shell, and almost 
as large as the shell that contained it, which 
seemed at first very surprising, and almost 
incredible m so small a species of flv as the 
cochineal, till bj a xerj nice and long in- 
quiry I xx-as fully satisfied, that it xx-as rcallv 
an animalculum that lax within it I pur- 
sued this operation xxitli so good success. 
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that I not only separated the egg-shell from 
the animalculum but m some of them I 
could perceive their legs also orderly folded 
up against their body, and could separate 
them from it, especially in such as were 
full grown, nay, in some I even discovered 
the several joints of the legs, and thus in 
the space of two days I saw the legs of 
100 animalcula, many of which in my hand- 
ling were broken off, and lay by themselves ’* 

Description of a Louse Feeding 

1674 

“Having formerly spoken of the louse, 
her sting, etc, I cannot here omit to say 
something of what I have seen within that 
creature I have several times put a hungry 
louse upon my hand, to observe her draw- 
ing blood from thence, and the subsequent 
motion of her body which was thus The 
louse having fixed her sting in the skin, 
and now drawing blood, the blood passes 
to the fore part of the head in a fine stream, 
and then it falls into a larger round place, 
which 1 take to be filled with air This 
large room being, as to its fore part, filled 
about half full with blood, then propels its 
blood backward, and the air forward again, 
and this is continued with great quickness, 
\N hile the louse is drawing the blood , except 
that at times she stops a little, as if she were 


tired and recollects herself , a motion like 
that, it seems, which is in the mouth of 
a sucking infant from thence the blood 
passes in a fine stream into the midst of 
her head, that being also a large round 
place, where it has the same motion Hence 
It passes in a subtile stream to the breast, 
and thence into a gut, which goes to the 
hindmost part of the body, and with a , 
curvity bends a little upwards again In 
the breast and gut the blood is, without 
intermission, moved with great force, and 
especially in the gut; and that with such''' 
strong beatings downward, and with such ^ 
a retrocourse and contraction of the gut, 
that a curious eye cannot but admire that 
motion In the upper part of the crooked 
ascending gut, which is very straight [le, 
narrow], now and then a little blood crowds 
through, which returns not back, and here 
I presume is a little valve the blood, that 
IS thrust through here, stands still, and soon 
receives another nature, becoming of a 
watery colour , and in this watery liquor there 
appear some blackish sandy particles, hav- 
ing a confused motion, which grow in size 
and being grown as large as sand is to our 
eye, the said particles join themselves close 
and firm together, as it were in one mass, 
and then shoot down to the anus, carrying 
with them, in case the louse have much 
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blood in her body, a little aqueous blood 
These excreted particles appear like the 
excrement of a silk-worm" 

The First Protozoology and the 
First Bacteriology 

Dobell wrote of Leeuwenhoek as the 
first of the protozoologists and ex- 
pressed himself as fully satisfied that 
no successful effort had ever been made 
to refute that contention In the 
minute living things which he discov- 
ered in so many homely sources, Leeu- 
wenhoek evidently took great delight 
He designated them by terms which 
can be translated ‘little animals', 
‘beasties'j or ‘httle creatures’, as if he 
had a tender feeling towards them 
Perhaps he felt the fundamental bio- 
logical unity of all living things At 
any rate, he reasoned that even the 
smallest of them must have an internal 
morphological organization like that of 
the larger animals Thus he was led 
to speculate, with detailed mathemati- 
cal calculations, upon such hypotheti- 
cal possibilities as the probable size of 
the blood capillaries in minute unicellu- 
lar organisms 

I select for quotation here Leeuwen- 
hoek’s description of one of the minute 
forms of life which, in 1675, he saw 
“in ram water, which had stood but a 
few days in a new earthen pot, glazed 
blue within’’ This is the first descrip- 
tion of Vorticella An abridged version 
of this letter appears in the Philoso- 
phical Transactions of The Royal So- 
ciety for 1677 , but I use Dobell’s trans- 
lation which not only is more complete 
but also strives to catch the flavor of 
the original Dutch 

"Of the firi.t sort of creatures tliat I dis- 
covered m this water, I saw, after dners 
observations, that the bodies consisted of 


5, 6, 7, or 8 very clear globules, but without 
being able to discern any membrane or 
skm that held these globules together, or 
in which they were inclosed When these 
little animals moved themselves, thej some- 
times stuck out two httle horns [optical 
section of the wreath of ciha round the 
peristome], which were continually moved, 
after the fashion of a horse’s ears The 
part between these httle horns was flat, 
their body else being roundish, save only 
that it ran somewhat to a point at the hinder 
end, at which end it had a tail, near four 
times as long as the whole bodj , and looking 
as thick, w'hen viewed through my micro- 
scope, as a spider’s web At the end of this 
tail there was a pellet, of the bigness of 
one of the globules of the body, and this 
tail I could not perceive to be used by them 
for their movements in very clear water 
These little animals w’cre the most w'retched 
creatures that I have ever seen, for W'hen, 
with the pellet, they did but encounter any 
particles or little filaments (of which there 
are many in water, especially if it hath but 
stood some days), they stuck entangled m 
tliem, and then stretched their body into 
an oval, and did struggle, by stronglj ex- 
tending themselves, to get their tail loose, 
whereby their whole body then sprang back 
toward the pellet of the tail, and their tails 
then coiled up serpent-wise, after the fashion 
of a copper or iron w'ire that, haMng been 
wound close about a round stick, and then 
taken off, retains all its windings This 
motion of extension and contraction of the 
tail continued, and I have seen se\eral hun- 
dred of tliese little animals, caught fast 
by one another in a few filaments, Ijing 
w’lthin the compass of a coarse gram of 
sand ” 

In the same letter Leeuwenhoek 
wrote of other sorts of Imng creatures 
which were so small that he was not 
able to give them a definite figure The 
larger forms he demonstrated to spec- 
tators, but of the smallest he wrote that 
they were not seen b} others for he 
saw them by another microscope whicii 
he reserted for himself alone. These 
smallest forms were probablj bacteria 
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Then, in 1684, he wrote to The Royal 
Society as follows 

“Though my teeth are kept usually very 
clean, yet when I view them in a magnify- 
ing mirror, I find growing between them a 
little white matter, as thick as wetted flour 
in this substance, though I could not per- 
ceive any motion, I judged there might prob- 
ably be living creatures I therefore took 
some of this flour, and mixed it either with 
pure ram water wherein were no animals, 
or else with some of my spittle, having no 
animals nor air bubbles to cause a motion in 
it, and then to my great surprize perceived 
that the aforesaid matter contained very 
many small living animals, which moved 
themselves very strangely. The largest sort 
were not numerous, but their motion strong 
and nimble, darting themselves through the 
water or spittle, as a jack or pike does 
through the water The second sort spun 
about like a top, and were more in number 
than the first In the third sort I could not 
well distinguish the figure, for sometimes it 
seemed to be an oval, and other times a circle 
these were exceedingly small, and so swift, 
that I can compare them to nothing better 
than a swarm of flies or gnats, flying and 
turning among each other in a small space 
* * * * The number of these animals in the 
scurf of a man’s teeth are so many, that I 
believe they exceed the number of men in 
a kingdom For on the examination of a 
small parcel of it, no thicker than a horse- 
hair, I found so many living animals in it, 
that I guess there might have been 1,000 
in a quantity of matter no larger than 
the onc-hundred part of a sand [gram] ” 

Of the many ingenious controls 
which Leeuwenhoek devised, bearing 
upon the question of origin and survi- 
t.al of protozoa and bacteria, no de- 
scription can be given. With his in- 
fusions of pepper, ginger, and nut- 
nicgs ; his search of waters from vari- 
ous sources and after various periods 
of storage; his comparisons of the 
lining creatures in the deposits bettveen 
the much washed teeth of ladies of his 


acquaintance and from the neglected 
teeth of old topers; his personal ex- 
periences with mouth washings with 
strong vinegar and hot coffee, he 
learned much of the life and possibility 
of survival of these minute forms. 
Thus he is justly placed by de Kruif 
as “the first of the Microbe Hunteis” 

Spermatozoa 

Many of the letters of Leeuwen- 
hoek dealt with the male reproductive 
cells, which he observed in numerous 
species His first letter on this subject 
was dated November, 1677, and was 
published in the Philosophical Trans- 
actions for 1679. In this he makes it 
clear that he first saw spermatozoa at 
the suggestion of Johan Ham who had 
discovered them while a student at 
Arnheim Ham never published his 
observations Priority of description 
then rests with Leeuwenhoek At this 
time, also, he described for the first 
time the crystals of spermine phos- 
phate Urged by the Secretary of The 
Royal Society to extend his observa- 
tions, he sent on March 18, 1678, draw- 
ings of the animalcules which he ob- 
served in the seminal fluids of the dog 
and rabbit, and by 1683 Leeuwenhoek 
had examined the seminal animalcules 
in almost all classes of animals and had 
substituted the theory of generation cx 
ammalculo for that of ex ovo Some 
believed that he had discovered the 
homunculus of Paracelsus but in a let- 
ter published in 1699 he stated em- 
phatically that he had never seen the 
semblance of the human form in the 
structure of the spermatozoon State- 
ments of various biographers to the 
contrary are due to a curious error 
Leeuwenhoek had accepted seriously a 
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certain communication which was 
falsely signed Dalenpatms, and re- 
peated the imaginary cuts of the prac- 
tical joker, who was its author, in com- 
menting adversely upon it These 
crude figures showed the spermatic 
homunculus m the act of bursting forth 
from Its investing membrane Due, 
111 part, to an error in placing these 
figures, it was assumed that they 
represented Leeuwenhoek’s opinion, 
whereas the contrary was the case He 
did believe, however, that he had dis- 
tinguished sexual differences between 
spermatozoa, and suggested that they 
might be able to reproduce themselves 
as do other minute animals, but if so, 
the small stage must be passed through 
very rapidly for they were found to 
be all of approximately the same size 

The Circulation of the Blood 

Harvey had described and proved 
the existence of a circulation, Mal- 
pighi had discovered the capillaries, but 
Leeuwenhoek was the first to see the 



Fic 4 The capilhrj loops as seen b\ 
Leeuw enhock 



Fig 5 Above are blood corpuscles of \ari- 
ous species, and in fig 7, the passage of the 
corpuscles from artery to vein through the 
capillaries 

passage of the corpuscles of the blood 
from the arterial to the venous chan- 
nels His first success was with the 
tadpole I quote from Hoole's trans- 
lation of the letter in which Leeuwen- 
hoek described this observation 
"Upon examining the tail of this creature, 
a sight presented itself, more delightful than 
any that my eyes had e\cr beheld, for here 
I discovered more than fiftv circulations of 
the blood [figure 4], in different places, 
while the animal lay quiet m the water, and 
I could bring it before the microscope to 
mv wish For I saw, not onK that the 
blood in manj places was con\e\ed through 
CKCCcdingh minute vessels, from the mid- 
dle of the tail towards the edges but that 
each of these sessels had a curse, or turn- 
ing, and carried the blood back towards 
the middle of the tail, in order to be again 
comesed to the heart Herein it pHinlj ap- 
peared to me, that the blood-\ esscls I now 
saw in this animal, and which bear the 
names of arteries and \ein: are, in net, 
one and the same that is to sns, tint tlies 
arc properh termed arteries so long as tlicx 
conscs the blood to the farthest cxtrcmilic'. 
of Its acssels, and stins when thc\ bring it 
back to the heart [figure S] ’ 
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What manner of man was this whose 
interests covered so wide a range and 
who found sometlung new wherever 
he searched ^ By his works, his many 
letters and certain extant portraits we 
must judge him Unlearned m the 
scholastic sense, but by no means il- 
literate , an obstinately persistent 
searcher who never knew defeat; in- 
tellectually honest in that he described 
faithfully that which he saw, and care- 
fully differentiated from it that which 
he thought, stubborn, selfish, for he 
reserved certain lenses and certain 
methods for himself alone; sensitive, 
but at the same time self-satisfied in 


the knowledge of the superiority of his 
knowledge, Leeuwenhoek was above all 
else an overwhelmingly accurate man. 
When, m 1723, and at the age of nine- 
ty-one years, Leeuwenhoek was on his 
deathbed, he called to him his friend, 
Johannes Hoogvhet, and asked him to 
translate two more letters into Latin 
and send them to The Royal Society 
They were received posthumously 
Thus Antony van Leeuwenhoek was 
for more than fifty years a searcher 
for truth He had a profound respect 
for Authority, but for him Authority 
was vested only m Nature 
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THE TERCENTENARY OF 
ANTONY VAN LEEUWENHOEK 

On the twenty-fourth day of the 
month of tins issue the scientific world 
celebrates the three hundredth anni- 
versary of the birth of Antony van 
Leeuwenhoek The phrase, “the sci- 
entific world,” IS used advisedly for 
there are few branches of science 
which do not owe much to the insati- 
able curiosity of this honest Dutch- 
man Particularly do the microscopists 
claim him for their own, the bacteri- 
ologists, protozoologists, and micro- 
phytologists , but the physiologists, 
chemists, and crystallographers like- 
wise have a claim A fuller apprecia- 
tion than the editorial columns permit 
IS published as the final article in this 
issue 

PRIMARY CARCINOMA OF THE 
LUNG IN THE MINERS OF 
JOACHIMSTAL 

Editorial reference has been made 
in the Annai^s^ to the accumulating 
evidence that radio-activity may be an 
important extrinsic factor in the eti- 
ology of cancer Attention was called 
to the radio-activity of the ore in the 
oft-quoted Schneeberg mines, in which 
the miners have been known to suffer 
to a peculiar degree from pulmonary 
disease since this Bogkianlhcit ■was 
described b}-- Agiicola in 1500 It is 
now well established that this illness 


was very frequently primary carci- 
noma of the lung Less has been 
known until recently in regard to the 
occurrence of a similar affection in 
Joachimstal, a mining town of about 
8,000 inhabitants, situated on the Bo- 
hemian side of the Erz Mountains, in 
Czechoslovakia, about 30 kilometers 
southeast of Schneeberg There is nov^ 
available a delayed report of the in- 
vestigations by Pirchan and Sikl“ in 
this village Here the a pi loi i assump- 
tion that a significant role is played by 
radio-active substances seems all the 
more justified for Joachimstal has 
been famous as a source of radium 
since the beginning of the present 
century It was from pitchblende 
from this source that Mme Curie iso- 
lated radium, and at the present time 
there is an annual production in the 
government factory of about tw’o 
grams of radium chloride annually 
The waters of the mines aie strongly 
radio-active also There had been 
knowledge of a considerable mortality 
from pulmonary disease among the 
miners of Joachimstal for a long time 
but proof of its cancerous nature was 
lacking The first case of cancer of 
the lungs in a radium factor} worker 


^Editorial Interml ndnlion in the citic- 
ation of malignano , Ann Int ^^ 1 J 1 I9i2 
932-934 

sPxRCHAV, Aug, and Sim, H Cancer 
of the lung in the niincr« of JacJnnioi 
(Joachimstal), Am Jr Cancer, 1932 \\i 
6S1-722 
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in this village was observed by Pir- 
chan in 1926 During the period 
(1929-1930) covered by the investiga- 
tion quoted, 19 miners died, of whom 
ten belonged to the active staff and 
nine were pensioners Upon these it 
was possible to make postmortem ex- 
aminations in but 13 cases Nine 
proved to have cancer of the lungs 
As m the similar situation in the 
Schneeberg mines the etiological fact- 
tor, the cancerogenic agent, has not 
been determined with certainty These 
mines have in common the presence of 
arsenic compounds, some of which are 
volatile and are found in the air of 
the mines Chemical analyses of hu- 
man tissues have failed to show arsen- 


ic, but this evidence is not conclusive 
As to the content of radium emanation 
in the air of the three pits now being 
worked at Joachimstal, the conditions 
are very similar to those in the Schnee- 
berg district In various levels and at 
various times there is a great quanti- 
tative difference, ranging from 4 to 52 
mache units, which corresponds close- 
ly with values up to 50 mache units 
as determined in the Schneeberg 
mines Although yet unproved, radi- 
um emanation, exerting a cumulative 
effect when inspired for a period of 
years, must be considered the most 
probable extrinsic etiological factor in 
the primary carcinoma of the lungs in 
these miners 


Abstracts 


The Chief Remarks to the First Graduat- 
ing Class of the Medical Department of 
Duke University on the Occasion of the 
Planting of a Sfrig of Ivy fiom 13, Not- 
ham Gardens Bj William S Thayer, 
MD (New England Jr Med, 1932, 
cc\ u, 563-570 ) 

Not to abstract — for it \Nould be little Jess 
than sacrilege for the abstractor to mar the 
unitj of this delightfullj informal address 
— but to call attention to its \crj existence 
and place of publication is the purpose of 
this reference All of that great host mIio 
hold Osier in losing memorv through close 
assoention ssith him and the still greater 
ho't of tho'-c in-^pircd bj his life and ssorks 
will rcid and reread this brilliant appre- 
ciatiMi packed uith reminiscences. In one 
nh>. can «ae ‘For to us who were close 
to h during the list thirte jears of hn 
hn, Ic will 3 iv.a>s staid out a Tgurc apart 
t'>‘ n IP j't o* itr nu 1 ' 


Cysts of the Dyscntery-Pi odiicing Endamo- 
eba Histolytica in a Baltimoic Dog By 
Justin Andrew’s (Am Jr Trop Med, 
1932, XII, 401-404) 

A w’lre-haired fox terrier, born and reared 
near Baltimore, became ill w'hen about siy 
months old and passed gelatinous, string}, 
mucus-containing stools which were occa- 
sionally diarrheic In the simple smears 
from the stool, tw'o types of amebic tropho- 
zoites were found, from the general appear- 
ance of which a tentative diagnosis of Enda- 
morba histolytica and E colt was made Sub- 
sequent examination of the stained smears 
showed in addition, both eight- and four- 
nucleated c} sts, m all respects resembling 
the c}sts of these two arncbac respectweh 
flic finding of C}sts of E histolytica m a 
naturalK infected dog is apparenth a 
unique obscrsation If the identification of 
the organism was corrcctlj made, it means 
that this dog was a carrier and constituted 
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an available reservoir for pathogenic amebic 
infection in man and dogs 

Lawrcnce-Moon-Biedl Sytt-drome By Wn- 
UAM Anthony Reii,i.y, AB, MD, and 
Hans LissEr, A B , M D , (Endocrinology, 
1932, XVI. 338-357) 

Two certain and two doubtful cases of 
' the Lawrence-Moon-Biedl syndrome are re- 
ported, and are combined with 73 acceptable 
cases from the literature in a tabular analy- 
sis of this extremely interesting complex 
The SIX cardinal symptoms — obesity, genital 
dystrophy, retinitis pigmentosa, mental de- 
ficiency, polydactylism, and familial occur- 
rence — are by no means all invariably pres- 
ent Such groupings as obesity, genital 
dystrophy, and retinitis pigmentosa, obesity, 
mental deficiency, and retinitis pigmentosa, 
and retinitis and polydactylism, are en- 
countered Unless the complete syndrome 
IS present, familial occurrence is necessary 
for positive diagnosis In the reported cases 
there are 25 with complete findings Some 
authors have found symptomatic improve- 
ment on endocrine replacement therapy, us- 
ing various combinations of thyroid with 
pituitary and ovarian extracts The obesity 
and the mental retardation have been 
relieved to varying degrees by such manage- 
ment Two of the cases reported in this 
paper have responded well to endocrine 
therapy Loss of weight, increased anima- 
tion, and definite improvement in vision have 
occurred 

Effect of Cat bon Ate Itiadiatwn on the 
Golf Cl -Producing Substance i/i Plants By 
Bruce Webster (Proc Soc Exp Biol 
and Med, 1932, xxix, 1070-1072) 

Freshly harvested cabbage from a source 
which had previously been shown to pro- 
duce active goitrogenic plants, was finelj 
divided, spread out in thin layers, and irradi- 
ated with a carbon arc for 20 minutes at a 
distance of 50 cm This cabbage was then 
fed to normal rabbits in quantities yielding 
60 calories per kilo per daj Unirradiatcd 
cabbage from the same source was fed in 
equivalent amounts to a similar series of rab- 
bits as a control All rabbits used in the 
experiment were injected subcutancousl> 
with 5 mg^ of potassium iodide one week 


prior to beginning the feeding experiment, 
to insure complete involution of their th}'- 
roid glands When these animals were killed 
at the end of the experiment, it was found 
that the thyroids of those receiving irradi- 
ated hashed cabbage had an average weight 
of 554 mgm , while those of the same num- 
ber of animals in the control series, which 
had received non-irradiated hashed cabbage, 
weighed 248 mgm when averaged Thus it 
appears that carbon arc irradiation in- 
creases the goiter-producing power of cab- 
bage, probably through a photochemical re- 
action leading to the formation of the goi- 
trogenic substance 

Cultures of Leukemic Blood Leucocytes Bj 

Miea Pierce, M D (Arch Path , 1932, 

XIV, 295-322 ) 

By a modification of the Maximow method 
of tissue culture the white blood cells from 
a number of patients with leukemia were 
cultured These cultures were obser\ed m 
the living condition, also fixed at six hour 
intervals or less during the first 24 hours, 
and at 12 hour intervals or less after that 
time After fixation in Zenker’s solution 
plus formaldehj de, they were embedded in 
celloidin, serially sectioned and stained with 
a hematoxylin-eosin-azure II solution Two 
patients with chronic mjelogenous, one with 
chronic lymphatic, three with mjeloblastic, 
and one w'lth acute Ijraphatic, leukemia 
furnished the w'hite blood cells upon the 
cultures of which detailed observations were 
made and reported in this paper In the 
myeloid and mjeloblastic tjpes, mjclocvtcs 
polyblasts, fibroblast-likc cells, monocj tes 
and hemocytoblasts developed in tiic cul- 
tures In the chronic Jjinphatic tvpe, a few 
monoevtes, manj polj blasts and fibroblasl- 
like cells appeared, although main of the cx- 
planted cells remained unchanged In the 
acute Ijmphatic tvpe, monoevtes, polv blasts, 
fibroblast-like cells and epithelioid cells de- 
veloped in large numbers, as well as hcino- 
cjtoblasts morphologically identical with 
those found in Ivniphnodes and bone mar- 
row The Unitarian view of the formation 
of blood cells that is, that the hcmocytoblast 
or large lymphocyte of the blood and hm- 
phatic tissue is endowed with pluripotcntnl- 
ity as to development, is the theorv which 
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gams the most support from this investiga- 
tion 

Duodenal Ulcer Following Skin Burns By 
John H Fitzgibbon, M D (Northwest 
Medicine, 1932, xxxi, 427-430 ) 

Fitzgibbon reviews the literature of duo- 
denal ulcer subsequent to cutaneous burns 
This condition was first described by Dupuy- 
tren m 1832 Since then many examples 
have been reported but almost all have been 
fatal cases, discovered, or at least verified, 
at the autopsy table The author’s two 
cases both recovered In the first, symp- 
toms of duodenal ulcer appeared m the sec- 
ond week after receiving severe burns of the 
head, neck, and forearms A few weeks later 
there was severe bleeding as shown by tarry 
stools X-ray examination showed slight 
distortion of the duodenal cap, which has 


since disappeared The Sippy treatment was 
rigidly observed for over a year, and re- 
covery has been complete The second pa- 
tient also was burned about the upper part 
of the body, but the diagnosis of ulcer was 
not made until about five and one-half months 
after the injury There was then a dis- 
torted duodenal cap Under medical man- 
agement there has been progressive improve- 
ment The author considers that this con- 
dition IS much more common than has been 
supposed, and that ulceration with symptoms 
of moderate severity may be overlooked be- 
cause of the absence of hemorrhage or per- 
foration The accumulation and study 
of cases of this group have significant im- 
portance m determining the medicolegal 
status of duodenal ulceration following 
burns 
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The Sign of Babinskt A Study of the Evo- 
lution of Coftical Dominance in Primates 
By John F Fugton, Sterling Professor 
of Physiolog> in the Yale University 
School of Medicine, and AtGEw D Kee- 
ner, Professor of Phj'siologj-^ and Pharma- 
cology in the School of Medicine, Univer- 
sity of Alabama 165 pages, 65 illustra- 
tions Charles C Thomas, Springfield, 
111 , and Baltimore, Md 1932 Price $5 00 
postpaid 

The preface explains the publication of a 
monograph on an “isolated neurological 
sign” and thus disarms criticism on that 
score The book is duided into six chap- 
ter*;, an appendix and a bibliography Bab- 
inski's original description of the reflex sign 
known by Ins name is followed m order by 
a studi of the phntar reflex signs m the 
ni<Mkcy. the balloon, the gibbon, and the 
chtnpnirec unde- normal circumstances and 
m tonditKiiw oi operatise experimentation 
ll'ii IS tiiaMflerid the eiofction of cortical 
vhde the asiprndix dials bnefls 
V ith ihf "tteral <.i ancsthesn. 

d if "htnr « le,.tr*t M'n tra* ii'etho !•* 


and surgical aftercare The various experi- 
mental protocols are reported with faithful 
detail There is ample evidence that the 
entire research was planned not only with 
an eye to the elucidation of the problem un- 
der immediate investigation but also with 
a mind open to seize upon such data as may 
be of value m solving a variety of related 
neurological problems Each experiment is 
briefly summarized at the beginning of its 
protocol, which makes it possible to read 
with a greater appreciation The illustra- 
tions are plentiful and serve their purpose 
well Some may wish that the authors had 
allowed themselves a greater latitude m 
discussing the theoretical aspects of the 
problems involved, but, after all, the pre- 
sentation and summarizing of objective data 
must be the sine qua non Some ot the 
experimental findings could as w'cll ha\c been 
related to the \cxcd clinical problem of the 
diffuse scleroses” as to the syndrome de- 
'scribcd by Little This monograph should 
ln\t a definite appeal to investigators m 
clinical and cxpcriniental neurology and to 
ncuropithologists H G 
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Diseases of the Coronary Aiteiies (Myo- 
caiditis) By Don C Sutton, MS, M D , 
Associate Professor of Medicine, North- 
western University, Attending Physician, 
Cook County Hospital , Chief, Cardiac 
Follow-up Clinic, Cook County Hospital, 
Chicago, and Harold Lueth, PhD, 
M D , Formerly Instructor of Physiology, 
Northwestern University, Chicago 164 
pages, 42 illustrations, and 3 color plates 
C V Mosby Company, St Louis, 1932 
Price, $5 00 

In the first chapter of this work, entitled 
“Symptomatology”, an excellent discussion 
is presented covering not only the symptoms 
of disease of the coronary arteries, but also 
the possible etiological factors in acute con- 
ditions and the mechanism of the production 
of symptoms in angina pectoris Experi- 
mental evidences and clinical examples are 
given to emphasize the various points made 
There is also a discussion of differential 
diagnosis The latter part of the chapter 
deals with coronary thrombosis and myo- 
cardial infarction These subjects are cov- 
ered concisely, omitting little if anything of 
clinical importance concerning them The 
second chapter discusses the physical find- 
ings in the arteriosclerotic heart including a 
moderately long discourse on the electro- 
cardiograms of the various types of heart 
block In chapter III a short resume of the 
anatomy of the heart with regard to its 
blood supply is given Special emphasis is 
placed on the existence of anastomoses 
among the vessels of the heart which in- 
crease m number with age and thereby en- 
able the myocardium to withstand certain 
vascular accidents In chapter IV there is 
a discussion of the pathologj of the coronary 
^essels and the resultant myocardial changes 
The opinions of many authors are quoted 
concerning the nature of these changes, their 
etiology, etc The fifth chapter deals mth 
the physiology and pliarmacologv of the 
coronary arteries The first part discusses 
in some detail the experimental procedure 
used in studiing the floii of blood through 
these vessels and the effects of \irious ph\si- 
ologic processes including ner^o^s control 
upon the rate of floii The latter portion 
takes up the effect of certain driics on the 
coronary blood flow as determined from ani- 


mal experiments The final chapter is de- 
voted to therapy and gives in a clear, con- 
cise manner the latest information on the use 
of drugs, rest, diet, etc, in the treatment of 
disease of the coronary arteries This work 
IS well written throughout and should be 
of value to the medical student in his clini- 
cal years and to the practicing physician 

BMH 

Physiology of Bacteria By Otto Rahn, 
Professor of Bacteriology, Cornell Univer- 
sity, Ithaca, New York 438 pages, 42 
illustrations P Blakiston’s Son and Co, 
Inc , 1012 Walnut St , Philadelphia, Pa , 
1932 Price, $600 net 
It IS to be emphasized that Physiology of 
Bacteria by Rahn is not a text m bacteri- 
ology It IS above all a study in physiologj 
In the words of the preface, “It is an at- 
tempt to co-ordinate the various simplest 
fimctions of life, to study each function in 
Itself and in its effects upon the other func- 
tions ” The mam topics considered are En- 
dogenous Catabolism, Energy Supply of the 
Cell, Growth, and the Mechanism of Death 
The method of development of the subject 
IS logical, giving experimental eiidcnce and 
applying mathematical analyses to the data 
obtained As indicated, onlj the most fun- 
damental life-phenomena are investigated, 
and so similar are such life-processes in all 
protoplasm that the results arc in a measure 
applicable even to man Well written and 
well printed, this book should interest the 
advanced students m both physiolog\ and 
bacteriolog> Careful reading of tins book 
and appraisal of its mathematical anal}<!es 
will pro\e a useful exercise for workers in 
biometric studies in general To all of these 
groups it can be fulh recommended 

The Erfectant Mother’s Haiidhool Bj 
Frederick C Irvixg. A B , M D , Profes- 
sor of Obstetrics Har\nrd Medical 
School Visiting Obstetrician Boston L\- 
ing-m Hospital 203 pages 26 illustrations 
Houghton Mifflin Compam, Boston and 
New York The Riiersidc Prcsc C.mi- 
bridge 1912 Price $1 7a 
While the .aieragc expectant mother finds 
the Goecniment Bulletins adequate this 
small book is of course, much more ci'n- 
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plete and should provide an answer for most 
of her questions The subject matter is 
presented in a concise manner but nothing 
IS slighted and the illustrations, too, are 
entirely suitable There is one point that 
should be brought up to date, as Dr Irving 
has given the old-fashioned method of diaper 
folding 1 From the title of the book the 
chapter on evolution and heredity was a bit 
unexpected, but if the reader has no previous 
knowledge of biology she will learn much of 
interest to her, and will enjoy the clear ex- 
position of Mendel’s Law, even though it is 
too late to profit by this newly acquired 
knowledge The expectant mother will find 
it altogether worth reading One can for- 
give what seems to be a rather unnecessary 
beckoning of the attention toward the vari- 
ous toxemias of pregnancy including 
eclampsia — the mother’s doctor should watch 
out for these — ^when the emphatically re- 
assuring pronouncement denying all signifi- 
cance to maternal impressions and prenatal 
culture IS reached in the final pages 

RCW 

Bchavwi As{iccts of Chtld Conduct By 
Estiilr Loring Richards, BA, M D , 
D Sc , Associate Professor of Psychiatry, 
Johns Hopkins School of Medicine, Phys- 
ician-in-Charge of Dispensary, Henry 
Phipps Psychiatric Clime, Johns Hopkins 
Hospital With a Foreword by Adolf 
Mf^cr 299 pages The Macmillan Com- 
panj. New York City, 1932 Price, $2 50 
From a rich experience and unusual op- 
portunities has developed this sensible book 
on the behavior problems of children and 
adolescents It is characterized by sympa- 
thetic treatment and b> the common sense 
simphcitj of presentation It is entirely 
free from the sonorous nomenclature which 


constitutes the professional jargon of so 
much of the day’s applied psychology This 
book should be familiar to every pediatri- 
cian, neurologist, and general practitioner 
to whom parents come with problems of 
“badness” in children Throughout, the 
medical aspects are given adequate weight 
Numerous well chosen case histones add in- 
terest and promote understanding Some 
passages approach the epigrammatic “Bet- 
ter chickenpox and blasphemy than a child 
established m habits of selfishness inevitably 
associated with being solitary in all his 
ways” (See also quotation on page 541) 

Dte Kltnik des Dtahetes utelhtus tm Kmdes- 
alter [Dtabetes Melhtns in Childhood] 
By Privatdozent Dr F Frfise and Dr 
J M Jahr (Reprinted from Abhand- 
lungen aus der Kmderheilkunde und ihren 
Grenzgebieten, Heft 30 ) 57 pages, sev- 

eral text figures and two folding tables 
S Karger, Karlstrasse 39, Berlin, Ger- 
many 1932 Price in paper, M 480 
As the title states this monograph treats 
of the clinical aspects of juvenile diabetes 
mellitus About 20 pages are devoted to the 
metabolism of the diabetic, the significance 
of protein, fat and carbohydrate fpr the dia- 
betic organism, and the action of insulin 
Further sections deal with the practical ap- 
plication of these principles m diagnosis, 
with consideration of hereditary and consti- 
tutional etiological factors, and with man- 
agement Under the latter heading the pro- 
cedures indicated m the presence of infec- 
tion and in those cases seen m coma or m a 
state of hypoglycemia are described. Dis- 
cussion of the results to be expected from 
treatment, the prognosis, and a short bibli- 
ography conclude the article 
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Acknowledgement is made of the follow- 
ing gifts to the College Library of publica- 
tions by members 

Dr H Sheridan Baketel (Fellow), Jer- 
sey Citj, N J— 1 reprint, 

Dr William C Boeck (Fellow), Los An- 
geles, Calif — 1 reprint. 

Dr Grafton Tyler Brown (Fellow), 
Washington, D C — 1 reprint, 

Dr Edward E Cornwall (Fellow), 
Brooklj n, N Y — 3 reprints , 

Dr Hyman I Goldstein (Associate), 
Camden, N J — 1 reprint. 

Dr Edgar M Green (Fellow), Easton, 
Pa — 1 reprint. 

Dr John M Higgins (Associate), Sayre, 
Pa — 1 reprint , 

Dr J C Kamp (Fellow), Casper, Wyo 
1 reprint. 

Dr Oliver T Osborne (Fellow), New 
Haven, Conn — 1 reprint. 

Dr Norman Strauss (Associate), New 
York, N Y— 2 reprints. 

Dr Douglas Brown (Fellow), Castle 
Point, N Y — 1 reprint , 

Dr C Lydon Harrell (Fellow), Norfolk, 
Va — 4 reprints. 

Dr George H Hoxie (Fellow), Kansas 
City, Mo — 1 reprint. 

Dr S J McClendon (Associate), San 
Diego, Calif — 5 reprints. 

Dr Martin J Synnott (Fellow), Mont- 
clair, N J — 1 reprint 


A paper on “Treatment of Pneumonia in 
Childhood” was presented before the Brad- 
ford County Medical Society at Towanda, 
Pa, July 26, 1932, by Dr William F O’- 
Donnell (Fellow), Clinical Professor of 
Pediatrics at Georgetown Unnersit>, Wash- 
ington, D C 


Dr Sinclair Luton (Fellow), St Louis 
delivered a paper entitled “The Clinical U*!!. 
of Digitalis”, before the recent meeting of 
the Missouri State Medical Association 


Dr Louis Faugeres Bishop (Fellow), and 
Dr Louis Faugeres Bishop, Jr (Fellow), 
New York City, had published in the June 
International Clinics a paper on “Subacute 
Bacterial Endocarditis”, with a colored 
drawing as a frontispiece, and with other 
illustrations 


On August 1, 1932, Dr Ralph deBallard 
Clarke, (Fellow), Meriden, Conn, under the 
auspices of the State Tuberculosis Commis- 
sion of Connecticut was transferred from 
Underchff Sanatorium at Meriden to a more 
diversified and enlarged field at Laurel 
Heights Sanatorium at Shelton, Conn 


Dr R R Janjigian (Fellow), Wilkes- 
Barre, Pa, addressed the Luzerne Countj 
Medical Societ}, September 7, 1932, on 
“Transfusion Problems” 


Dr C Ray Lounsberry (Fellow), San 
Diego, Calif, has been elected president of 
the staff of the Scripps Memorial Hospital 


Dr Guj G Lunsford (Fellow), Milleii, 
Ga, Commissioner of Health for Jenkins 
County, was recentlj appointed from the 
First District, bj the Medical Association of 
Georgia, on a Committee to "Studj the 
Cause of Maternal Deaths and Infant Mor- 
tality” 

The Jenkins Count} Board of Health rt- 
centl} sent Dr Lunsford to Willnm«oii 
Count}, Tenn, to obsene tuberculosis con- 
trol work being done there 


Dr Frederic J Firnell (Fellow), Clnir- 
man of the Public ^\ elfare Commission for 
tlie State of Rhode Ishnd, is the author oi 
an article entitled, “Deiclopment oi Mciin! 
Hcaltli in Childhood", which appeared in the 
United States Diih, August 6, 1932 


Dr Curran Pope ( \«socntc) Loin«\i'Ii 
K\ , read i paper on Personal Ohstrea- 
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tion upon Pyretotherapy, or Fever Treat- 
ment” before the Louisville Society of Medi- 
cine during July Dr Pope also read a 
paper entitled, “Clinical Studies m Pyre- 
thotherapy, or Fever Treatment” before the 
summer meeting of the Muldraugh District 
Medical Society at Lebanon, Ky, August 
11, 1932 


Dr Burt R Shurley (Fellow), Detroit, 
Mich, in recognition of his service in the 
American Expeditionary Forces at Base 
Hospital No 36, has been cited to receive 
the “Order of the Purple Heart” 


Dr Russell Richardson (Fellow), Phila- 
delphia, IS a member of the staff in charge 
of clinic service of the George S Cox Medi- 
cal Institute for Research and Diabetes at 
the University of Pennsylvania Hospital 
The Cox Institute was opened March 18, 
1932 


Dr Cyril N H Long, formerly Associ- 
ate Professor of Medical Research, McGill 
Unnersity Faculty of Medicine, Montreal, 
has been appointed Director of the Institute 


Dr Harry L Arnold (Fellow), Honolulu, 
Hawaii, contributed the chapters on the 
“Physiology of Respiration”, “Pathological 
Phjsiology of the Thorax”, “The Role of 
X-ra> in Thoracic Surgery”, and “Thera- 
peutic Pneumothorax”, in “Surgery of the 
Chest by Dr George F Straub 


Dr Collins H Johnston (Fellow) of 
Grand Rapids, Michigan, delivered an ad- 
dress on the Life of Robert Koch, to 300 
nurses of Grand Rapids recentlj 


Dr \\ illiain H Gordon (Fellow), De- 
troit, Miclngan. addressed the Hancock 
Conntv Medical Societv at Hancock, Iklichi- 
pm on Scptcinbcr /, 1932, speaking on the 
topic, “Apr.nuilocjtosis”. 


Dr J A Mvers (Follow ), Minneapolis, 
Mti.n , nddresstd the joint nitctmp oi the 
Vj-;m Mppi Vath> Conference on Tubercu- 
k '!'• in I Wlhv Sanitonnm As- 

x^-niire Stpiember 12 to 14 10>2 held nt 
I'-d't'rj.di In! - n ‘ Tidwrcnlos-s 

t ’ Ivi-itiM'uhip t,* Tti’y* rcul(Ki>; Child- 


hood Infection to the Adult Type of Tuber- 
culosis” and “Tuberculosis As a 'Teen Age 
Problem The Challenge of High School 
Teachers and Teacher Training Schools” 
Dr Arnold S Anderson (Associate), St 
Paul, Minn , also addressed the above meet- 
ing on “Tuberculosis Among Nurses” 

Dr Myers also spoke before the Eleventh 
Annual Meeting of the West Virginia Tu- 
berculosis and Health Association, Septem- 
ber 6-7, 1932, held at Elkins, W Va, on 
“Tracing Tuberculosis to Its Source” 


Dr William H Walsh (Fellow), Chi- 
cago, 111 , presented two papers at the Thir- 
ty-Fourth Annual Convention of the Ameri- 
can Hospital Association in Detroit, Sep- 
tember 12 to 16, on “The Relation of the 
Source of Capital Investment Funds to the 
Cost of Hospitalization” and “Hospital 
Planning and Construction — Preliminary 
Procedures to Assure Economy and Effi- 
ciency” These will be published m the 1932 
Transactions of the American Hospital As- 
sociation 


Dr Salvatore Lojacono (Fellow), Mar- 
quette, Mich , was elected President of the 
Michigan Sanitorium Association at its 
recent meeting held during August, 1932 


Dr Leon T LeWald (Fellow), New 
York, N Y , read a paper on “Congenital 
Absence of Superior Orbital Wall Associ- 
ated with Pulsating Exophthalmos, Report 
of Four Cases (Lantern and Motion Pic- 
ture Demonstration)”, before the meeting 
of the American Roentgen Ray Society m 
Detroit, September 29, 1932 


Dr Albert S Hyman (Fellow), New 
York, N Y, addressed the American Con- 
gress of Phj'sical Therapy on September 
7, 1932, at the meeting held in New York 
Citj , his subjeet being, “Electrocardio- 
graphic Control of Diathermic Tlicrap> m 
Coron.ir> Thrombosis and Angina Ptctoris” 
The paper was discussed b\ Dr A E Par- 
sonnet (Fellow), Newark, N J, and Dr 
Louis F Bishop frcllow). New York, N V 
Dr livnnn was also rccentlj elected Scc- 
renrv of the Ilarlcm Medical \ssociation 
of New ork, one oi the oldest medical so- 
cieties of the coiintn 
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OBITUARIES 

DR EDWIN MASSIE BELL 


It IS with deep regret that announce- 
ment IS made of the death from 
bronchopneumonia, of Doctor Edwin 
Massie Bell, which occurred Saturday, 
August 20, at George F Geisinger 
Memorial Hospital, Danville, Pennsyl- 
vania 

Doctor Bell was born at Lenoir, 
North Carohnia, October 27, 1897, the 
son of Edwin L and Elizabeth Massie 
Bell His early education was obtained 
at the Greenbrier Military Academ}^ 
Lewisburg, West Virginia He received 
his bachelor’s degree from Washington 
and Lee University, Lexington, Vir- 
ginia, and graduated from the Medical 
School of the University of Pennsyl- 
vania, in 1922 He served in several 
hospitals in Philadelphia during the 
next several years and later became 
Chief Resident at the Episcopal Hos- 
pital in Philadelphia In 1925, tuber- 
culosis developed and he came to De- 
vitt’s Camp at Allenwood, Pennsyl- 
vania After a period of rest and re- 
cuperation, Doctor Bell was appointed 
an Associate Physiaan on the Staff of 
Devitt’s Camp 

Doctor Bell was an ideal physiaan, 
having not only a marvelous insight 
and understanding of medicine, but also 
of the minds and hearts of his patients 
and people generally He possessed 
the rare faculty of immediately creat- 
ing a feeling of confidence and security 
111 the minds of his patients, and in 
their personal problems of life was a 
S3’’mpathetic and helpful counsellor 
He possessed rare qualities of friend- 
ship and it vas said of him that he 
never gave up a friend His brilliant 


personality, cheerfulness, and lovable 
qualities endeared him to his associ- 
ates on the Staff and to hundreds of 
patients and friends His philosophy 
was that no situation in life was im- 
possible, and his ability to create a 
rational outlook on life in the minds 
of his patients suffering with tubercu- 
losis was one of his most marvelous 
accomplishments Although Doctor 
Bell’s life was comparatively short, it 
IS certain that he accomplished m a 
few years what it ofttimes takes other 
men a lifetime 

Dr Bell was a member of the Amer- 
ican Medical Association, of the Na- 
tional Tuberculosis Association, and 
an Associate in the American College 
of Physicians 

(Furnished by William Devitt, 
il D , F A C P , Allenwood, Pennsyl- 
vania ) 

DR CHARLES JOSEPH 
DURAND 

Dr Charles Joseph Durand (Fel- 
low), Colfax California died, sudden- 
ly, July 6, 1932, folloiMiig an opera- 
tion for hernia, aged forti-fiie 3 car« 

Dr Durand iias born in Coaticook, 
Province of Quebec His preliminari 
education nas obtained at St Hia- 
C 3 nthe’s Seminari St HiacMithc. 
Quebec He graduated from the Med- 
ical Department of La\al Ln.\er<;it\. 
Quebec, m 1911 Shorlh after gradu- 
ation he mo\ed to California hec.ui'c 
of tuberculosis For eighteen \cirs lit 
Mas associated with the Colfax ‘•chool 
for the Tuherciilou"; at Colfax Cali- 
fornia, ha\ing ecned as A<-si«nnt 
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Medical Director for the past fifteen 
years 

Dr Durand was a Past President of 
the Placer County Medical Society, 
Past President of the California 
Northern District Medical Society, a 
member of the California Academy of 
Medicine, a member of the California 
Medical Association, a Fellow of the 
American Medical Association and a 
member of the National Tuberculosis 
Association 


At the time of his death he was 
Medical Health Officer for Colfax, 
Examining Physician for many years 
for the Placer Union High School at 
Auburn, California, and Associate 
Secretary-Treasurer of the Placer 
County Medical Society He had been 
a Fellow of the American College of 
Physicians since 1931 

(Furnished by Robert A Peers, 
MD, CM, FACP, Colfax, Cali- 
fornia ) 


The November Issue of the Annals of 
Internal Medicine 

Fungus Infections of the Central Nervous System Walter FrEEMAN 

Errors in the Diagnosis of Jaundice Observations Based on 533 Cases Verified by Opera- 
tion or Necropsy George B Eusterman 

Early and Late Effects on Peptic Ulcer of Parenteral Injections of a Non-specific Protein 
Also Conclusions Drawn from Experimental Work on the Modus Operandi of the 
Therapeutic Agent and the Etiology of the Lesion Helped by It Lay Martin 

The Clinical Diagnosis of Pulmonary Arteriosclerosis Henry L Ulrich 

A Summary of Recent Studies on Equine Encephalomyelitis K F MEyER 

Sensitization to Fungi Grafton Tyler Brown 

Ten Years at the Lymanliurst School for Tuberculous Children J. Arthur MyErs 

Friction Rub over the Liver in a Case of Subacute Bacterial Endocarditis Milosh Kasich 
The Migraine Syndrome Oliver T Osborne 

The Trend in Cerebral Localization Lewellys F Barker 



Fungus Infections of the Central Nervous System 

By Wawcr FmcMAK, MD.PhD.FACP, VVashmglo,,, D C 


I NVASION of the central nervous 
system by the higher fungi is a 
comparatively rare condition, but a 
number of such cases have been re- 
ported during the past few years, es- 
pecially in America, and it is my priv- 
ilege to present the results of a com- 
parative study of some twenty-five 
cases I take the immediate opportuni- 
ty of thanking those who have contrib- 
uted to my collection of pathologic ma- 
terial 

The first cases adequatelj^ studied 
were reported in Germany by von 
Hansemann and by Turk in 1905 and 
1907, although the condition probably 
was recognized by Zenker in 1861 
Curtis, in 1895 and 1896, reported 
from the Institut Pasteur the case of a 
young man who developed myxomatous 
tumors in the groin and lumbar region 
due to yeast infection and who later 
succumbed with meningitic symptoms, 
but necropsy was not performed, so 
that some doubt must be entertained 
concerning the invasion of the central 
nervous system by the fungi The cases 
of von Hansemann and of Turk, how- 
ever, shortly followed by that of Benda, 
established infection of the central ner- 


vous system by fungi upon a firm basis 
Only in Turk’s case was the diagnosis 
made dunng life, although the yeast 
cells were undoubtedly seen in the sedi- 
ment of the spinal fluid of all three 
cases In Benda’s case they were not 
taken seriously, and in that of von 
Hansemann the patient was so far ad- 
vanced in pulmonary tuberculosis that 
the diagnosis of tuberculous meningi- 
tis was made Cultures were obtained 
in tlie cases of Turk and Benda Turk 
gives an amusing account of his aston- 
ishment upon finding yeasts m the 
spinal fluid 

Da jetzt jede Verunreinigung vollkommcn 
ausgeschlossen war, inusste ich zu der t)bcr- 
zeugung kommen, dass fafsachlich Hcfc m 
Ruckenmarkskanale der Krankcn vorliaiidcn 
sei , und dass sie dann einc Bcdeutung fur die 
Pathogenese der Erkrankung habe, crschien 
tnir eigentlich sclbstverstandlich Icli bat 
damats sogleich auch den Pathologen unscrcs 
Spitales, Professor Kretz, sich einen *'\cr- 
ruckten” mikroskopischen Befund, von dessen 
Herkunft ich ihm gar nicbts Acrriet, anzusc- 
Iien Kretz mcintc zunachst, ich i\o}lc ihn 
"aufsitzen” lassen und habe ihm cinen dn- 
bctischen Harn nut Hcfcanstcdhing cinge- 
stellt Als irh ihin dann ^on der \bstainniung 
dcs Praparates Mittcihing nnehte, stnunite 
cr meiner Auffassiing, dass cine Hefciin a^ion 
der Mcningen \orhegen mussc, \olkornmcn 
bci* 


Presented before the First International *No\\ tJiat conlaniimtion ut; fulU rulcrl 
Neurological Congress, Berne, Switzerland out. I had to conclude that actual ^ca'•t^ 
September 3, 1931 From St Elizabeth’s were present in the patient s spmal fluid 

Hospital, Washington, D C Recened for and that the\ were of pathocci'c 'im.ifi- 

pubhcation, December I*!, 1931 cance in the ili^ca're seemed aMnimtic I 
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In all these cases the involvement of 
the central nervous system was out- 
standing and few or no other lesions 
referable to fungi were found m other 
parts of the body Shortly after these 
reports m the German literature, how- 
ever, there occurred m Chicago a re- 
markable series of generalized infec- 
tions by a different type of yeast-like 
organism, LeCount being the first to 
describe m detail the lesions m the cen- 
tral nervous system Infection of the 
skin by Blastomyces ( Oidtomyccs) had 
long been recognized However, in a 
number of foreign laborers who lived 
m a mouldy cellar, the superficial le- 
sions were followed by spread of the 
infection through the body, involving 
ihe lungs, bones and internal organs, 
and sometimes the brain The skin, 
however, was always involved and us- 
ually piescnted the primary lesion 
Wade and Bell collected the cases m a 
comprehensn e rcpoi t 
The piommeiice accorded this type of 
infection led to confusion, and blas- 
tomycosis was only later separated into 
Its different entities comprising toru- 
losis, saccharom3'Cosis and oidiomy- 
cosis, chiefly by Stoddard and Cutler 
Xearl) at the same period, 1909, Evans 
dc^vcribcd imolvement of the ncivous 
s\stem by another of the higher fungi, 
Coccuhoxdcs immttis, the organism be- 
ing quite different from those pre- 
^iously de'^cribcd, although the histo- 

th'.n Prok'><;or Kretz, the patbolngist 

of our ho'-pital to c\.uninc a “cr.i7v” micro- 
'ropic fiiultn", witlioiit Rjung liun its source 
tlu ivHt I \\<is ' kulfluiK" luni and 

V IS ’mv ii't' ii.iu a clnbt-tic urmc inoculated 

V ,*h ’I '.'is lUil uhtn I told him of the 
< 'JAUi <>’ th’ p-tjn— itjoo he acried tnlircl> 

.iij « , th n r.V't he a jeasi nn i‘.'on 

J T *51 


pathology was m many respects similar 
More recently, two other fungi have 
been reported as invading the central 
nervous system, namely Eiidomyces 
capsiilatus and a sporothrix I have 
studied material from 19 cases of toru- 
losis, and one each of coccidioidal gran- 
uloma, oidiomycosis, endomycosis, spo- 
lotrichosis, and aspergillosis 

ChiNiCAh Features 

The symptomatology of fungus in- 
fection of the nervous system vanes 
to some extent, depending upon the 
manner of involvement In some cases 
the general symptoms of headache, 
vomiting and stupor betray the geneial 
involvement of the meninges and intra- 
cranial hypei tension, while in others 
the focal symptoms aie predominant 
In those cases in which the invasion of 
the nervous system is secondaiy to in- 
volvement elsewhere, there is usually 
a focus to be found in the skin, bones 
or respiratory tiact, but in practically 
all cases in which the nervous system is 
involved, the predominant clinical fea- 
tures are those connected with the 
nervous system. 

There is usually some record of dis- 
turbance m health before the onset of 
the cerebral symptoms Certain pa- 
tients are, as Turk puts it, “zumcist 
krankhch," suffering from respiratory 
or digestive symptoms, although indi- 
cations of cerebral disordei are less 
common, and mental symptoms arc 
rare Cutaneous lesions arc infrequent 
in torulosis but arc common in coccid- 
ioidal granuloma and csjiecially lu 
oidiomjxosis The disease sometimes 
‘^cis m violenth' with se\crc headache, 
\omUing and \crtigo but more often 
iiisidionsl} with pam o\cr the smiises 
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or behind the eyes, intermittent at first 
but later becoming continuous Stiff- 
ness of the neck and neuralgic pains in 
the limbs and back are commonly men- 
tioned Staggering and ataxia are seen, 
with disturbances of sleep, and in some 
cases faults of memory and irritability 
that may lead to a clinical diagnosis of 
organic dementia Vomiting occurs in 


of four in torulosis Anoiexia and 
vomiting produce an emaciation and 
debility that may reach an extreme de- 
gree The circulation and respiration 
are affected only in the latest stages 
Moreover the laboratory findings are 
not characteristic if one excepts the 
spinal fluid examination Leucocytosis 
IS mild in most cases , eosinophilia ab- 








Fig 1 Oidiomycosis Intermediate power view of the lesion in Caspars case showing 
abscesses and giant cells, with a high power view of the organisms 


many cases, without disturbances of 
the bowels Failing vision is usually a 
late phenomenon, diplopia is fairly 
common, though deafness is less fre- 
quent Hemiplegia is rare m torulosis 
but IS found especially in oidiomycosis 
Paraplegia was reported in one or two 
cases of torulosis but is apparentl} 
more common in coccidioidal granu- 
loma 

The general symptoms of acute in- 
fectious disease are commonly absent 
Feier occurs in cases of generalized 
oidiomycosis, but only in one case out 


sent, the urine lemains normal, and 
the stools and sputum seldom gi\e any 
hints concerning the nature of the ill- 
ness The pressure of the spinal fluid 
IS often increased, and the cell count 
may be numbered in hundreds On the 
other hand, the pressure may be normal 
and the cells little increased In a few 
instances tliere is a complete block 
Among these cells, ^ cast-like bodies arc 
apt to be found, sometimes m large 
numbers If the organisms arc recog- 
nized b\ the alert pathologi'^t the diag- 
nosis IS immcdiatch made Too often, 
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however, it would seem that the cells 
are examined under low power or after 
drying and staining, and are not recog- 
nized as fungi The body cells in the 
fluid are mostly lymphocytes, although 
an admixture of polymorphonuclear 
leucocytes to 30 per cent may be found 
Cultures are usually positive Serologic 
investigations have revealed no aggluti- 
nation, precipitation or complement fix- 
ation in either human or animal infec- 
tions Chemical studies are negative 
Animal inoculation may reproduce the 
cerebral disease 

A number of patients have been sub- 
jected to operation upon the suspicion 
that a tumor might be present In cer- 
tain instances the surgeon has recog- 
nized the granulomatous character of 
the process at operation, or the patholo- 
gist has reported the finding of the 
characteristic lesions or organisms in 
the biopsy specimen The later course 
of the disease is almost progressively 
downward, death resulting m from two 
to six months This may be delayed in 
some instances by repeated lumbar 
punctures, and only one instance of 
sudden death following puncture is re- 
ported Piovided no intercurrent in- 
fection supervenes, the patient usually 
sinks into coma and dies of respiratory 
failure 

I he clinical picture, then, is usually 
one of chronic meningitis or cerebral 
tumor, occasionally suggesting organic 
dementia of senile or luetic type, but at 
other times dominated by focal sjmp- 
tom<; ami signs 

Matu varieties of treatment haie 
I)cen attempted, but the mortalitj m 
tortdo'^ic and m coccidioidal granuloma 
Ins been 100 per cent One ca^e of 
o.c]!<;’n}cos;ts With meningeal signs re- 


covered, and Klarfeld has reported the 
finding of healed lesions in the experi- 
mental cerebral disease Iodides and 
lumbar puncture have probably kept 
patients alive for a period The extraor- 
dinary resistance of Torula to aniline 
dyes makes their use impracticable. 

Pathology 

Torula produces a great diversity of 
pathologic lesions in the central ner- 
vous system, while the lesions produced 
by other varieties of organisms are 
more or less uniform from case to case 
It would appear from comparative my- 
cologic studies now being carried on by 
Weidman that there are several species 
of torulae that may invade the nervous 
system, whereas the causative organ- 
isms concerned in the other cases, such 
as oidiomycosis and coccidioidal granu- 
loma, show less variation 

Tonila Three special types of le- 
sions occur in Torula infection, men- 
ingeal, perivascular and embolic In 
nearly half the cases the meninges 
alone are invaded, although in most 
cases a few of the organisms will be 
found in the perivascular spaces close 
to the surface The meningitis in such 
cases IS iisualty nodular and may be 
mistaken grossly for tuberculous infec- 
tion The nodules are described as pale, 
grayish and translucent, adherent in 
some cases but easily lifted off in most 
Histologically there is a pronounted 
reaction on the part of the meninges 
Milh localized fibrosis, endothelial hj- 
perplasia and giant cell formation, oc- 
casional!} associated with caseation 
Organisms are found in considerable 
abundance, particularly if a siKcr im- 
pregnation IS used There may or may 
not be adhesion to the underlying cor- 
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tex In the cerebellum, however, there 
IS often a granulomatous meningitis 
that causes marked adhesion of the 
neighboring leaflets Inflammatory 
manifestations ui the meninges are 
faiily marked, with numbers of l)^- 
phocytes and occasional plasma cells, 
but polymorphonuclear leucocytes are 
never found 

In the other half of the cases there 
are striking intracerebral lesions Most 
of these would appear to be embolic 
since they are found in the gray matter 
of the basal ganglia and m the sub- 
ependymal structures of the midbrain 
as well as in the cortex All would ap- 
pear to originate about the small ves- 
sels Intravascular organisms are sel- 
dom found and no occluding clumps 
The lesion begins with widening of the 
perivascular space and multiplication of 
the endothelial cells The limiting wall 
of fibrous tissue is first stretched and 
then broken, bringing the organisms 


into direct contact with the cerebral 
parenchyma The reaction to tins in- 
sult varies from case to case In some 
there is tremendous hyperplasia of the 
endothelial elements with the formation 
of granulomas containing giant cells 
and lymphocytes but no leucocj'tes The 
boundaries are usually sharp, but no 
wall of connective tissue separates the 
mass from the surrounding parenchy- 
ma In others the lesions become cystic, 
being ballooned out into more or less 
rounded structures filled with gelati- 
nous material that does not flow out 
when the cyst is cut across Moreover, 
the cysts are usually multilocular, and 
when well developed give to the cortex 
the appearance of soap-suds There is 
extraordinarily little reaction about the 
walls of the cysts in sucli cases, merely 
a few endothelial cells swollen to huge 
proportions by their enclosed organ- 
isms, and a feeble reaction on the part 
of the fibrous tissue of the vascular 
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wall Small vessels with a delicate re- 
ticulum of fibrous tissue may be found 
in the middle of these cysts The in- 
terior IS filled with organisms and fluid 
in variable proportions but never with 
necrotic debris Sometimes these are 
true yeast tumors, while at other times 
there seems to have been blocking of 
the fluid pathways along the vessel with 
the accumulation of large quantities of 
fluid and relatively few organisms The 
trabeculae are made up principally of 
compressed cerebral parenchyma, and 
nerve fibres can be demonstrated, as 
well as a few glia fibrils, but usually no 
connective tissue In the immediate 
vicinity of the cysts may be seen com- 
pressed nerve cells, considerably dis- 
toited, but retaining their staining qual- 
ities to a remarkable extent The cysts 
are evidently formed by the growth of 
the organisms with resulting compres- 
sion of the neighboring parenchyma, a 
fact that was recognized originally by 
von Hansemann 

The reaction on the part of the neu- 
roglia IS usually slight or ml, but in one 
case in which widespread invasion of 
the tissue had taken place, astrocytes 
were beautifully demonstrated by Dr 
Cone, and ^\ ere present in some profu- 
sion (Figure 6 ) In this same case 
there was rathei marked increase in 
the number of lod cells in the cortex 
In most cases, however, there is sur- 
pnsinglv little general reaction to the 
in\asion Fat and iron are practically 
absent 

Ihc embolic lesions in the depths of 
the brain may reach rather large pro- 
portions and arc sometimes abundant 
These present much the «same picture as 
<lo the superficial lesions, but the tra- 
bcrulac ire apt to be much larger and 


often contain numerous connective tis- 
sue fibres Moreover there is apt to be 
slightly more lymphocytic reaction in 
the vicinity Caseation is not encoun- 
tered, and there is compression rather 
than destruction of the neural paren- 
chyma These masses often bulge into 
the ventricular lumen, and sometimes 
lupture with scattering of the contained 
organisms 

In a few locations m most of the 
cases studied there would appear to be 
invasion of the perivascular space from 
the exterior although the possibility 
must be admitted that all the intracere- 
bral lesions originated as embolic foci 
In one case with very rapid course and 
sudden termination, large flask-shaped 
cysts were found communicating with 
the subarachnoid space by small open- 
ings and it would seem that the organ- 
isms had gained entrance to the cortex 
by way of the perivascular ostia and by 
their growing mass produced the large 
cavities Moreover, m the brainstem 
and about the hippocampal region there 
were found m many cases small areas 
of perivascular invasion directly be- 
neath the pia, communicating by small 
openings with the subarachnoid space 
Since there were no embolic lesions in 
the cerebral cortex, it would seem that 
there had been invasion of the peri- 
vascular space from without 

Invasion of the neive roots is rather 
ficquent, and the gasserian ganglia 
ha\e shown lesions in some instances 
Only once or twice has invasion of the 
spinal cord been demonstrated 

riic other organs of the body arc 
aflected in more than half the cases 
Lesions of the lungs preponderate 
Sometimes the foci m the lungs call 
attention to the pre\ lously unrccog* 
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nized cerebral invasion, while at other 
times the existence of well defined ul- 
cerative tuberculosis conceals the le- 
sions of torulosis Acute miliary toru- 
losis of the lungs has been reported 
The lymph nodes are invaded in some 
cases, giving the picture of a typical 
Hodgkin’s disease Ulcerative lesions 
of the intestine with nodules on the 
peritoneum have been found in certain 
cases, the organisms being demonstra- 
ted in them In a few cases there has 
been generalized infection with foci in 
the bone marrow, spleen, adrenals, liver 
and elsewhere, and a positive blood cul- 
ture during life Exudates in the phar- 
ynx have occurred a few times, and in 
one case a true ulcerative lesion of the 
skin occurred, torulae being demon- 
strated by smear 

On the basis of morphology, the or- 
ganisms concerned have been grouped 


in three types, with fairly good clinical 
and pathological correlations The or- 
ganism IS rounded to oval, sometimes 
convexo-concave, having a mucinous 
capsule and one or more fatty dots in 
the interior It reproduces in the tis- 
sues by budding The size vanes from 
2 microns to 40 The smallest organ- 
ism has been separated as a special type 
since It occurred in a case with rapidly 
fatal termination and had provoked 
large flask-shaped perivascular cysts 
with practically no reaction The larg- 
est organism has been found in a num- 
ber of cases in which the disease was 
limited to the meninges and in which 
the reaction of the mesoblastic elements 
was the greatest The intermediate or- 
ganism, ranging from 5 to 10 microns 
in diameter, is particularly liable to 
form intracortical cysts and granulo- 
mas as well as to invade the other or- 



Fig 3 Coccidioidal granuloma, Intermediate magnification Mio«mg tlic tjpc of tissue 
in the granuloma The giant cells contain organisms 
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gans of the body Cultural studies are 
useful in differentiating Torula from 
other genera but have not yet differen- 
tiated the various species of Torula 
Oidiomyces The effect of invasion 
of the central nervous system by Otdt- 
omyces (Blastomyces) is usually quite 
different from that produced by Torula 
Only in one or two instances has gen- 
eralized meningitis resulted, while the 
meningeal invasion is always present in 
torulosis Instead, there are formed 
lesions considerably resembling tuber- 
cles or gummas, usually multiple and 
sometimes of large size LeCount re- 
ported a mass half as large as the cere- 
bellar hemisphere, and m Caspar’s case 
a large tumor-like lesion was situated 
over the surface of the cortex 

Infection of the brain by Otdiomyces 
IS apparently always secondary to in- 
fection of the skin or lungs, although 
the primary focus may be hidden This 
IS 111 contrast to the condition prevail- 
ing m torulosis, where the cerebral in- 
fection IS appaiently primary m most 
instances The reports of primary blas- 
tomycotic or oidiomycetic meningitis 
m the literature are probably to be in- 
terpreted as torulosis The Chicago 
cases were all associated with foci m 
the skin, bones and lungs The typical 
histor} of such a case was the develop- 
ment of a primary cold abscess of the 
skin with progressi\e suppuration and 
ulceration, later the development of 
other cutaneous and subcutaneous nod- 
ules and ])ainful swellings m Aarious 
parts J be invasion of the bones ga\c 
ri'-c to l(»cali 7 ed destruction, sometimes 
with p itliological fracture, and the ni- 
\o!\enuiu of the lung*', to a picture of 
cnrruuc tulu rculosis Cerebral s\inp- 
to.n*- wort .ipj).ir< ntl\ not nb-.cr%td, al- 


though in one or two cases, headache 
and vomiting gave rise to the suspicion 
of meningitis The spinal fluid yielded 
no specific information In Caspar’s 
case a lesion of the brain was found at 
operation but necropsy was not per- 
formed There were no cutaneous le- 
sions 

Diffuse oidiomycetic meningitis oc- 
curred m one of the Chicago cases, but 
m the others there were multiple nod- 
ules resembling tubercles and situated 
m various locations In the case re- 
ported by Caspar there was a large 
grayish mass adherent to the dura and 
to the underlying convolutions This 
was removed surgically but the patient 
died several weeks later In contrast to 
tuberculosis, a blastomycotic tubercle 
IS very firm and rubbery, and has a 
trabeculated appearance on section with 
small areas of necrosis 

Microscopically, the essential lesion 
IS a miliary abscess that tends to heal 
wnth the production of large amounts 
of fibrous tissue and a central zone of 
necrosis This process is repeated ovei 
and over again, and m the central por- 
tions the fibrous tissue breaks dow'ii 
into caseous material with more oi less 
obliteration of outline Ciant cells are 
fairly abundant, belonging to the for- 
eign-body type, and they contain or- 
ganisms Organisms are found also m 
the miliary abscesses and embedded m 
the fibrous connective tissue Infiltra- 
tion by 1 } mphocj'tes and plasma cells is 
quite marked and endothelial cells are 
abundant In the older fibrous and ne- 
crotic portions of the mass, leucoettes 
arc no longer found, but the> aic abun- 
dant at the margins 'I'hcre is a tcndcii- 
c\ toward building up and breaking 
down of a limiting wall against tin in- 
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vasion process When tlie Jesion is cutaneous Jesions were followed by a 
meningeal there is direct involvement basilar meningitis that provoked hydro- 
of the cortex, a condition that occurs cephalus In the two cases reported by 
but seldom in Toi iiJa infection Rand there were focal lesions compres- 

The organism is rounded, measures sing the spinal cord, one appearing as a 
from 5 to 10 microns, has little or no dull red firm mass of extradural tissue 
capsule, and reproduces in the tissues resembling sarcoma, and the other a 
budding It responds best to silver grayish sheath investing the upper part 
impregnations but can also be brought of the spinal cord and lower medulla 
out by aniline dyes In ordinary prepa- In the first case the lesion was success- 
rations it IS unstained but highly re- tully removed, the patient recovered 
fractile and often appears to have a from the paraplegia and ivas well some 
double contour, probabl}^ indicating a eight months later The second patient 
narrow capsule died without operation Both had evi- 

Coccidiotdes Coccidioidal granulo- dences of spinal subarachnoid block, 
ma bears a considerable resemblance to and were suspected of having tumors 
oidiomycosis in that the primary lesion The pathologic process is a well-knit 
IS usually cutaneous although certain granuloma with abundant fibrous tis- 
instances are on record where the men- sue and a tendency to the formation of 
ingeal invasion appeared to be primary nests of infiltrating cells Most of these 
The lungs, hones and internal organs are lymphocytes and fibroblasts, but 
often suffer The invasion appears endothelial cells, plasma cells and leu- 
most often to follow involvement of cocytes are occasionally found Giant 
the vertebrae In Ryfkogel's case the cells are numerous, large m size, with 



Fig 4 Coccidioidal granuloma. High magnification ^liouinc the proc.« of <5)oni 
lation in the organism, Perdraii, x 650 
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many nuclei, rather irregular after the 
manner of foreign body giant cells 
Necrosis is very slight The most char- 
acteristic feature of the process is the 
presence of the offending organisms m 
moderate numbers These are unmis- 
takable even in ordinary preparations 
They range from 10 to 100 microns in 
diameter, the larger ones showing spor- 
ulation, so that one membrane may con- 
tain from ten to fifty new organisms 
Budding IS not seen Some of them 
have a double contour, but no mucinous 
envelope The smaller ones are often 
found in endothelial cells and particu- 
larly in giant cells The process in 
Rand’s second case, which I have been 
privileged to examine, surrounded and 
compressed the nerve roots but did not 
penetrate the limiting membrane or m- 
vohe the neural parenchyma There 
was, however, abundant evidence of 
venous stasis in the cord, with a little 
peiivascular infiltration probably due 
to degeneration 

Endomyccs Only one case of this 
condition has been reported, but I have 
seen the sections thiough the courtesy 
of Dr F B Mallory This occurred in 
a fuiner and lasted nearly six months 
It began with granulomatous masses m 
llie neck and thigh, headache and dis- 
orientation, and was complicated by 
pulmonary tuberculosis, a positne 

asserinann reaction and 5 per cent 
eosinophiha The picture of chionic 
meningitis persisted throughout At 
necropsy there were found firm flesh- 
colored nodules uidelj distributed in 
the cerebral meninees None were 
lounii m the interioi of the brain 

Histologically, the lesions were cir- 
ci'n.Ncrilitd hut not encapsulated, and 
onnsi-ttd of \er\ nlUilar fibrous tissue 


permeated with endothehal cells and 
foreign body giant cells. Lymphocytes 
and plasma cells were less abundant 
Certain areas were necrotic and infil- 
trated with leucocytes The organisms 
were found m the endothehal and giant 
cells They were very small, averaging 
1 6 microns in diameter, although larg- 
er forms were sometimes found They 
possessed a small unstained capsule 
and one to three nucleoids per cell, and 
they reproduced m the tissue by bud- 
ding The mycologic characters of the 
organism placed it m a new species It 
proved pathogenic for animals The 
masses in the neck and thigh were of 
the same causation 

Saccharomyces It is uncertain 
whether a case of meningeal saccharo- 
mycosis has been reported The case of 
Curtis was not followed by necropsy, 
and the organism in Turk’s case was 
probably a torula Badham reported 
from Australia a case in which the or- 
ganism resembled the one described 
by Curtis, but the pathologic report is 
too sketchy to be of value, merely in- 
dicating that a granulomatous type of 
meningitis was present 

Spoiothnx The only case of sporo- 
thrix meningitis is that reported by 
Hyslop ct al , although Dominguez de- 
scribed a case of extradural abscess 
complicating sporothrix infection of 
the middle ear The condition was rec- 
ognized b}^ finding the spores and my- 
celia in the spinal fluid, but cultures 
and animal inoculations were negative 
The illness lasted six months with ex- 
acerbations and remissions, tetanoid at- 
tacks, inicroptic hallucinations and un- 
cinate fits No infection of the skin or 
mucous membranes was discoicrcd 
eicn at nccropsj and the internal or- 
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Fig S Sporotrichosis Low power view of the spinal cord in the case of Hj slop c/ aJ , 
showing the moderate meningeal infiltration and fibrosis without necrosis or giant cell 
formation 



Fig 6 Torulosis Intermediate power mcw of one of the locil cmliohc IiMo.i-j of 
the cerebral cortex showing the In pertrophied astroc\tcs Prcpanlioii oi Ur illrm 
Cone of i^Iontreal 
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gans showed no involvement The base 
of the brain showed a marked accumu- 
lation of cloudy fluid, and between the 
cerebellar hemisphere was a gelatinous 
mass, with marked thickening of the 
arachnoid A similar condition was ob- 
served along the course of the left 
optic nerve The condition was limited 
to the membranes There was some in- 
crease in fibrous tissue with marked in- 
filtration by lymphocytes, plasma cells 
and endothelial cells This was particu- 
larly pronounced over the cerebellum, 
the temporal lobe, and the upper end of 
the spinal cord Organisms were very 
difficult to find in the sections and silver 
impregnation did not demonstrate 
them There was, however, a marked 
discrepancy between the degree of fi- 
brosis observed in the ordinary prepa- 
rations and that seen by the Perdrau 
method, so that the fibrillar material 
observed in the former may have con- 
tained some closely packed mycelia 
■Aspcrgtlhis Infection of the eye or 
car by aspergillus is no great rarity, 
but very few cases of cerebral involve- 
ment ha^e been reported In the case 
reported recently by Egas Moniz and 
Loff. a white woman, aged 44, devel- 
oped iridocyclitis with some inflamma- 
tion of the vitreous, the cause of which 
was not determined After a period of 
three j ears in which pain in the eye was 
tile dominant symptom, blindness su- 
per\encd There was no headache, but 
the patient became confused and delir- 
ious The dcfiiiitvse onset was with 
slow!) progressi\e spastic hemiplegia 
that temiinaled in death within three 
w rcks There was only a terminal rise 
in ft\er mild anemia and no Icucocvto- 
si'- The. spinal fluid pressure was nor- 
unt. the altaimin modcrateh increased. 


the cell count 72 per emm Necropsy 
disclosed no lesions outside of the brain 
and eye The meninges were thin 
There was a destructive lesion sugges- 
tive of a granuloma m the left frontal 
lobe affecting the internal capsule and 
the head of the caudate nucleus The 
central portion showed marked necro- 
sis, about the periphery were miliary 
abscesses that tended to heal with the 
production of considerable amounts of 
fibrous tissue infiltrated with lympho- 
cytes, plasma cells and endothelial ele- 
ments Giant cells were numerous, 
large, and contained many fungi The 
fungi were filamentous, branching, 
rather tortuous and of deep brown 
color, easily recognized in unstained 
specimens Some of them lay free in 
the exudate of the small abscesses at 
the periphery Other cases have been 
reported, according to the authors, by 
Ponfick, Arce, Balado and Franke, 
Keller, and Orlow Lacking cultural 
studies, the identity of the fungus is 
not cei tain since it might have belonged 
to the genus Pemcilbum 

Summary 

Invasion of the central nervous sys- 
tem by the higher fungi is character- 
ized clinically by symptoms of chronic 
meningeal inflammation, sometimes 
associated wulh focal signs Recogniz- 
able lesions of similar nature are often 
absent from other parts of the bod), 
but the finding of the parasites in the 
spinal fluid establishes the diagnosis. 
From the pathologic standpoint the le- 
sions arc charactcri/ed by the forma- 
tion of graniilomata in the meninges 
and b) \aried lesions in the brain and 
corrl Oidtomyccv, Aspergillus, and 
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Coccidiotdes provoke miliary abscess 
formation with tendency to heal, while 
Torula incites very little reaction and 


sometimes builds yeast tumors and 
cysts The common portal of entry is 
probably the respiratory tract 
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Errors in the Diagnosis of Diseases Associated 

with Jaundice 

Observations Based on 533 Cases Verified by Operation or Necropsy 

By Guorgu B Eusterman, M.D , F A C P , Rochester, Minnesota 


I N tins article I have, except occa- 
sionally, purposely excluded from 
consideration cases of icterus neo- 
natorum, or congenital defects of the 
biliary tract, cases of jaundice the re- 
sult of obvious hepatotoxins such as 
arsphenamine, chloroform and arsenic, 
or of industrial poisons, and cases of 
septic poisoning, infectious disease, car- 
diovascular disease, syphilis, decom- 
pensated portal cirrhosis, epidemic 
(catarrhal) jaundice, obvious primary 
hypertrophic biliary cirrhosis (Hanot), 
pancreatic cysts, carotmemia and ad- 
vanced metastatic carcinoma of the 
luer The material selected represents 
a fairly consecutive series of cases 
which are, to a large extent, repiesen- 
tali\c of the type in which surgical 
measures for the relief of the jaundice 
verc actually carried out or contem- 
plated 

As in pre\ lous contributions, the fol- 
low mg factors essential to a diagnosis 
were stressed (1) The presence or ab- 
sence of pain and its character , (2) in- 
formation as to the patenej of the bile 
pa'^sages, especially as shown by a 
''tud\ of the duodenal content, and of 

Kcad {)<,forc the American Colleprc of Ph>- 
*icnr>.. Pin Franci«eo Califomh, April S, 
1*^-2 rrt>m the Divimom of '.ttihcme. The 
Mr'o Ch uc, Mm’'C'‘ 0 ;a 


the feces , (3) the van den Bergh re- 
action in the blood serum, and (4) the 
determinations of level and variability 
of the curve of serum pigment To 
these may be added the evidence oc- 
casionally gained by the cholecysto- 
gram, especially m cases of low-grade 
jaundice not of too long duration, by 
“scout” films of the gallbladder and 
bile ducts, and by study of the bacterial 
and especially the microscopic elements 
of bile from the gallbladder and extra- 
hepatic bile ducts 

McNee’s simple and practicable clas- 
sification of jaundice, comprising four 
groups, obstructive, toxic, infectious 
and hemolytic, deserves attention 
Rich, who has contributed to knowd- 
edge of the pathogenesis of the various 
forms of jaundice, is critical of Mc- 
Nce’s classification He points out that 
although the first and last divisions of 
this classification are based on patho- 
genesis, the second division is based on 
etiology Although acknowledging the 
propriety of Rich’s criticism, I ques- 
tion wdiether he has markedly lessened 
our diagnostic handicaps by his classi- 
fication, for in the tw'o mam tjjxjs of 
jaundice which frequently give rise to 
difficulty in differential diagnosis, 
naineh, moderate to high-grade jaun- 
dice due to disease of the liver itself, 
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and the more or less painless obstruc- 
tive jaundice, his laboratory criteria 
are the same Moreover, he includes 
both types in one division, classified as 
regurgitant jaundice, yet the former 
IS nonsurgical and the latter invariably 
surgical, and frequently urgently so if 
irreparable inj'ury to the hepatic paren- 
chyma and vascular structures, and to 
the biliary tree and pancreas, or even a 
fatal issue, is to be avoided 

Jaundice is usually a dramatic clini- 
cal phenomenon, and although in many 
instances the causative factor is ob- 
vious, too often difficulties attending 
correct diagnosis are almost insur- 
mountable Increasing experience adds 
to a physician’s humility, for it makes 
him cognizant of the various possibili- 
ties which may give rise to this condi- 
tion 

Factors giving rise to difficulty in the 
expeditious appraisal of many cases of 
jaundice are as follows (1) The ab- 
sence of any trustworthy specific test 
consistently to distinguish between 
hepatic and obstructive jaundice (the 
need for such a test is frequently mani- 
fest when the obstruction is incomplete 
and has developed without painful ac- 
companiment) , (2) the association of 
several lesions, in the biliary tract of 
the same subject, one of which may 
give rise to jaundice pa' se, such 
as stones or calcareous material , or 
marked biliary cirrhosis, incident to a 
traumatic stricture of the common bile 
duct, multiple pigment stones in the 
gallbladder or common bile duct of the 
patient with hemolytic icterus, or the 
occasional association of stone in the 
common bile duct with carcinoma of 
the head of the pancreas, (3) patho- 
logic conditions with which it is un- 


usual to associate jaundice, and which 
on occasion may be severe and of 
long duration, such as calculous 
cholecystitis, the calculi being con- 
fined to the gallbladder, and (4) 
conditions difficult to recognize clini- 
cally and which may produce mechan- 
ical jaundice, such as chronic pancrea- 
titis, obliterative cholangeitis, benign 
and malignant tumors of the common 
bile duct, and especially inflammatory 
or suppurative lesions of the pancreas 

Stone in the Common Bile Duct 

Stone in the common bile duct has 
been the commonest cause of jaundice 
in my experience and was encountered 
m 147 of 533 cases In most cases the 
stones were multiple, occasionally 
there were stones in the hepatic ducts 
Not infrequently the surgeon noted a 
single stone confined to the common 
bile duct or ampulla, or e\en multiple 
stones in both Cholecystic disease is 
from three to four times as common 
among women as among men When 
the disease does occur in man he is five 
years older on an average than a 
woman with the same condition Con- 
versely, primary carcinoma of the pan- 
creas or ducts is more common among 
men In this group of cases of stone 
in the common duct the sex incidence 
was about equal, the number was too 
small for statistical purposes One- 
fourth of these patients had submitted 
to a preMOUS operation, usual!} drain- 
age or renioial of the gallbladder In 
cases in ivliich drainage was done a 
complete external biliar} fistula was 
frequently present This is invanabl) 
indicate e of obstruction of the com- 
mon bile duct, as shown b} Balfour 
and Ross 
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In 85 per cent of the entire group a 
correct primary diagnosis was made of 
the condition, and an alternative diag- 
nosis m an additional 9 per cent, or in 
a total of 94 per cent The chief cause 
for making an incorrect primary diag- 
nosis (9 per cent) was probably due to 
the fact that the icterus was mild and 
transient, or both Jordan and Weir 
have shown that almost 6 per cent of 
the patients with stone in the common 
bile duct may have no pain at any time, 
and 13 per cent may never be jaun- 
diced This incidence might have been 
even higher if a larger series of cases 
had been studied The combination of 
severe recurring colic, characteristic in 
most cases, followed by definite icterus, 
frequently clinical and laboratory evi- 
dence of suppurative cholangeitis, plus 
an average moderately elevated and 
fluctuating level of serum bilirubin ex- 
plained by the fact that m 91 per cent 
of such cases the common bile duct is 
partially patent, is the outstanding clin- 
ical manifestation, and is striking 
enough to account for the high degree 
of diagnostic accuracy reported in this 
series The average value for serum 
bihrubin was 9 1 mg for each 100 c c 
of blood In a similar group studied by 
^Vclr, more than 70 per cent of the pa- 
tients had \alues of serum bilirubin of 
less than 10 mg In a sur\ey of 1,608 
surgically verified cases of choledoch- 
olithiasis Judd and Marshall observed 
that It a history is painstakingly ob- 
tained and the patient kept in hospital 
for a period of observation, surpnsing- 
1} feu crrois in diagnosis will he made 
Hockus and his associates claimed that 
{>tr cent of thc>t ca«es CNhihit 
t \ nlencc of calculus due to tin. presence 
of cholc'-tenn cr\staN and calcium bili- 


rubinate pigment in the bile obtained on 
duodenal drainage. Undoubtedly this 
diagnostic procedure should be more 
often resorted to m doubtful cases 

Cholecystitis With Stones 

In a series of eighty-five patients 
with gallstones, who were jaundiced at 
the time they came under observation, 
the average serum bilirubin content of 
the blood was 7 mg for each 100 cc 
In 67 per cent a correct primary diag- 
nosis was made, whereas m 30 per cent 
of the remainder the jaundice was at- 
tributed to stones in the common bile 
duct From a clinical standpoint this is 
one of the most interesting groups and 
seems to be proof of the observations 
made repeatedly for years by patholo- 
gists and surgeons in The Mayo Clinic 
concerning the association of the liver, 
pancreas and the extrahepatic biliary 
ducts in disease of the gallbladder In 
sixty-five (77 per cent) of these cases 
there was gross evidence, at operation, 
of changes in the organs mentioned 
Besides stones m the ducts, compres- 
sion of the common bile duct from en- 
larged contiguous glands, and from ab- 
scess pockets with marked regional in- 
flammatory reaction consequent to the 
perforation of stones through the gall- 
bladder, was also noted Frequently 
considerable dilatation of the common 
bile duct was recorded, as though a 
calculus which had previously obstruct- 
ed the duct had recently been passed 
and this conclusion was strengthened 
by the fact that the patient had expe- 
rienced colic just prior to operation, 
followed by icterus, which promptl) 
and progressnely began to subside 

Observations made by Hartman m 
1,022 cases m which ojieration i\as 
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done in 1922 for cholecystic disease 
(associated with gallstones in 652 
cases) demonstrated that 166 (27 per 
cent) of the patients, with gallstones 
and without evidence of choledocho- 
Iithiasis or other obvious mechanical 
obstruction of the extrahepatic biliary 
ducts, gave a history of jaundice of 
variable degree and duration More- 
ovei, of 375 patients of this series, who 
had only chronic cholecystitis at opera- 
tion, sixty (16 per cent) were having 
or had had jaundice, 26 per cent of 
these, as discovered by the surgeon, had 
pancreatitis also It is not of so much 
practical import that the jaundice was 
eironeously attributed to stone in the 
choledochus, as it is to remind the sur- 
geon of a history of, oi the presence of 
icterus so that tlie extrahepatic ducts of 
the liver and the pancreas will be ade- 
quately examined during the operation 

Carcinoma of the Pancreas 

It IS usually very difficult to make an 
unequivocal clinical diagnosis of car- 
cinoma of the pancreas in the absence 
of jaundice In a review of 138 cases 
of this entity in 1922, proved at opera- 
tion or at necropsy, more than half of 
the patients, when first seen at the 
clinic, were without jaundice In the 
presence of jaundice the combination 
of later adult life f average age fiftj- 
six years), recent onset of subjective 
disturbances and objectne signs, infre- 
quency of actual painful seizures or 
colic, marked and progressne deterio- 
ration of weight and strength, high- 
grade bilirubinemia, with a high, rising, 
or fairly sustained pigment cune, 
when associated with palpable gall- 
bladder and repeated absence of bile on 
duodenal drainage, makes the diagno- 


sis fairly easy Prior to operation, the 
correct primary diagnosis of carcinoma 
of the pancreas was made in 84 pei 
cent of sixty-nme cases, and an alterna- 
tive diagnosis was made in an addition- 
al 8 per cent, a total of 92 per cent 
In a little more than 30 per cent of 
cases the duct is partially patent, and 
in the absence of pain and a palpable 
gallbladder the condition may be con- 
fused with the purely intrahepatic 
forms of jaundice, or silent stone in 
the duct The clinical picture of car- 
cinoma of the pancreas is indistinguish- 
able from carcinomatous tumors of the 
common bile duct or papilla of Vater, 
especially in the absence of ulceration, 
infection and bleeding of the latter 
Complete obstructive jaundice may 
be caused by stones m the common bile 
and hepatic ducts, by stricture, by ex- 
ternal compression or actual miasion 
of the common bile duct from carci- 
noma of the head of the pancreas, b\ 
primary carcinoma of the ducts, or by 
extension of a carcinomatous process 
from the gallbladder, stomach or duo- 
denum The pain of obstructive jaun- 
dice IS chiefly dependent on the rapidi- 
ty and degree of the obstructing agent 
As a consequence there may be instan- 
ces of stone m the common bile duct 
without pain, and pancreatic obstruc- 
tion of the common bile duct nith se- 
vere biliar} colic The last feature and 
the coexistence of gallstones m 12 per 
cent of cases, uas responsible for the 
erroneous primary diagnosis of stone 
in the common bile duct in 14 per cent 
of the cases of carcinoma of the pan- 
creas Intrahepatic jaundice did not 
figure m the primarj diagnosi*', which 
attests to the trustworthy clinical fea- 
tures of the majority of cases of car- 
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cmoma of the pancreas, but the con- 
verse IS not true, as will be observed 
Of diagnostic and prognostic import, 
too, are Judd and Counseller’s obser- 
vations on the difference in the effect 
of benign lesions (stone, stricture) 
and carcinomatous obstructive lesions 
on the parenchymatous and vascular 
structures of the liver as well as on the 
mtrahepatic and extrahepatic bile ducts 
To what extent the quantitative esti- 
mation of enzyme activity of the duo- 
denal content is of diagnostic value re- 
mains to be seen In the occasional 
cases without icterus but with associ- 
ated occlusion of the pancreatic ducts, 
the gross characteristics and high fat 
content of the feces may furnish the 
first clue to the underlying pathologic 
change Of added clinical interest is 
the occasional roentgenoscopic evidence 
of involvement of the stomach and 
duodenum, and rarely of the jejunum 
The nature of these observations may 
be misintei preted, especially in the ab- 
sence of jaundice and in the event of 
obstruction of one of these organs 
which may occur One outstanding 
characteristic of carcinoma of the pan- 
creas IS the persistence of jaundice, in 
contrast to stone in the common bile 
duct In only two of many cases of 
jaundice AMth cai cmoma of the pan- 
el cas was the jaundice knowm to clear 
entirely This w'as the result of sec- 
ondary ulceration, w'lth temporary op- 
ening of the common bile duct and re- 
lief of the mechanical obstruction The 
highest Ic\cls of scrum bilmibin arc 
‘=cen in ob*;lructi\e jaundice due to this 
Ic'-ton and in mtrahepatic jaundice In 
75 per cent of a group of cases of ol>- 
‘•lnicti\e jaundice studied In Wcir, 
then w;«s hdirubmcmia of 11 mg, or 


more The average content of serum 
bilirubin m this senes was 17.4 mg 
The following case illustrates excep- 
tions to all rules that might be ad- 
vanced in differential diagnosis 
A man, aged 72 years, first came to the 
clinic, February 25, 1932, with the complaint 
of pruntis of two and a half months’ dura- 
tion For two or three years he had had 
some gaseous abdominal distress and bloat- 
ing Beginning one year before, he had ex- 
perienced intermittent discomfort in the right 
upper quadrant of the abdomen, until three 
months prior to his admission About this 
time, after he had returned from a trip to 
the mountains, he felt as though his bowels 
were clogged and took Epsom salts, a chill 
followed The next day he had intermittent 
cohe-hke pains of moderate seventy m the 
right upper quadrant, lasting for two hours 
Two such attacks cocurred within the next 
few days A physician was not called, but 
heat was applied locally (hot water bottles) 
and the pain was relieved The stools became 
putty-hke, the urine dark, and itching and 
jaundice followed During the following 
month there was no pain, the itching and 
jaundice gradually disappeared and the stools 
and urine resumed a normal color After a 
brief respite, the icterus, pruntis, bihuria 
and acholic stools reappeared, but there was 
no pain The pruntis was the most disturb- 
ing symptom and was present night and day 
A week prior to his admission pain had re- 
turned for a brief period The jaundice ap- 
peared to be lessening 

Moderate icterus of the sclcrac and skm 
was noted on examination The patient was 
comfortable except for the pruntis There 
had been moderate loss of weight and 
strength and the edge of the liver was just 
palpable Abdominal masses or tumors svcrc 
not palpable, and there, was no tenderness or 
ngiditj in the right hjpochondruim During 
a period of obscrsation m hospital the pru- 
ntis persisted, it %\as somewhat relieved by 
gjnergen (ergotaminc tartrate) adminis- 
tered orallj thrice dailj Duodenal drainage 
.ilw.ajs produced a free flow of cle-ar amber 
bde, V hich conf.iincd a sm.ill amount of cal* 
eiiim bilirubinate pigment, but no cholcslcrin 
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crystals or other abnormality The feces con- 
tained bile, but no occult blood The serum 
bilirubin fluctuated from an initial value of 
5 8 to 2 1 mg for each 100 c c of blood 
Coagulation time (Lee) was somewhat pro- 
longed There was moderate secondary ane- 
mia The urine was free from sugar on re- 
peated examination, but following the in- 
travenous administration of glucose, in prep- 
aration for operation, glycosuria and hyper- 
glycemia were evident A galactose tolerance 
test was negative The concentration of 
urea rose from 44 to 62 mg for each 100 c c 
of blood The carbon dioxide combining 
power of the blood plasma ranged from 46 6 
to S3 2 per cent by volume “Scout” films of 
the region of the gallbladder plainly showed 
the silhouette of a distended gallbladder, ap- 
parently filled with bile From time to time 
the patient experienced considerable pain in 
the right upper part of the abdomen, but 
never acute enough to justify the use of an 
opiate 

March 17, laparotomy revealed a carcinom- 
atous tumor of the head of the pancreas 
One week later the patient succumbed to 
hemorrhage and bronchopneumonia Necrop- 
sy revealed that the carcinoma partially 
compressed the lumen of the common bile 
duct 

A history of pain was not obtainable 
at the outset, perhaps on account of the 
age of the patient and his fatigued, 
toxic state The condition on this ac- 
count was regarded as an intrahepatic 
form of jaundice, because of tempo- 
rary resolution of the icterus, its long 
duration, the patency of the duct, as 
determined by duodenal drainage, the 
low level of serum bilirubin, the ab- 
sence of palpable gallbladder, negligible 
microscopic examination of the bile 
and negative galactose tolerance test 
(2 4 gm of sugar in the urine, normal 
more than 2 5 gm ) The latter test 
may be negative during con^ alescence 
from infectious or long continued jaun- 
dice On the other hand, the recent 
onset of jaundice in an elderly patient. 


its persistence, evidence of disturbed 
carbohydrate metabolism following the 
administration of glucose, suggesting 
injury to the pancreas by the factor 
that caused the jaundice, and the event- 
ual admission of recollection of 
attacks of pain favored surgical ex- 
ploration for what appeared to be ob- 
structive jaundice from either stones 
or a new growth 

In contrast to this patient was one in 
a nearby bed, a man fifteen years 
younger, with marked, more or less 
painless, jaundice of five weeks’ dura- 
tion, but without pruritis, an average 
level of serum bilirubin of 17 5 mg 
and a definitely enlarged, movable, in- 
sensitive gallbladder In addition, duo- 
denal drainage for bile was repeatedly 
unsuccessful All of the evidence m 
the latter case was characteristic of car- 
anoma of the pancreas, a condition 
which was confirmed at operation 

A palpable, distended gallbladder is 
of g^eat diagnostic significance, and it 
is probably present in most cases of 
obstinate jaundice due to caicmoma of 
the head of the pancreas Recently it 
has been found advantageous to admin- 
ister intravenously from 3 to 5 grains 
of pentobarbital sodium (sodium ethyl 
1-methylbutyl barbiturate) if there arc 
no direct contraindications Prompt 
and complete relaxation of the abdomen 
IS thus secured, which greatlj' facili- 
tates examination of a resistant abdo- 
men In this manner it is possible re- 
peatedly to palpate a distended gall- 
bladder, as well as the pancreatic neo- 
plasm, Itself Tins drug is preferable 
to sodium am} tal (sodium isoann Ictlu 1 
barbiturate) as the patient rccoicrs 
more promptl} from the cfTcct of the 
anesthesia 
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Stricture of the Extrahepatic 
Bieb Ducts 

Benign stricture of the common or 
hepatic bile ducts, or both, as a cause of 
jaundice, does not loom large m medi- 
cal literature, but the surgeon of wide 
experience is familiar with it, and it 
represents one of the most difficult of 
all problems m abdominal surgery My 
series comprised sixty-seven cases, in 
which a primary correct diagnosis of 
the lesion was made m 63 per cent In 
an additional 15 per cent, or a total of 
78 per cent, an alternative preoperative 
diagnosis was recorded of stricture of 
the duct The chief incorrect primary 
diagnosis (28 per cent) was that of 
stones in the common bile duct This 
was to a certain extent unavoidable as 
in 24 per cent of the cases there were 
stones or stony material in the common 
bile duct or gallbladder, or both The 
a\erage level of serum bilirubin was 
11 23 mg and occupied a position be- 
tween that in cases of stone in the com- 
mon bile duct and in carcinoma of the 
pancreas This midway position is also 
true relatne to the patency of the ducts, 
as m about 80 per cent the stricture 
was partially patent In all but four 
cases operation had been performed for 
remo\al of the gallbladder In one case 
choice} stoslom} and drainage of an 
abscess had been done In the three 
cases m which operation w’as not pci- 
formed, the stricture was oliMously due 
to oblitcrati\c cholangcitis In a care- 
lul rcMcw* of preoperatne and jxisi- 
op'raticc data, the impression was 
uainc'i thru the stricture was direct!} 
ibt rc -ult r*f surgical traiim.t to the 
clt.ct Judd Ins, (,n sfvernl occasions. 
d*-rnb<d the «.ondttions under vliitb 


trauma is sustained and how it may 
reasonably be avoided Too often trust- 
worthy clinical or laboratory evidence 
of pre-existing cholecystic disease was 
conspicuous by its absence, and this 
would vitiate the contention that the 
cholangeitis present before cholecystec- 
tomy had persisted and progressed, and 
was the eventual cause of the stricture 
As a consequence this complication 
should be suspected if evidence of ex- 
trahepatic obstruction of bile ducts fol- 
lows removal of the gallbladder, es- 
pecially if these phenomena are painless 
in onset and were not present before 
operation was undertaken Many of the 
symptoms and eventual complications 
of traumatic stricture are common to 
stone m the duct, such as colic, pruri- 
tus, jaundice, chills, fever, and external 
biliaiy fistula, but the circumstances at- 
tending the inauguration of these 
symptoms is of direct diagnostic im- 
port Variation in symptoms is due to 
the injury sustained, the nature and 
degree of repair wffien attempted and to 
the rate and degree of eventual ob- 
struction and hepatic injury In addi- 
tion, bile stasis which is the result of 
stricture tends to cholangeitis and the 
formation of stones or stony concre- 
tions The latter sometimes obtain m 
the pi esence of rubber tubing used for 
anastomosis In an attempt to differ- 
entiate stone in the common bile duct 
and stricture of the duct, certain clini- 
cal features are of lelative importance 
In case of stricture, symptoms in\ari- 
ably de\elop sooner after operation. In 
case of stone in the duct svmptoms dis- 
api>car on an a\ciage of three years 
and eiglit months after operation The 
-ame is true .if jaundice There is a 
iowtr incidence of colic in case'- of 
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stricture (about 30 per cent) in the ab- 
sence of coexistent stone, whereas in 
the presence of stone, colic occurs in as 
high as 80 per cent There is a higher 
incidence of pruritus in cases of stric- 
ture Immediate postoperative jaun- 
dice, or persisting external biliary fis- 
tula, IS suggestive of stricture As a 
lule the flow of bile is scantier than in 
cases of stone in the duct and low 
fixed curves are invaiiably the result of 
biliary cirrhosis Periods of increased 
bilirubin in the serum are concomitant 
with episodes of intermittent obstruc- 
tion It must be remembered that colic 
or jaundice, or both, following chole- 
cystectomy, ma}'^ supervene because of 
a stone in the duct Avhich was over- 
looked even in the absence of calculi 
elsewhere, and stones have formed at 
varying intervals years after removal 
of a cholecystic gallbladder without 
stones 

CongEnitai, And Acquired 
Hemolytic Icterus 

The combination of clinical and lab- 
oratory data makes possible an accurate 
preoperative diagnosis in all of these 
cases This senes consists of thirty- 
eight patients, 58 per cent of whom 
were females One-third of the patients 
were aged less than ten years Thirty- 
four per cent had chronic cholecj'stic 
disease, eleven of the thiiteen having 
calculous cholecystitis "N^^ith few ex- 
ceptions the van den Bergh reaction re- 
mained indirect The average lei el of 
serum bilirubin was 4 5 mg in each 100 
c c In several cases the initial test 
showed normal fragility which some- 
what confused the issue teinporarih. 
but which on subsequent examinations 
rei ealed the characteristic increased 


fragility of the erythrocytes to hjqio- 
tonic salt solution The combination of 
low-grade icterus, secondary anemia, 
microcytosis, enlargement of the spleen, 
the youth of the patient in many in- 
stances, invariable indirect reaction 
even in the presence of gallstones, and 
the increased fragility of the erythro- 
cytes, IS characteristic of the disease, 
and makes possible an unequivocal di- 
agnosis There were no cases in this 
senes of the characteristic pigment 
stone in the common bile duct, to pro- 
duce associated obstructive jaundice 
The results following splenectomy 
were universallj'^ excellent, and all but 
tw'o of the patients survived the opera- 
tion 

Intrahepatic Jaundice 

This generic term is applied to cases 
of diverse etiology m wdiicli the jaun- 
dice IS the result of a disease process 
confined to the liver itself, m contrast 
to jaundice arising from mechanical 
obstruction of the extrahepatic bile 
ducts, from whatei er cause The senes 
consists of thirty-fiie cases, in which 
twenty-six patients were submitted to 
operation It is comprised chiefli of 
twenty-five cases of portal and bilian 
cirrhosis, hepatitis and subaaite lellow 
atrophy , the latter follow ed cmchophcn 
h) persensitiMty or toxemia In fi\c of 
the cases gallstones w ere aho present , 
in three cases the stones did not pro- 
duce simptoms A correct priman di- 
agnosis was made in 54 per cent oi the 
cases, and an altcrnatiie diatrnosis in 
14 per cent or a total of 68 jier cent 
The disease was cliiefli confused with 
stones in the common hile duct ( 26 ,->cr 
tent) and carcinoma of the pniKrci« 
(17 i>cr cent) 
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As previously stated, the highest 
readings for bilirubin are seen in cases 
of malignant obstruction and intrahe- 
patic jaundice In both instances the 
onset and course of the disease may be 
painless This also applies to a small 
percentage of cases of stone in the com- 
mon bile duct Persistent absence of 
bile on duodenal drainage favors com- 
plete obstruction from carcinoma of 
the pancreas, impacted stone in the 
duct, or other mechanical factor, yet in 
the early stages of acute infectious or 
toxic hepatitis, or in certain stages of 
acute, severe types of hepatic jaundice, 
there may be temporary suppression of 
biliary excretion, or possibly obstruc- 
tion to larger ducts by plugs of mucus, 
with similar negative results from duo- 
denal drainage 

If patients are young the painless 
jaundice is invariably the result of in- 
fection or hepatotoxms, such as cincho- 
phen, arsphenamine, oxyiodide and ar- 
senic, and bacterial toxins of certain 
tropical diseases If patients are elder- 
ly the diagnosis of catarrhal jaundice in 
the absence of endemic jaundice or ob- 
A lous hepatotoxin, is usually erroneous 
McVicar and Fitts felt that the cases 
of painless jaundice and a high degree 
of serum bilirubinemia offered the 
greatest difficulty in diagnosis Weir, 
on the other hand, pointed out the 
great obstacles to successful distinc- 
tion between hepatic forms of jaun- 
dice and obstructive jaundice if the ob- 
‘'truction IS partial, and he stressed the 
need for some specific test especially if 
the ob-i ruction has developed without 
tht accomiianuTicnt of pam To this 
» nd the galacto«e tolerance test has 
t " n tniiMmed v.henc\cr indicated and 
» 'tinnt'uU' unde <t\ iht. \alu^ of cho- 


lesterol in the blood and cholesterol 
esters in an attempt to distinguish be- 
tween obstructive and mtrahepatic 
jaundice The diagnostic value of the 
galactose tolerance and cholesterol 
tests will be appraised in the near 
future. As regards the former it 
promises to be of considerable val- 
ue in the clinical differentiation 
of the painless or intrahepatic and 
obstructive forms of jaundice In the 
first type in which as a rule the paren- 
chyma IS definitely injured, the galac- 
tose tolerance test is usually positive 
However, in cases of long duration and 
in infectious jaundice during the con- 
valescent period, the galactose tests 
maj^ give negative results Not infre- 
quently positive results may obtain in 
obstructive jaundice, especially in cases 
of pancreatic carcinoma At present 
one gets the impression that a positive 
result always signifies hepatic injury, 
but the injury may not necessarily be 
primarily hepatic A negative test does 
not necessarily exclude an intrahepatic 
form of jaundice 

The practical aspects of the problem 
are obvious One should not temporire 
in the presence of obstructive jaundice 
from whatever cause if the surgical 
risk IS not too great Neither should 
one subject the patient to unnecessary, 
often hazardous operation if the evi- 
dence favors the nonobstructive form 
The element of time under close obser- 
vation in hospital is often a prime fac- 
tor m successful differential diagnosis 

Primary Nuoplasms or Tiin 
F.xTRMirpATic Bile Ducts 

In this scries w’ere tw'entj -five cases, 
in all but two of which carcinoma w.i« 
presdit There were two benign tu- 
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mors, one a neurofibroma and the other 
an adenomatous cyst, both involving the 
common bile duct In this senes also 
there was a preponderance of males 
(68 per cent) and the average level of 
serum bilirubin was 16 mg With the 
occasional exception of an ulcerating 
tumor of the papilla of Vater, or of the 
ampulla projecting into the duodenal 
lumen, this condition is indistinguish- 
able from carcinoma of the pancreas if 
lesions are low in the duct, the condi- 
tion may also perfectly simulate stone 
in the duct Because of this fact and 
the comparative rarity of the lesion 
under consideration, in no instance was 
a primary correct diagnosis made, but 
an alternative or secondary diagnosis 
of carcinoma of the common bile duct 
was recorded in 20 per cent An erro- 
neous primary diagnosis of carcinoma 
of the pancreas was made in 52 per 
cent, of stone in the common bile duct 
in 44 per cent, and of stricture of the 
common bile duct in 4 per cent 
Marshall reviewed the cases in the 
clinic observed during a period of 
twenty years, ending January 1, 1930 
There were forty-nine primary car- 
cinomas of the common bile ducts, and 
four benign tumors Three-fourths of 
the patients were aged more than fifty 
years, the male sex predominating In 
53 per cent of the cases disease of the 
biliary tract was associated, and in 43 
per cent of these there were stones in 
the gallbladder or common bile ducts 
This coincidence would partly account 
for the frequent diagnosis of stone in 
the common bile duct The most com- 
mon site of the new growth was in the 
lower end of the common bile duct or 
ampulla The tendenc}' to remission or 
intermittency of jaundice is more prcA - 


alent in cases of carcinoma of the 
common bile duct than in cases of car- 
cinoma of the pancreas, but in a little 
less than half of the total number of 
cases cited by Marshall, the jaundice 
was extreme, constant and progressne 
There may be complete absence of pain 
in a third of the cases The lesions are 
small as a rule, metastasis is uncommon 
and late, technical surgical difficulties 
may be as insurmountable as the diag- 
nostic difficulties, and widespread 
sjmiptoms, with severe inflammatory 
and septic sequelae in ducts, liver or 
portal vein, are present sooner or later 

Carcinoma or the Gai^lbladdcr 

There were seventeen patients in this 
series, females predominating The a\ - 
erage age was similar to that in the 
series of neoplasms of extrahepatic 
bile ducts, and all were advanced in the 
fifth decade of life The average lalue 
of serum bilirubin was 15 7 mg , the 
laundice being due largely to extension 
of the process into the ducts and In er, 
or there was compression of the ducts 
by involvement of the lymphatic nodes 
at the hilum, or of nodes along the 
common bile duct As there are no 
characteristic simiptoms or signs of this 
neoplasm, a primary correct diagnosis, 
especially in the earl} , fa\ orablc stage, 
is rarely made prior to operation Tlie 
one exception in this series was a ca«c 
in which exploration had reccntl} been 
performed elsewhere \ primari er- 
roneous diagnosis of cholelithiasis or 
cholcdochohthiasis was recorded in 59 
per cent, and of carcinoma of the pan- 
el eas in 35 per cent The m\anablc 
presence of stones in the gallbladder, 
cliolcci stitis or cholc'>tcro‘«is, often 
makes logical the diagrnosis of stone in 
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the common bile duct, as noted, when 
jaundice supervened, whereas exten- 
sion of the process into other organs, 
representing an advanced condition, 
with corresponding deterioration in 
general health, would make logical the 
primary erroneous diagnosis of car- 
cinoma of the pancreas in another 
group Jaundice would tend to obscure 
the diagnosis rather than help to clari- 
fy It 

Carcinoma is frequently found in the 
gallbladder in the absence of jaundice 
The earliest and most favorable cases 
are those m which histopathologic ex- 
amination after removal of the gall- 
bladder for chronic calculous or iioncal- 
culous cholecj'stitis, reveals carcinoma- 
tous changes in the viscus hitherto un- 
suspected Another more advanced con- 
dition without jaundice, presents the 
following symptoms and signs in vary- 
ing combinations, which should raise a 
suspicion of carcinomatous changes in 
the gallbladder An antecedent history 
of repeated colic over a variable period 
of time, distressing gaseous indigestion 
of a chronic, recuning natuie, giadual- 
ly, or suddenly superseded by symp- 
toms of a constant, less severe nature, 
^Mlll that progiessne deterioration in 
weight, strength and appetite character- 
istic of carcinoma, an enlaiged or 
nodular Iner with retention of dye 
confirming metastatic iinohemcnt , and 
actual or apparent enlargement, firm- 
ness and moderate tenderness of the 
gallbladder To the absence or marked 
impamnent of function often are added 
cholccv'-tographic ecidenccs of calculi 

\( 1 Ti \M> Chronic Pwcri'atitis 

In thi-> *-cnes oi fifteen cases there 
f nc .ns m in\ males as females 


The age incidence of both sexes fell 
within the fifth decade, and the males 
were four years older, on an average, 
than the females Diagnosis m this 
group was based on the history, sur- 
gical findings 111 the pancreas in the ab- 
sence of other marked gross changes 
in liver and extrahepatic bile ducts, and 
eventual good recovery following oper- 
ation This latter feature is of sig- 
nificance because it is extremely diffi- 
cult at times for even the most expe- 
rienced surgeon to determine from pal- 
patory evidence the exact nature of the 
pathologic process m this organ 
All of the cases were chronic, with 
one exception, and this patient had an 
acute gangrenous appendix The aver- 
age value of serum bilirubin was 7 5 
mg In no instance was a primal y cor- 
rect diagnosis of chronic pancreatitis 
made, but in the acute case an alterna- 
tive correct diagnosis was recorded In 
the chronic group were cases of stone 
in the gallbladder and common bile 
duct (80 per cent), or carcinoma of the 
pancreas (13 per cent) In four of 
these cholecystostomy had been done 
for the removal of stones, and in sev- 
eral others there were pathologic 
changes in the gallbladder , in one 
stones were present In one case a pan- 
creatic type of diarrhea developed 
u Inch was treated successfully In this 
group, and in the group of malignant 
lesions in the absence of jaundice, tin 
diagnosis is extremely difficult 

Ciioncc^ sTiris Without Stoxis 

I here are se\ cn cases in this senes, 
a smaller incidence than in the scries 
reported In Hartman The a\erage 
^ahle of strum bilirubin was S 1 mg* 
anri m nr) instance was a correct diag- 
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nosis made A diagnosis of calculous 
cholecystitis (57 per cent), or of cho- 
ledocholithiasis (43 per cent) was 
made There was evidence of associ- 
ated lesions m the liver, pancreas or 
common bile ducts in five cases, and in 
one case the anamnesis and the dilated 
appearance of the common bile duct at 
operation made one strongly suspect 
that a stone had recently passed 
through the duct All the patients re- 
covered One of these cases could 
have been classified with the preced- 
ing group 

Miscei^I/Anbous Cases 

There were twenty-eight cases m this 
series, and a variety of entities of in- 
frequent occurrence are included In 
cases of jaundice with generalized 
intra-abdominal carcinoma, the primary 
source of which could not be deter- 
mined at laparotomy, gastric carcinoma 
with metastasis to the liver or common 
bile ducts, and cholangitis, constitute 
half of the entire series It is likely 
that the pancreas and gallbladder are 
frequently the site of primary origin 
Primar}' carcinoma of the duodenum, 
and primary sarcoma and carcinoma of 
the liver continue to be rare entities, in 
my experience 

The result of the study of the whole 
series is summarized in table I 

Summary 

Factors gmng use to great difficult} 
in the successful and expeditious diag- 
nosis of cases of jaundice, under cer- 
tain circumstances are re\ lew ed 

The most common cause of jaundice 


in the cases studied was choledocholi- 
thiasis The most uncommon cause 
was primary carcinoma of the liver 
Error in diagnosis in the former was 
infrequent (6 per cent) 

Calculous cholecystitis without stones 
in the extrahepatic bile ducts was the 
second most common cause of jaundice 
Correct diagnosis was made m 67 per 
cent The chief incoirect preiious di- 
agnosis was choledocholithiasis 

A correct primary and alternative di- 
agnosis of carcinoma of the pancreas 
was made m 92 per cent The diagnosis 
of carcinoma of the pancreas in the ab- 
sence of jaundice is usuall}’’ exceeding- 
ly difficult 

Postoperative traumatic stricture of 
the extrahepatic bile ducts was the 
fourth most common cause of jaundice 
A correct primary or alternative diag- 
nosis was made in 78 per cent The 
chief incorrect primary diagnosis was 
choledocholithiasis 

The diagnosis of congenital and ac- 
quired hemolytic icterus was made pre- 
operatively m 100 per cent Certain 
clinical and laboratorj data make possi- 
ble an unequivocal diagnosis m the 
typical cases 

Primary carcinoma of tlie gallblad- 
der or extrahepatic bile duct*? and 
chronic pancreatitis, especiall} in the 
absence of demonstrable cliolecj ‘•tic 
disease in the latter were not often 
diagnosed correct!} prior to operation 
or nccrops} 

Intrahepatic forms of jaundice arc 
frequent!} erroneously diagno>5cd as 
choledocholithiasis or carcinoma of the 
pancreas 
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Peptic Ulcer 

Early atid Late Effects of Parenteral Injections of a Nonspecific 
Protein: Conclusions Drawn from Experimental Work on the 
Modus Operand! of the Therapeutic Agent, and on the 
Etiology of the Lesion Helped by It 

By Lay Martin, BS,MD,FACP, Baltimore, Maryland 


Introduction 

S EVERAL years ago I reported to 
the American Gastro-enterologi- 
cal Association on a small series 
of cases of peptic ulcer ^ They had 
been treated only by means of parente- 
lal injections of milk from which fat 
and bacteria had been removed Since 
that time I have followed, with some 
interest, similar cases and it is now 
possible to report on a larger senes and 
also upon the duration of relief m the 
cases so treated 

In the preliminary paper I gave an 
cxhaustue review of the literature on 
the subject Very little has been added 
to our knowledge since then, so I shall 
not go further into the matter except to 
mention the work of Leon Schiff which 
was reported before the Ohio State 
Medical Association’’ during the Spring 
of 1930 lie reviews a series of cases, 
27 m number, which ha\e been treated 
<iuite similarh to those which I re- 
ported upon ’ Ills results are also quite 
definite although he obtained complete 
relief in a smaller jkt cent of cases — 

Trori tl,( Ci'ivtro-intt'.tjtial Di\i<sion of the 
Ds'ia*’ tn nt of of the Jolini Hop* 

RcC'iecd tor pohhcaiton 

j 1 1,1'-} K pn2 


66 per cent complete cure and 85 per 
cent complete or partial 

Method 

Ninety-five patients with the historj^ 
signs and symptoms, and the roeiit- 
genographic and laboratory evidence of 
peptic ulcer were given intramuscular 
injections of milk protein * This senes 
included only cases m which the diag- 
nosis was as well established as is pos- 
sible without biopsy Observations ex- 
tended over a period of four and a half 
years Seventy-nine white men, twehe 
colored men, two white and two colored 
women were included in the series The 
ages varied between 21 and 78 years 
The patients were allowed to con- 
tinue on the diet they had been taking 
prior to their admission into the clinic 
Therefore, the great majority of them 
w^crc retained on a regular routine of 
life because they were also allow'cd, 
w'lth few exceptions, to continue m 
their regular occupations 
Control roentgenograms w'ere ahvajs 
used After these w^ere obtained the pa- 
tients were gi\en their first dose of the 
nonspecific milk protein Films were 

• lit- nonspecific milk preparation used 
was Aohn 
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obtained at the end of treatment We 
have in some of the first patients ob- 
tained plates many months after the 
series of injections 

Gastric analyses were obtained be- 
fore the control films were taken In 
the first series of reported cases the 
gastric acidity was rechecked after 
some months , as no regularity was ob- 
served in the changes of secretion, this 
check has been largely eliminated 

In the past two and one-half years 
treatment has consisted of six intra- 
muscular injections of the nonspeafic 
protein on alternate days If the symp- 
toms were rather slow in decreasing, 
more than six injections were usually 
given The amount used at each in- 
jection was always 10 c c 

Observations 

The first change noticed in the signs 
and symptomatolog)' of duodenal or 
gastric ulcer, following injection treat- 
ment IS the disappearance of pain This 
usually IS noted after the second or 
third injection Rarely does pain last 
after the fifth or sixth It is surpris- 
ing to see the change of facial expres- 
sion even in the most chronic cases 
Other symptoms such as vomiting, dis- 
tension, gas, belching, and regurgita- 
tion disappear later A number of the 
men came in doubled up with pain The 
great majority were relieved Natu- 
rally the same amount of relief is not 
obtained in all cases However, the 
large proportion of the patients show a 
gratifying immediate relief 

In the prehminar} paper data verc 
given on roentgenographic clianges at 
\arious periods after the first injection 
At first I had been lead to belieie that 
It might be possible to obtain immediate 


visualization of decrease of spasm 
Films taken one-half hour after the 
first injection and at the end of the 
treatment, at a time when in the ma- 
jority of cases there had been no sj'mp- 
toms for several days, showed little if 
any changes Films taken from two to 
eighteen months after the end of treat- 
ment frequently did, however, show de- 
finitely less spasm Occasionally a 
smaller defect was seen, but in most 
cases no change was noted 
Films have been obtained on 34 cases 
two to three years after treatment 
Twelve of the cases show a marked im- 
provement as judged by roentgeno- 
graphic views, others, however, show 
very little if any deviation from the 
controls All cases showing roentgeno- 
graphic improvement are without 
symptoms Three showing onl} dim- 
inution of spasm are clinicall} veil 
Some of the patients who are clinically 
well still hai^e undoubted roentgeno- 
graphic evidence of ulcer 

The results of treatment on gastric 
secretion have been reported in detail 
in the prehminar)' paper The conclu- 
sion IS reiterated “The immediate and 
late effects were decidedly different In 
the first group, there iias an increase 
of gastric acidity in fi\e of the se\en- 
teen cases, an approximate constanc) 
in nine, and a tnie decrease in three 
Of these ti\enty-one patients, eight 
were obser\ed after a period of from 
four to eighteen months In this group 
there uas an increase of acid in two, an 
approximate constanc\ m two and a 
true decrease in four ’* 

To see any general discomfort follow 
the injections is a rariti In fne cases 
there was aaitc djspnca with a fcchmr 
of suffocation and fright This was 
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not accompanied by any marked change 
m the strength of the pulse and lasted 
but a few minutes It was probably 
due to a leakage of some of the fluid 
into a vein To prevent this occurrence 
the following technic has been worked 
out An imaginary line is drawn across 
the buttock between the anterior su- 
perior spine and the sacro-iliac junc- 
tion The midpoint of this line is us- 
ually situated two to three inches be- 
low the crest of the ilium The needle 
IS inserted by a bold stroke at this point, 
obliquely downward Care must be 
taken to see that it is not in a vein 
There aie no large veins in this area 
and I have seen no unpleasant reaction 
since using this method of injection 
In four cases there has developed 
local inflammation and swelling of the 
buttock, similar to an Arthus phenome- 
non, after the third or fourth injection 
In one case a giant urticaria developed 
eight da}s after the primary injection 
The patient had been receiving injec- 
tions on alternate days 
It IS not an infiequent occurrence to 
have the patient complain of epigastric 
pain on the evening of the day on 
which the injection is given Consti- 
pation IS usuall> associated with the 
treatment , so much so, that laxatives 
are gu en i ontinely When occult blood 
was found in the stools the cases were 
always followed to note the time of its 
disapjxiarance All patients having 
good re‘.nU‘- soon presented stools 
ncgati\t* to the benzidine lest 

1 am well aware of the difficulties in 
the wMv of making a diagnosis of mar- 
ginal nktr after a gastro-enterostonn 
In four of ilu patients such a diagno- 
'■ 1 '- «ttnn.d jiictifud Three of them 
Ml id( immediate recovtne« 


Occult blood, which was present m two, 
soon disappeared Two of the cases of 
marginal ulcer had been under strict 
medical surveillance for some time 
without relief of symptoms Under 
nonspeciflc treatment both made ex- 
cellent clinical recoveries 

There have been a number of patients 
who have relapsed after one series of 
injections Most of these can be helped 
by another course of injections This 
IS of importance in that group of pa- 
tients on whom for a variety of rea- 
sons, surgery is contraindicated or de- 
clined These may be kept comfortable 
by repeated courses of the nonspecific 
treatment It is especially beneficial in 
those cases m which the time of recur- 
rence can be guessed by a consideration 
of previous history When it is given 
before this time attacks have been 
aborted or prevented 

In table I all of the cases have been 
analysed under two mam headings re- 
sults noted at the end of treatment and 
again one to four years after the end of 
the first treatment In the latter gioup 
several of the patients had been given 
more than one senes of injections and 
these are grouped under a subheading. 
Of the 95 patients, 71 received treat- 
ment over a year ago and it has been 
possible to interview 60 of them Those 
who received treatment in the past six 
months have not been analysed for 
final results A study of this table 
show’s the interesting fact that the vu- 
incdiatc remit r of treatment are super- 
ior to the late ones It also brings out 
the same relation bctw'ccn the ^aluc of 
treatment and the length of pre-treat- 
ment s\ mptoms 

a 8-1 6 per cent of the patients h.iv- 
>ng had s\’mptoms only a few 
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Tabis I 

The Relationship of Immediate to Late Results Following Nonspecific Protein Injections 
Also the Value of Treatment in Relation to the Duration of Symptoms 
Prior to Institution of Treatment 



RESUITS AT END OE ONE SERIES 
OF NONSPECIFIC PROTEIN 
INJECTIONS 

RESULTS 1 TO 4 YEARS AFTER 
NONSPECIFIC PROTEIN 
INJECTIONS 

Pretreatment duration of 
symptoms m jears 

Otol 

1 to 5 

S or more 

Otol 

1 to 5 

5 or more 

Number of cases 

26 

50 

19 

IS 

31 

11 


1 Clinical cures 

731 

720 

526 

:>00 

45 2 

36 4 

UJ 

x/i 

< 

a With one senes 
of injections 

731 

720 

526 

38 9 

194 

91 

A 

o 

ut 

o 

b With two or more 
series of injections 




11 I 

258 

27 3 

< 

Z 

IT Improved 

IIS 



278 

6 5 

182 

t4 

U 

ta 

III Unimproved 

153 

260 

368 

221 

484 

45 5 


IV Coming to 
operation 




11 1 

1 

388 

273 


months showed rapid clinical 
cure or improvement 

b 74 0 per cent of the patients hav- 
ing had symptoms one to fite 
years showed rapid clinical cure 
or improvement 

c 63 1 per cent of the patients hav- 
ing had symptoms five years or 
more showed rapid clinical cure 
or improvement 

When we consider the efficiency of 
treatment mstitutcd one to four yems 
ago in relation to the length of pre- 
symptoms we note 

a 77 8 per cent of those ha^ mg had 
symptoms only a few months are 
still clinically cured or definitely 
improved 

b 51 7 per cent of those ha\ mg had 
S}mptoms for fi\e years or more 
are clinically cured or definitel) 
improved/ 

c 54 6 per cent of those hai mg had 


symptoms for five years or more 
are clinically cured or definitely 
improved 

Another point is worthy of note — 
the cases of long duration of sjmp- 
toms as a rule require more senes of 
injections than those having had si mp- 
toms for but a short time 

In order not to oi er-accenluate the 
effects of the injections it is well to ex- 
amine the tables for the relationship 
between tlie percentage of clinical cures 
and clinical iinproi eincnt one to four 
years after institution of treatment 
Here it may be seen that there is a 
drop in the number of cases retaining 
clinical cures m relation to those ob- 
taining complete relief at the cessation 
of the first senes of injectioiic On the 
other hand the number of case*; which 
showed clinical improvement alone is 
greater than m the corre»iwndmg group 
at the end of the fir«r seric« of mice- 
tions 
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Discussion 

The classical peptic ulcer gives rise 
to a series of regularly recurring at- 
tacks which come on two, three or 
four times a year, frequently limited 
to the Fall and Spring Each attack is 
self-limited and during the periods of 
remission entire good health returns 
It IS known that the early ulcer of little 
penetration heals entirely and leaves 
no scar As the attacks increase m 
number or severity, a scar is formed 
which remains during the periods of 
remission but which may cause no 
symptoms However, m time many ex- 
trinsic factors such as secondary in- 
flammation, stenosis, nervous derange- 
ment, anatomic or pathologic changes 
may and usually do cause secondary 
symptoms which are confused with 
those of the original ulcer In fact, it 
may be that the entire syndrome of the 
patient is due entirely to these second- 
ary changes 

Considering the mode of onset, the 
duration of symptoms, the self-iimita- 
lion of an attack, and the regularity of 
recuirence, it seems entirely logical to 
bclie\ e that the oi iginal ulceration, ero- 
sion or congestion may be the result of 
a reaction of sensitized tissue to a spe- 
cific antigen Therefore, the ulcer per 
re is simph an alleigic phenomenon 

If this hypothesis be true it would 
stem quite likely that we were desen- 
sitizing the body against some unknown 
antigen Certainl} the suddenness with 
^^hich the signs and symptoms disap- 
peared after the institution of non- 
''jietific protein therapeusis Ma paren- 
teral injection led one to think strongh 
<>f this pO'<Kiliilitj, Con«equcntl\ tlic 
tn1Iov.ing inxotigation* has been car- 
rud (»ut . 


Guinea pigs were sensitized to egg 
albumen At various intervals during 
the development of sensitization (taken 
as two weeks) different groups were 
injected with a varying number of 
doses of intravenous mercurochrome or 
intramuscular milk protein or both 
Each group was controlled with a sim- 
ilar or larger number of pigs At the 
end of two weeks all the pigs were 
given the minimum effective dose 
which killed a large majority of the 
control animals It was found that the 
agents listed above had the ability to 
protect a certain proportion of the test 
animals against death and very fre- 
quently against even light to moderate 
shock To be effective, the last desen- 
sitizing dose must not be given more 
than 24 hours before the shocking dose 
The results may be seen m table II 

Guinea pigs injected mtradennally 
with emulsions of whole bacteria both 
alive and dead {Pitenmococcti^ Type I> 
Streptococcus hemolyticus, and Sta- 
phylococcus aureus 209) developed sen- 
sitization to the same antigen in the re- 
markably short period of 48 hours 
The skin sensitization lasted for at least 
a month but by that time had dimin- 
ished The strongest sensitization was 
developed ten days after the primary 
inoculation Table III gives the re- 
sults 

Guinea pigs were given intraderniic 
injections of 0 2 c c milk protein m 
one flank, practically simultaneously 
with 02 cc virulent Pneumococcus 
Type I on the other flank Twciit)- 
four hours later the milk protein injec- 
tion was repeated but in a different spot 
on the same flank At forty-eight hours 
the initial injections were repeatcfl but 
in new area‘i Controls were run which 
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did not receive milk protein Twenty- 
four hours after the second injection of 
pneumococcus antigen, there was mark- 
ed skin reaction m the control animals 
There was a very much smaller or no 
reaction in the test animals The dif- 
ference in the phenomenon may be seen 
in figures 1 and 2 

Moie recently we have made the in- 
teresting observation that it is possible 
to obtain marked allergic response in 
the duodenum Guinea pigs were an- 
esthetized with ether By laparotomy 
0 1 c c of horse serum was injected 
into the anterior wall of the duodenum 
The animals were sewed up and placed 
in clean cages They soon recovered 
from the effects of the operation and 
behaved m a normal manner A control 
series was given 0 1 c c of horse serum 
intraperitoneally Two weeks later the 
animals were shocked with a minimum 
lethal dose of horse serum, the dose 
was determined upon the controls and 
given into the jugular vein Four pigs 
which had received injections within 
the wall of the duodenum, were not 
given the shocking dose, they were 


held as additional controls and killed 
with ether along with those pigs which 
survived the minimum lethal dose At 
autopsy the intraperitoneally sensitized 
and subsequently shocked guinea pigs 
showed no lesion in the duodenum The 
four pigs which had been sensitized 
within the wall of the duodenum but 
not shocked showed no lesion in the 
duodenum Those pigs which had been 
sensitized within the wall of the duo- 
denum. and then given the minimum 
lethal dose of horse serum showed local 
areas of congestion in the duodenum 
and the first portion of the small intes- 
tine, in every pig there was a clearly 
defined engorgement and in some pigs 
it was quite severe 

It seems to us that this may well 
explain the ongin of certain duodenal 
ulcers 

We are now undertaking investiga- 
tions to determine the possibility of 
desensitizing the duodenum by the par- 
enteral injection of milk in the somatic 
musculature 

The work on desensitization of both 
types, specific and nonspecific, points 


Tabil II 

Percentage of Guinea Pigs Alive and Having No to Moderate Shock Following Various 

Methods of Nonspecific Desensitization 


XUMBER OF 

DESENSITIZING 

INJECTIONS 

DAI S BEFORE 
SHOCKING DOSE 

PERCENTAGF OF GUINEA PICS 

MILK 

CONTROL 

MERCURO- 

CHROME 

CONTROL 

MIIK \ND 

I MiaCLRO- 
[ CIIROMF 

CONTKOI 

1 

1 

35 

0 

54 

4 

131 

0 

3 

7, S. 1 

591 

0 

28 5 

0 

28 5 


2 

5, 3 and 4, 2 

95 

31 

20 

33 

1 

95 

>1 

3 

7, 4, 2 

0 

0 

154 

0 

214 

0 

4 

14, 12 9, 7 

61 

0 

8 

0 

r,3 

0 

7 

14, 12 9, 7, 5, 3, 1 

80 

0 


1 

i 
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to the conclusion that the period of de- 
sensitization is but temporary and in 
the nonspecific type it is of short dura- 
tion Therefore, if it is true that our 
results in the treatment of peptic ulcer 
are due to nonspecific desensitization it 
will not lead one to expect a cure for a 
long period of time Also it should be 
kept in mind that this form of treat- 
ment will have very little, if any, effect 
against the secondary characteristics of 
peptic ulcer It is impossible to expect 
any relief in the face of a true cicatri- 
cial formation which is causing obstruc- 
tion On the other hand several cases 
with partial obstruction have been 
either clinically cured or improved In 
these cases the obstruction must have 
been due to edema or spasm (second- 
ary results of the ulcer). 

Adhesions about, and distortion of 
the pylorus and duodenum are com- 
mon secondary changes and no help is 
to be expected when the signs and 
s} mptoms are coming from such a con- 
dition 

1 here are cases, proven at biopsy to 
be only uncomplicated ulcers, in which 
the treatment has been of no avail The 
obMous explanation m these cases 
Nvould seem to be that the milk protein 
had no desensitizing ability 

1 lie German clinicians feel strongly 
that the beneficial results obtained by 
tins method arc brought out by the re- 
action or shock which follow the intra- 
\cnous injection of a foreign protein 
\s shown abo\c a reaction of such a 
t)pe m the vcrics is produced only by 
accident and irmn the results obtained 
It ’set in'. umiec<'.sar\ to accept such an 

h\{'/.tht SI-. 

Tbr pre«.»’ni method of treatment 
t.i tV.t to - injections o.i 
d'<\ !■>’ priding upon the 


type of ulcer and the secondary changes 
in the stomach, more are sometimes 
given Several patients have noticed 
that a weekly or biweekly injection 
over periods of weeks will greatly di- 
mmish their symptoms They, how- 
ever, remain only improved and never 
become clinically cured, usually they 
become bored or discontented and drift 
away 

One of the strongest factors in sug- 
gesting this method of treatment lies 
in the economical side All but four 
of the patients were ambulatory , prac- 
tically all continued with their work 
and remained on a more or less general 
diet I have, however, somewhat 
changed my views on the latter condi- 
tion and attempt to keep them on food 
simpler than they usually consume 
The question of dosage is important 
The most satisfactory results have been 
obtained by giving six or more intra- 
muscular injections of 10 c c each of 
the nonspecific protein preparation on 
alternate days If an Arthus phenome- 
non or serum sickness develops, treat- 
ment must be discontinued or the dos- 
age reduced below the reacting level 
At times It is possible to desensitize the 
patient by slowdy increasing the dose, 
at other times none can be given, an- 
other form of nonspecific protein may 
give excellent results 
There is no doubt of the value of the 
therapeusis, the results given in tabic 
1 are quite convincing The desirabiliti 
of instituting treatment as soon as pos- 
‘'iblc IS definitely show’n Man) of the 
cases had been on a medical treatment 
for a long time w ithout any benefit bc- 
uig derued therefrom 

hi the prc<^eiu light of our Knowl- 
edge, with the specific antigen or ann- 
gen*' unknovn, with the fact that non- 
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specific desensitization lasts for only a 
short period of time, it would seem 
wise to change m some ways the meth- 
od of treatment carried out in this 
investigation 

a If the patient presents himself 
early when the recurrences are 
appearing at regular times, it 
would be best to attempt to give 
a series of injections before the 
next attack is due The percent- 
age of clinical cures would most 
probably be increased Since good 
results have been obtained by 
soft foods, it seems sensible to 
institute and continue on a white 
meat, vegetable puree and stewed 
fruit diet for a considerable pe- 
riod of time and certainly before 
the next attack is expected to ar- 
rive 

If ulcers start as areas of con- 
gestion and hyperemia, a soft 
non-irritating diet ma.}' prevent 
ulcer formation 

b If the patient presents himself 
with well marked secondary 
changes the type of diet outlined 
above is absolutely indicated In 
this manner, food is much more 
easil}’’ transferred through the 
distorted area and the work of 
the stomach lessened 

These changes ai e suggested because 


I believe that a greater percentage of 
the patients will continue the immediate 
improvement or clinical cure into the 
group of late results 

SUMaiARY 

1 Intramuscular injections of milk 
protein have been given to 95 patients 
suffering from peptic ulcer 

2 Of these patients 78 per cent had 
been greatly impro\ed or clinically 
cured at the end of treatment At this 
time a greater percentage of those 
whose symptoms had existed for only 
a few months are clinically cured or 
improved, that is 846 per cent 

3 One to four years after treat- 
ment 60 per cent of the 60 cases who 
reported were clinically cured or im- 
proved Of those whose symptoms 
had existed less than one year piior to 
treatment 77 9 per cent were impro\ ed 
or clinically cured 

4 The majority of these patients 
had been on a general diet 

5 Evidence is ad\anced that duo- 
denal ulcer in man maj be the result 
of a reaction of sensitized cells to a 
specific antigen 

6 Evidence is also ad\anced that 
the therapeutic aid brought about b) 
the parenteral injection of milk protein 
may be due to a nonspecific de‘=eii<?iti7a- 
tion of the sensitized cells 


REFCRENCFS 


^Martin, L Peptic ulcer The effect of 
parenteral injections of purified milk 
proteins on the sjmptoins and progres'!, 
Arch Int ^fed , 1929, xliii, 299-325 

- Ibid, page 303 

“ScHirr, L , and Norris R J Nonspecific 
protein therap\ in duodenal ulcer (Paper 
read before the Ohio State Medical As- 
sociation in Mni, 1930) Jr ^Icd 1*^’! 
XII, 179-186 


■‘JfvRTiN L,andHnr T H I Tiie effect s 
of mcrciirochrome and milk protein iiprin 
anaplnlaxis II Deiclopmcnt oi «kin 
sensitization in giiincT piqs m rc'po.ue 
to intraderiinl injections oi b-ictcrn 
III Milk protun as an inhibitor o* 'km 
sensitization in tnniicn pies pnin'sh 
injected mtradcrmilh with prciim'^cocri 
Bull Johns Hnjiliiis Hf 'ji 1950 \hi 
232-258 



The Clinical Diagnosis of Pulmonary 
Arteriosclerosis 

By Henry L Uerich, M D,, F A C P , Mtnneapohs, Mtim 


P ULMONARY arteriosclerosis is 
rather a broad term given to a 
variety of changes in the pul- 
monary arteries Anatomically three 
types of sclerosing processes are recog- 
nized Atherosclerosis, a senile process 
which begins rather late m life in the 
lesser circulation, is always found after 
70 ^ It IS a part of the generalized ath- 
erosclerosis found in the greater sys- 
tem It IS of no particular clinical im- 
portance There are exceptions to that 
statement Again, atherosclerosis is 
found earlier in the pulmonary system 
accompanying the other two types of 
sclerosis lespectively Arteriosclerosis 
in the sense of Jores" is a compensatory 
phenomenon in which there is a prolife- 
ration of the intima and media and in 
which there is usually involvement of 
the arterioles Then there is the inflam- 
inator} sclerosis in which syphilis is a 
specific etiological agent The French 
lean toward other infectue agents,® 
paiticularly emphasizing the virus of 
rheumatism Moschowntz® insists true 
artcno«5clerosis is alwajs due to m- 


I'rom Inc Mcdicnl Scr\icc of the Um\cr- 
Ilniintal and the Department of Mcth- 
cii’c, Lni\cr'‘.l\ ni \fjnnc«ota, Mmncapoh*:. 
J’l'.n 

pre"* ’tffl l»fnrt 'i h*' \m.rican Collect of 
1*{.\ r-a*' . a* ih' San rnnci ro Mtttmc 
\;’tl (i 


creased vascular tension When found 
in the pulmonary arteries it is always 
due to either primary hypertension m 
this system or is due to increased capil- 
lary resistance secondary to mitral dis- 
ease, congenital heart disease, vascular 
disease (syphilis), or to increased re- 
sistance secondary to diminished capil- 
lary beds, as seen in emphysema, chron- 
ic inflammatory processes in the lung 
and pleura, or kyphoscoliosis What- 
ever the etiological antecedent, and 
whatever the variety of changes, if it 
has clinical significance, there is ahvays 
associated an enlargement of the right 
heart This fact, the right-sided hyper- 
trophy, is of great importance It is the 
central corridor for the approach in a 
diagnostic sense It is the pivotal fact 
m making a silent condition swing into 
a clinically discernible one For, as tins 
hypertrophy continues, it i caches a 
stage of imbalance Decompensation 
occurs and the latent pulmonary phase 
enters the cardiac phase — called the 
“black cardiacs” or sometimes erronc- 
ousl\ termed Ayerza’s disease It 
would be better to call this stage Aycr- 
za’s sjndromc The usual diagnosis at 
this stage is “mitral disease” or "con- 
genital heart” or, if there is a histor} 
^>f pulmonary sunptoms, the finding'' 
in tiu* lungs ni.i\ cloak the tindcrljing 
'a^cukir changes, 
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Generally speaking, up to 1900 pul- 
monary arteriosclerosis was a moment 
of postmortem surprise Beginning 
with this century, various observers 
have claimed a clinical recognition of 
the condition Ayerza. and Airillaga* 
in Argentine, Posselt® in Germany, 
Rogers® m India, Eppinger and Wag- 
ner" in Austria, Laubr}'® in France, 
Coombs® m England, and a good many 
others have voiced an antemortem di- 
agnosis and emphasized the possible 
frequency of its existence 
A tentative schema of the grouping 
of pulmonary scleiosis is seen in table 
I The symptomatology is based on the 
emphasis placed by the ^ arious obsen^- 
ers The symptoms of the acute pro- 
cesses are more or less hypothetical 
The French recognize a primary, acute 
arteritis in the pulmonary system The 
acute secondar}'' type must be due al- 
^va}s to infection in the right heart and 
as a rule manifests itself as m)'’cotic 
aneurysms of the vessels 

Briefly, the clinical bases for the di- 
agiosis of pulmonary arteiiosclerosis 
have been A delimitation of a heart 
which resembles a mitral or congenital 
type, the symptoms of an undue cya- 
nosis and d 3 'spnea not at all commensu- 
rate with the clinical findings , repeated 


hemoptyses with little evidence of in- 
farct, radiologically, a silhouette of 
the heart of a mitral or congenital t 3 ’^pe, 
with inci eased hilus shadows, increased 
vascularit)’-, and visible pulsation of the 
larger, and sometimes pulsation of the 
smaller, vessels in the lung field 

A typical schema for diagnosis is 
given in table II, which gives Posselt’s 
criteria for pulmonary sclerosis asso- 
ciated with mitral disease To this, I 
have added a supplementary criterion 
of Laubry’s.® table III, which illus- 
trates the French school of approach 
and adds considerable radiologcal mi- 
nutiae not known at the time of Pos- 
selt’s writings 

It must be recalled that with the in- 
ception of the cardiac phase, progres- 
sive cardiac symptoms manifest them 
selves By the simple expedient of 
finding no, or very little, evidence of 
congestive failure at the base of the 
lung, when clinically there is a large 
Inei, evidence of ascites and edema, 
the diagnosis of primarj pulmonari 
sclerosis can be established This inai 
also be the clinical dividing line be- 
tween the primary group and the se- 
condary' group (table I) In the sec- 
ondary class the mitral group can be 
selected from the piimarv and from 


Tvb/e I 


1 


2 


PtlLMONARI arteriosclerosis 


^ a Acute 

Primary ^ 

No heart lesion i b Chronic 


^ a Acute 

Sccoiidarv ") , 

1 With heart lesion, par- ( b Chronic 

ticularlj mitral stenosis 

2 Congenital heart lesion 

3 Chronic lung changes 


Hemoptj SIS— pallor— picture of scpticcmn 
or infection 

Hemoptj SIS, C}-ano:.is (black cardnes) pic- 
ture of mitral or congenital hcirt— no cm- 
dcnce of congestive failure in the lungs, or 
•\ erj little 

ill cotic — inicction 

Essentialh one of heart disease 

sis with yerj little CMdcncc of inn-ct 

Clubbing of fingers nrc 

Lung findings present when lunr lesions -.re 

associated 
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Table II 

possclt's criteria (1908) with mitral stenosis 


1 Physical findings 

a Increased dulness to the left of the upper sternum and neighboring areas — with pain on 
pressure or percussion over this area 
b Exceptionally spreading of heart dulness to the right 
c The appearance of the pulmonic bulge by X-ray examination 

d Gradual wandering of apical noises, systolic, presystolic, toward the pulmonic area 

2 Clinical symptoms 

a Striking cyanosis, an early sign and long standing compared with the amount of dysp- 
nea or in its absence, or with the amount of stasis or edema 
b Attacks of dyspragia intermittens angiosclerotica pulmonalis (angina hypercyanotica) 
c In spite of high grade cyanosis, absence of clubbing of fingers 
d Repeated hemoptysis without outstanding evidence of infarct 


Table III 

laubry's criteria (1926) 

Clinical s>mptoms 

Easily provoked dyspnea 

Repeated and tenacious bronchitides 

The repeated appearance of hemoptysis 

Hemoptysis is more important than cyanosis — ^which last is more discrete or absent at 
this stage (early) 

The cjanosis must be extricated from all other causes capable of producing it and partic- 
ularly tuberculosis 

Objectively Abnormal prolongation of the second sound 

The persistence of a reduplication with accentuation of the second pulmonic 
Finally the evidence of a pulmonic souffle This when present indicates an 
abnormal distention of the arterial wall 
Radioscopic evidence (fluoroscopic) (Chaperon) 

Two prominent syndromes 

I Venous stasis — characterized by . 

a Increase of lulus shadows whose contours are vague and impossible to define in the 

the inferior portion where the pulmonary veins are lost in the lung fields 
b By the parodox of an abnormal visibility of the right bronchus 
c An abnormal bulging of the right auricle 

d When the pulmonary stasis is pronounced by a diminution of clarity of the lung 
fields 

II Arterial hjperlcnsion 

a Bj an elongation and bulging of the middle arch , 

b Bj an increase in volume of the pulmonary lulus made up radiologically m the 
greater part bj the arteries ivhosc contours are distinct, easily traceable and 
whose contractions are copious and more visible 
c Sometimes by a scries of dark trails casil> followed throughout the lung fields, 
animated bj contractions like at the lulus and belonging like them to the artcr- 
^ lal fields 

d The phtnomenon of the dance of the lulus — onl> seen twice — ^possibly due to in* 
flammatorj reactions m the lulus 


the c«inj!;cnUnl heart and the heart of 
chronic innaininatort clisea‘:c of the 
lunj; h\ the esophagogram The con- 
genital group and chronic inflaminatory 
gmno c,jn he differentiated from the 
oil.f f'' on!\ h\ their lustorie", and by 
tlu «hr<tnic cliangt'' ni the lungs 

t*p no%*, \* < have been attiinp’ing 
* <'b cro ot pnl'iuiiiiry arteruj- 


sclcrosis by the old standards To these 
methods I hat e added an entirely new 
triad of findings which clinically 
materialK ni calling attention to the 
changes ni the pulmonary vessels, he* 
‘’ides affording a much more accurate 
Mid earlier impression of this condition, 
long before the Ayirj'a phase has sti- 
pe rvuud Sec tabic IV. 
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Tabw IV 

A NEW TRIAD BOUND IN CASES WHICH CEINICAEEY FIT INTO THE CATEGORY OF 
PUEMONARY ARTERIOSCLEROSIS 

1 Palpable pulsation in the intercostal spaces 

2 A pulmonary souffle heard all over the chest 

3 The dance of the diaphragm a fluoroscopic finding which consists in a down and up 

movement of the diaphragm synchronously with sj'stole and superimposed on its res- 
piratorj' movements 


This triad is based on the assump- 
tion that, with increased arterial pres- 
sure and with the usual accompan3ung 
dilation in the larger and medium 
sized vessels, the increased volume of 
blood, with increased force, entering the 
lung would make the lung pulsate as a 
whole very much like the expansile 
pulsation of a congested liver in tri- 
cuspid insufficiency, or like the pulsa- 
tion of a liver in aortic insufficiency 
when there is a marked water-hammer 
effect in the hepatic arteries In a case 
of mitral disease which under the flu- 
oroscope had exquisite pulsation of the 
pulmonary arteries well out in the lung 
areas, palpation of the interspaces gave 
a distinct impulse , not as strong as that 
felt at the apex but definite enough so 
that students were able to feel it This 
impulse IS best felt in the second in- 
terspace to the left and right of the 
' sternum, laterally in the interspaces in 
the mid-axillary lines, and posteriorly 
' in the lower interspaces Sometimes it 
‘ can be felt in the interscapular areas 
i' If this were true it occurred to me that 
there might be a vascular bruit due to 
^ the defoimity of the pulmonary vessels 
This proved to be so in this test case 
The bruit is \ascular , it must be differ- 
^ entiated and disassociated from cardiac 
noises transmitted by the chest wall 
This bruit is heard all over the chest 
but can be most clearly heard in the 
^ left second interspace, in the right sec- 
^ ond interspace, and o\cr the whole 


right side, particularly since the cardiac 
noises are less heard on that side This 
bruit resembles the noise heard over a 
placenta, or over a highly vascular and 
enlarged spleen or pulsating liver 
Again It was argued that if a lung pul- 
sated as a whole to the extent that it 
was palpable through the chest w^all it 
might be possible to see this effect on 
the diaphragm Again this case re- 
vealed this phenomenon Under the 
fluoroscope, particularly on the right 
side, following a deep breath, the dowm- 
and-up movement of the dome can be 
seen during expiration, synchronous 
w'lth the heart beat This movement 
w'as called the dance of the diaphragm 
In some cases the above technic is not 
necessary The dance is seen in either 
phase of respiration 

The radiologist found tw o cases w ith 
pulsating vessels which gaie the abo\c 
triad of findings The clinician picked 
up tw’o on physical examination and 
predicted the radiological findings of 
pulsating vessels, also the dance of the 
diaphragm, both of which were con- 
firmed b) the radiologist The ‘Signifi- 
cance of these findings in aiding us in 
the diagnosis of pulmonan artcrj dis- 
ease IS apparent 

lLt,usTR\rni Cases 

The following cases arc rcjwrttd 
which illustrate fl) the larialion- in 
the arterial lesions { 2 ) the manner of 
death and (3) the older chnic.il aj)- 
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proach None of these had applied to 
them the test of the new diagnostic 
triad The reason for this is simple — ^it 
was not known at the time 

Case I A woman, age 31, following the 
birth of her child four years before, com- 
plained of weakness and dyspnea There had 
been swelling of the feet, ankles and abdo- 
men the last SIX months There had been 
occasional blood-streaked sputum For two 
years she had been hoarse Her family his- 
tory IS negative Her own gives a record of 
malaria She has been amenorrheic for two 
years She had been diagnosed mitral dis- 
ease with coronary insufficiency Her physi- 
cal examination gave the usual evidence of 
congestive failure with more cyanosis than 
usual and no evidence of moisture at the 
bases of the lungs In the interscapular area 
on the left at the le\el of the third spinous 
process there was a visible and palpable pul- 
sation and a marked systolic bruit Radiolog- 
ically the silhouette showed massive right- 
sided hjpertrophy, a marked pulmonic bulge, 
•ind enormously dilated pulmonic arteries at 
the lulus which w'cre seen to pulsate under 
the fluoroscope There w'as increased hemo- 
globin and red cells The Wassermann test 
was ncgatue The electrocardiogram showed 
right preponderance A diagnosis of con- 
genital heart disease with patent ductus ar- 
teriosus was made, the phjsical signs in the 
interscapular urea being considered cor- 
roboratue e\idcnce 

Postmortem, the case presented the usual 
signs of congestis c failure The heart w eighcd 
*125 grains 'I be h^pcrtroph\ was confined 
to the right scntriclc which showed extreme 
lujiertrophx and dilation No ch.mges were 
t.otexl in the \al\cs The foramen osale was 
not fipen and there v as no indication of the 
presence of a ductu>, arteriosus The coro- 
1 ’ me and the rtwu of the aorta were smooth 
The ror)t of the tiuhium irs arters was also 
sm ith 

'I he rieht lung v tighed 4fi') gr tins Crep*- 
•atiua vas i>rt>.«nt throu'diout There were 
r I t'lales fiMt th( re v ere a few areas 

< 1 *'•' 5vt r ,”‘olidaiif 1 in the aji' x The pt.l- 
* j ''s a-t 's \ * e-. op*''*! wa t< and to 

' It * t,{ r'sSs»* I 


intimal thickening The thickened areas 
were arranged in spots, particularly about 
the orifices of the branches of the artery 
The pulmonary artery was extensively di- 
lated It had a large caliber far into the 
lung m Its many branches On section, mi- 
croscopically, a few active areas of tubercu- 
losis were found m the apex The small ar- 
teries showed a marked intimal thickening 
which had the appearance of being prolife- 
rative m character, the lumina of many of 
the small arteries were almost completely 
closed In the larger arteries there was a 
marked atheromatous condition The left 
lung weighed approximately the same as the 
right and showed a similar condition in the 
pulmonary vessels 

Comment This was a beautiful case 
of primary pulmonary artenoscleiosis 
Being our first case, we were led into 
the usual error of calling it a mitral or 
congenital heart disease (See figures 
1 and 2 ) 

Case II N J , female, age 27, complained 
of dyspnea, edema of legs, and prolonged 
uterine bleeding Her family history was 
negative The patient has had weakness on 
exertion since she was 15 years old Three 
years ago there was hoarseness and the spu- 
tum at times w'as blood-tinged Physical ex- 
amination on two admissions gave the fol- 
low'ing data Heart enlarged to the right and 
left, and a mitral murmur The chest ^\as 
clear, the liver down There w'as pitting 
edema of the extremities There was marked 
cyanosis, and a dark brown pigmentation oicr 
the face, mouth, extremities and body Lab- 
oratory examination Hemoglobin, 108 pc*" 
cent, red blood cells, 5,000,000 plus, white 
blood cells, 15,000, polymorphomiclcars, 80 
per cent Stool and urine examinations were 
negatwe The b.isal rate was normal The 
Wassermann test was negative Blood prci>- 
burc 90/80 to 160/100 X-ray studies showed 
a massist, right heart, no esophageal dis- 
placements, no pulsation of the pulmoinn 
'‘^tls. or any iinohemcnt of the lung« 

I icrtrr^ardini^ram showed right preponder- 
S'lcu \ chtm.o-js vas made ot mitral di5- 

* ' vf j] ^ycr/a’s disease 

ptturii d:/d m rcttuilMotis 
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Postmortem findings The heart weighed 
360 grams The left auricle and ventricle 
were normal , the right auricle and ventricle 
were greatly dilated and showed moderate 
h} pertrophy A careful searcli was made for 
anomalies, but none were found The pul- 
monary artery was dilated, apparently larger 
than the aorta The tricuspid and pulmonary 
valves were enlarged The root of the aorta 
was smooth except for an occasional yel- 
lowish plaque 

The right lung weighed 430 grams, tlie 
left 315 grams There was a moderate, yel- 
lowish sclerotic thickening of the larger 
branches of the pulmonary arterj There 
was dilation of some of the middle-sized 
branches The veins were normal There was 


an old Ghon tubercle beneath the pleura of 
the right lower lobe The aorta was small 
and smooth Many sections of the lung ex- 
amined for ei'idence of sclerosis of the ar- 
terioles proved negatne 

Comment This case was a clinical 
replica of the first The points of sim- 
ilarity were ( 1 ) weakness and dyspnea 
over a long period, (2) cough with 
sputum at times hemorrhagic , (3) cya- 
nosis with increased hemoglobin, (4) 
pigmentation, (5) decompensation 
v,nthottt evidence of congestive failwe 
at the base of the lung, (6) vocal cord 
involvement. (7) massne enlaigement 
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Fic 1 Gross specimen of lung of Case I. showmc at!.cro.ckr< >.s and d.hi U ^ mi! rrc 
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of the right heart, (8) pulmonary ar- 
tery dilation, (9) evidence of previous 
or present tuberculosis The difference 
hes mainly in the pulmonary artery 
The first case had peripheral arteriolar 
sclerosis with dilatation and athero- 
scleiosis of the larger vessels The sec- 
ond had dilatation of the larger vessels 
with some sclerosis, but the peripheral 
vessels were normal In the first case 
the hypertrophy of the right heart can 


Case III h K, age 65, female This pa- 
tient led an active life There is a history of 
asthma and bronchitis for many years For 
three years there had been progressive heart 
failure with no response to any type of 
therapy Edema was controlled for a long 
time by ammonium nitrate and salyrgan The 
diagnosis of pulmonary arteriosclerosis was 
made by exclusion because of the progressiie 
character of the failure, the marked cyanosis 
and the lack of evidence for coronary dis- 
ease There was edema, ascites, enlarged 
liver, but the lung bases were clear , that is, 



Fig 2 Obliterating sclerosis of arteriole m periphery of lung, Case I x300 


be cnsih explained by the increased ar- 
terial tension Tn the second case we 
inu'«t explain the right-sided h}pcr- 
troplu on some other basis I venture 
the follow ini: The loss of elasticity in 
the dilatc<l \es‘-cls threw an extra bur- 
den on the heart which caused its h\- 
jKrtrophx Thi^- docs not appU p^r- 
tieiilarl) on the leit side There arc; 
nnu romp' nsatory factors on the left 
‘»»b i\huh do n^ii obtain in a simple 
stt ni h*' 1 the 1( -scr c ireiilatton 


until fluid appeared toward the end There 
was radiological evidence of old healed tu- 
berculosis of the lung with old plcuritis 
At postmortem examination the heart 
weighed 575 grams There was InpertrophJ 
of both sentrielcs, with marked dilatation of 
the right auricle and \enlriclc Tlic coro- 
naries were sclerotic but patent The aorta 
showed marked sclerosis e'xtendmg to tl»c 
lilacs Tlure was marled sclerosis and dib 
'•ntion of the pulmriu irx arteries On tm* 
croscdpir ‘fition the peripheral vessels oi 
the hmv- *hov ed «clerosis aho 

Comnif nt f^Jccasionrilly one find*’ 
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sclerosis in both systems Here the 
extensive change in the pulmonary ves- 
sels was striking The sclerosis might 
be considered as a senile process In 
any event, the factoj of the sclerosis of 
the pulmonary vessels with the dila- 
tation IS strongly emphasized as a 
cause of heart failure in this case 

Case IF* J S , male, 73 This patient 
gave a history of onset with an acute res- 
piratory infection witli cough, fever and pain 
in the chest which rapidly subsided This 
was followed by attacks of dyspnea and 
edema of the extremities These symptoms 
continued for two jears, when he entered 
the hospital with a particularly severe attack 

*Previously reported by Dr A R Hall of 
St Paul, at the Minnesota Academy of Med- 
icine, 1927 I again <-hank Dr Hall for per- 
mission to use this case 


of dyspnea and cjanosis His temperature 
was normal , the heart sounds were clear A 
diagnosis of asthma and bronchitis was made 
The patient died suddenly 
At postmortem examination the heart 
w'eighed 710 grams The left ventricle was 
slightly enlarged The right ventricle was 
much enlarged m size There were no anom- 
alies, acquired or congenital A thrombus 
was present in the pulmonarj arterj, 3 cm 
above the pulmonic valves This thrombus 
w'as old and organized and on this a fresh 
thrombus occluded the vessel completelj All 
the branches of the oulmonary arterj were 
occluded w'lth tliromb* attached to their walls 
and the vessels appeared thickened through- 
out Microscopically the vessels showed 
marked hj'pertrophj of all the coats The 
vasa vasorum were dilated and filled with 
blood, gi\ mg the appearance of an attempt at 
collateral circulation The smaller \csseis 
showed obliterating sclerosis 



Fig 3 Thickening of ^csscl walls and orgumzmg thrombus in a cl oi moderate cal.li^r 
Note the reaction m the aasa uasorum Oise xou 
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Comment This case is included be- 
cause of the age of the patient and the 
manner of death Complete occlusion 
of the pulmonary artery by a thrombus 
IS not common m aitenosclerosis of this 
^ essel 

The following four cases are very 
briefly detailed with silhouettes because 
they represent a group in which we 
have applied the new triad as well as 
the old criteria in coming to the conclu- 
sion that we are dealing with pulmo- 
nary arterial disease 

Case I Female, age 26, entered the hos- 
pital for a minor orthopedic operation She 
gave a history of repeated attacks of ton- 
sillitis but not rheumatism There had been 
attacks of cardiac embarrassment since her 
fifteenth year A diagnosis of mitral disease 


was made, which was verified by X-ray (fig- 
ure 5), including a positive esophagogratn 
Under the fluoroscope the pulmonary vessels 
were seen to pulsate far out in the lung 
fields It was on this case that we worked 
out the triad of physical findings 

Clinical diagnosis Mitral disease with pul- 
monary arteriosclerosis 

Case //IS, female, age 14 (Figure 6 ) 
There was a history of whooping cough at 
S weeks (’) from which 9 months was re- 
quired for convalescence At 3 years she had 
scarlet fever with kidney involvement Heart 
symptoms were noted at 5 when she had 
smallpox She began school at 6, at 8 she 
vas easily fatigued on slight exertion She 
1 ad had several periods of long rest in bed 
Briefly her physical examination showed 
some cyanosis, varying cardiac noises, Inngs 
c'eai Her X-ray findings showed a con- 
genital type of heart with pulsating pulmo- 
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Fig S Teleoroentgenogram of Case V Typical mitral configuration The oesopliagogram 
svas positive Cardiac condition Mitral stenosis 



Fig 6 Teleoroentgenogram of Ca'sc VI Note cnhrgtd heart a\ilh t\p'cal piilr*'''ii<' hi Ire 
lie oesopliagogram was normal Xo cardiac condition 
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narj vessels m the lung fields In attempting 
to find our triad in this child, she gave beau- 
tiful evidence of pulsation of the intercostal 
spaces, an exquisite pulmonic souffle and, 
under the fluoroscope, the dance of the dia- 
phragm 

Clinical diagnosis Primary pulmonary 
arteriosclerosis 

Case III M N , male, 12 (Figure 7 ) 
Ihis boy had a severe bout of rheumatism 
I here was a pancarditis The pericarditis 
cjnd effusion were very severe There was a 
slow recovery with restoration of normal 
blood findings and weight but the tachycardia 
persisted He likewise exhibited our triad 
of findings The pulsation of the vessels and 
ire dance of the diaphragm were predicted m 
his case by the clinician 
Clinical diagnosis Mitral disease, adher- 
ent pericardium, pulmonary arteriosclerosis 
Core IV Female, age 24 (Figure 8 ) 
There was a history of the diagnosis of a 


congenital heart lesion for 12 years Since 
that time the patient has lived a restricted 
life There were weakness, dyspnea and cya- 
nosis Lungs were clear The heart was not 
much enlarged, there was a typical thrill 
and systolic murmur at the second interspace 
This patient likewise gave the evidence of in- 
creased pulmonary circulation according to 
our physical tests At the first thought one 
would wonder how stenosis would permit the 
factor producing sclerosis to operate, fur- 
thermore, with stenosis how the physical 
signs found in the chest in this case were 
possible In answer to this question I can 
only state that Posselt’^® in his 127 cases of 
pulmonary arteriosclerosis found 4 with pul- 
monary stenosis 

Clinical diagnosis Pulmonary stenosis , 
pulmonary arteriosclerosis 

Comment With the evidences of a 
mitral or congenital heart and the rad- 


r.' 7 'ria* Cl » VII Xok tin fni.,- - , . t „*ii <!i 
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lological CMdence of pulsation of the 
pulmonarj' vessels, and the corrobora- 
tive evidence of tins new triad of find- 
ings, It IS 1 easonable to assume that we 
are dealing with increased arterial pres- 
sure m the pulmonary vessels And, 
furthermore, that, with such increased 
pressure, changes in the vessels have 
occurred which can be included in the 
clinical diagnosis of pulmonary arteri- 
osclerosis 


Summary 

A new tnad is added to the old cri- 
tera for the diagnosis of pulmonar\ 
arteriosclerosis With this new triad 
an earlier diagnosis of pulmonar} ar- 
teriosclerosis IS possible — ^long before 
the cardiac phase has been reached 
Dilatation with consequent loss of elas-, 
ticity of the pulmonai,v lessels may be 
a factor in the right-sided hypertroph} 



V 

I 


Fig 8 Tcleoroentgenogram of Case VIU showing the epical pulmonc bulge Occophago- 

gram normal Cardiac condition pulmonarj stenosis 
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demic proportions and reached its 
height in the Sacramento Valley be- 
tween July H and 20 Although cases 
were seen throughout California, ser- 
ious outbreaks were reported princi- 
pally from the Sacramento Valley and 
Southern California Localized out- 
breaks have been observed in Nevada 
and Arizona For a week or two the 
malady would rage in a certain section 
then subside only to reappear m the 
same district It is of interest that the 
horses of most of the farms, which 
had one or many cases of encephalo- 
nij'elitis during 1930, remained well m 
1931 despite the fact that they vvere 
located in districts which suffered heav- 
ilj' during the most recent epidemic 
As a rule only one horse in ten showed 
symptoms of the disease in the 1930 
outbreak and rarely more than one or 
two animals of a group became affect- 
ed However, during 1931 higher pro- 
portions than this occurred Thus on 
one ranch, five of twenty-two animals 
^vere infected, on others seven of eight 
(6 deaths), three of nine, and five of 
fourteen respectively weie observed 
riiis pecu lanty has been explained on 
the h^wlliesis that many horses con- 
tmct he disease in such a mild form 

thfo ? 'T 'f^'^Snized Again with 
193t fT ^'ooJcr weather, in Octobei. 
1931, the disease disappeaicd A non- 
icia )ut coopcratnc canvass among 
practicing ^eterma^ans m the stricken 
district*; elicited a total of 2,416 cases 
‘SuppkmentccI In additional reports 
rom \nrioii>, other sources it is csti- 
lu.iUd that early m 19.31, 5,5SO, or 25 
I« r I tyiO, of the fior‘.e population con- 
t* K*'.*! the fhsea*'e 'i’he a\cinge nior- 
t dif. 47 Therefore dur- 

u ' Ji^'Oruid 1931 approMfuatch 6.000 


horses succumbed to a form of ence- 
phalomyelitis which IS apparently iden- 
tical with the so-called “cerebrospinal 
meningitis” reported from various 
parts of the United States during the 
past 20 years In the west Central 
States this infection caused heavy loss- 
es 111 1912 as the so-called “Kansas- 
Nebraska horse plague” It has fre- 
quently been confused with “forage 
poisoning” and “equine botulism” 
During the past 2 weeks (March, 
1932) reports have been received that 
the disease is again active in the San 
Joaquin Valley and in Southern Cali- 
fornia and It IS anticipated that with 
the onset of warm weather the infec- 
tion will reappear in epidemic form. 

Stallions, as well as geldings and 
mares, and suckling colts, even aged 
horses, are susceptible. As a rule only 
animals kept on farms in more or less 
cultivated districts have contracted the 
disease Nothing definite is known rel- 
ative to the spread of the disease from 
farm to farm or how it is introduced 
into a community or why it occins in 
penodxc cyclical recurrences in exten- 
sive outbreaks within a y^ear Since the 
virus circulates in the blood, the role of 
flies or other biting insects deserves ex- 
perimental consideration In many 
"uys, the equine malady shows a be- 
ha\ior analogous to human infantile 
paralysis It is therefore not unlike!) 
that the spread is due principally to un- 
recognized cni riers However, the in- 
fection may possibly be earned by food 
or water which has at some tinic hien 
contaniin.Kcfl carriers or the di— 

‘nsed amm.iJs Certain tt clinical diftl- 
cn tH - rendered a ‘•earcfi 

HTt^rritr. mii>r;utical 
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CuNicAt Symptoms 

The period of incubation in the spon- 
taneously contracted disease is difficult 
to estimate although a few observations 
indicate a lapse of from one to three 
weeks between exposure and readily 
recognized symptoms Under experi- 
mental conditions and espeaally with 
massive intracerebral infection the in- 
cubation time is on the average eight 
days and may be as short as three da 3 '’s 

Preceding the onset of the acute 
symptoms which attract attention, the 
temperature is found to var}' fiom 
37 2° to 41 1° C Unwillingness to be 
led, lack of spirit, slightly mcoordi- 
nated gait, abnormal position of the 
limbs, failure to lespond when called, 
01 m unbroken colts, failure to run 
when approached are some of the pre- 
monitory signs which may rapidly be 
followed by more pronounced mani- 
festations of the disease 

In seveie cases, the horses stagger, 
fall and are unable to get up when 
pressed to do so They may he on their 
sides Convulsive or swimming mo- 
tions are common and cause, as a rule, 
severe bruising of the head and limbs 
In the advanced stages, the animals 
are relatn el)'- quiet The pulse and res- 
piration are usually acceleiated and to- 
wards the end arrhythmic Cutaneous 
h 3 'peresthesia of the neck may be fol- 
lowed by anesthesia The examina- 
tion of the blood reieals a pohcjthe- 
mia (due to dehydration) a slight leu- 
copema and a raised icteric index The 
findings m the urine are essential!} 
normal The conjunctiia is alwais in- 
jected and ficquently icteric or graj*- 
ish, being studded with pclechiae and 
ecclnmoscs Motor disiurluiice': m 


the mnenation centers of the cranial 
nenes are usually present m more se- 
vere cases Inability to s\\ allow , facia! 
paresis, fibnllar spasms of the muscles 
of the face and hmbs, continuous or 
periodic grinding of the teeth, rare!) 
amaurosis, rales m the throat and a 
foul smelling breath and paresis of the 
lips are characteristic of advanced cas- 
es Such animals may succumb to the 
infection m from three to eight dajs 
or, since the prognosis is hopeless, due 
to complications such as pneumonia, 
they are usually destro} ed for humane 
reasons 

Two clinical types are common in 
the milder cases — ^the sleepy and the 
walking type In the former, the 
horse may lean with a drooping head 
against supporting objects m a drow'sy 
somnolent state, occasionally grinding 
the teeth, or yawning A peculiar loose- 
ness of the lips or a twisting of the 
upper hp to one side may be noted The 
walking type is characterized by cir- 
cling motions .Such cases ma\ follow 
dose to the fence and onl\ change di- 
rection wdien they come m contact w ith 
a turn m the fence or other obstacle 

In approximately 10 to 20 per cent, 
recovery w'lthm a few da\ s is unci cnl- 
ful although the animals maj haie a 
nasal discharge for seieral weeks and 
exhibit a shghtli incoordinated stiff 
gait and a marked loss m weight \1- 
though the aiailablc data are incom- 
plete It has been gradualh recoanizcd 
that many horsc« fail to regain their 
original iigoi and strength 

Gross a\‘d Micro-copicai, 

PlTIlOrOGl 

The anatomical legions found on 
autopsi of animals sacrifice*! lx fore 
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the onset of complications, are insig- 
nificant Aside from a general icterus 
of varying degrees of intensity, suc- 
culent lymph-nodes and slight paren- 
chymatous changes in the liver and 
kidneys no gross lesions are found No 
enlargement of the spleen has been 
noted The spinal fluid may be mark- 
edly inci eased and show a lympho- and 
leucocytosis (12 to 30 cells per c mm ) 
As a rule the brain and cord are moist 
and injected irrespective of the ad- 
vanced dehydration of the tissues 
which may be present 

Microscopically, the most conspicu- 
ous changes consist of hemorrhages 
around the vessels of the olfactory 
bulbs and the brain stem, and edema 
and infiltration of the perivascular 
sheaths and spaces by mononuclear and 
pol}morphonuclear cells This cuffing 
of the veins and artenes is variable in 
intensity but is always pronounced m 
tile advanced cases of the disease 
Scattered patches of infiltration in the 
gray and white matter are common It 
may be \ery pronounced in the vicinity 
of the innervation centers of the fa- 
cial nerics and throughout the entire 
cord Areas of infiltration are also 
noted in the semilunar and peripheral 
ganglia However, the distribution and 
inten^siu of the inflammatory foci dif- 
tcr from that commonly seen in typi- 
cal Borna disease Nuclear inclusions, 
of the character described as tjpical 
of Borna disease by Jocst and Degcn, 
ln\c not been ob':cr\cd in the speci- 
mctH uht lined in 1930 Hoi\e\cr, since 
l^r J A I Inwarth has found peculiar 
tnt-nnurlear corpu'^ck*; m the ganglion 
of the hipjvicntnpus of brains se- 
c’-od tr<>m tlie 1911 epidemic, it is 
<i't.*'n< I adM^'djk to wi'hlrdd final con- 


clusions as to these until a more de- 
tailed search has been completed 

Etiology 

As already mentioned, the disease 
was originally attributed to the path- 
ogenic action of various organisms or 
to the toxin of Cl botulinum. Through 
the studies of Meyer, Haring and How- 
itt® of California, and Record and his 
associates^ of Nevada, evidence has 
been furnished that the American en- 
cephalomyelitis IS produced by an ul- 
tramicroscopic organism The virus 
has been demonstrated in the brain tis- 
sues of two of nine hoises ill from the 
spontaneously contracted disease in the 

1930 epidemic It has been passaged 
through vaiious animals, in particulai, 
guinea pigs With an improved tech- 
nic and the selection of the guinea pig 
as the most susceptible laboratory ani- 
mal the virus has been lecovered m 
four of eight cases studied during the 

1931 outbreak The failure to demon- 
strate the infective agent in every case 
IS probably due to the uneven distri- 
bution of the virus in the brain tissues 
and the process of autosterilization 
which is apparently in progress at the 
time the disease is clinically recognized. 
In the course of one transmission cn- 
periment only one of eight guinea pigs 
injected intracerebrally with the brain 
emulsion of a field case developed 
symptoms and succumbed to the virus 
infection The chances of recovering 
the virus are greater when the brain 
stem IS tested duiing the first or sec- 
ond da} of the clinical disease than 
"hen the material is secured from 
horse ^\hich has been ill for a longer 
period 

Iflood cultures jircparcd from 12 
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horses in various stages of the disease 
have remained free from readily cul- 
tivable micro-organisms The spinal 
fluid of four cases sacrificed on the sec- 
ond day of the visible disease remained 
sterile, while that of 12 horses sacri- 
ficed or dead on account of encephalo- 
myelitis gave cultures of hemolytic and 
nonhemolytic streptococci These or- 
ganisms proved to be nonpathogenic to 
small laboratoiy animals and horses 
and are considei ed as secondary invad- 
ers 

Enrichment cultures of pieces of 
brain and spinal cord in blood broth 
yielded a and ^ streptococci in four of 
ten horses so examined In every in- 
stance the horse which furnished the 
positive cultures had been ill for some 
time 01 had died The virus was dem- 
onstrated 111 the brain tissues which 
gave no visible growth on culture me- 
dia free fiom living cells 

Animals Susceptible and Modes 
OF Infection 

Guinea pigs, rats, rabbits, mice and 
monkeys (Macacus ihestts and nmo- 
vtolgus) are all susceptible The young 
guinea pig, weighing 250 to 300 grams, 
IS probably the most susceptible lab- 
oratory animal , the incubation time 
varies from one to three days after in- 
oculation by the intracerebral route A 
sharp febrile reaction, 40° C and above 
followed nithin two days by a subnor- 
mal temperature, announces the prog- 
ress of the infection i\hich manifest'; 
itself in the form of flabbiness of the 
abdomen, weakness, salivation, humped 
cat-pose or inability to rise, tumbling 
motions, fibrillar tremors of the limbs 
and pans loss of n eight and death be- 
tween the fourth and sixth day Guinea 


pigs may be infected by the cerebral, 
intraperitoneal, subcutaneous and intra- 
cutaneous routes With a potent virus 
the infection is regularly fatal Suc- 
cessful infections followed the nasal 
instillation of virus in the guinea pig 
and rabbit but not in the horse Feed- 
ing of virulent material to guinea pigs 
has in the few experiments performed 
failed to infect In fact, continuous 
passage through guinea pigs enhances 
the virulence for this rodent During 
the execution of the experiments, nor- 
mal guinea pigs have been in inti- 
mate contact with infected animals 
Thus far no infections b}'^ cohabitation 
have been observed 

Rats are likewise susceptible The 
infected animals show general weak- 
ness, mcoordinated motions and a 
crusty nasal discharge Death follows in 
from SIX to eight da} s 
Young rabbits are susceptible to in- 
fection by the intracerebral, intra- 
ocular. intravenous and nasal routes 
The disease is not ah\a}s fatal Some 
rabbits may have fe\er of short dura- 
tion, usually from the second to the 
fourth da} after the injection , if 
chloroformed at this stage the Aims 
ma} be demonstrated m the brains In 
the fatal infections the fever subsides 
just as in the guinea pig and is fol- 
loAved by general weakness accom- 
panied b} \ain efforts to rise, abnonnnl 
positions and tremors m the extremi- 
ties arc regular!} followed b\ dixith on 
the fifth to the tenth JaA Passage of 
the Aims through rabbits docs not di- 
mmish Its pathogenicitA for guinea 
pigs, monkeys and hor«cs 

Although mice arc qipircnth Its' 
susceptible to infection than r.its nr 
guinea pigs the} may lie infected h} 
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intracerebral or by intrapentoneal 
routes, provided, in the latter proce- 
dure, the central nervous system is in- 
jured by an injection of a starch solu- 
tion Death on the seventh or eighth 
day may follow a period of lethargy. 

Monkeys are readily infected by the 
intracerebral route in consecutive pas- 
sage, with virus obtained directly from 
horses spontaneously ill of the disease 
or from experimentally infected rab- 
bits and guinea pigs The incubation in 
18 monkeys has averaged four to six 
days, and the time between infection 
and death eight to ten days Preceding 
the onset of visible symptoms the body 
temperature rises above 41® C Ex- 
treme weakness, unsteadiness, somno- 
lence, trembling of the head and ex- 
tiemities, muscle spasms, facial pare- 
sis, desire to chew or to gnaw, and a 
swaying gait to one side may be fol- 
lowed by inability to rise and later by 
death The characteristic perivascular 
and parenchymatous infiltrations are 
found in the central nervous system 
Rcco^ely has been noted in one of the 
18 monkeys successfully infected The 
Mrus after passage through the mon- 
kc} docs not lose its virulence for the 
horse or guinea pig 

Nineteen horses have successfully 
been infected by the intracerebral and 
one In the intra-ocular route Two 
cqiiine animals contracted the disease 
following the subcutaneous injection of 

totpl of 12 giams of brain sub'^tance 
from ‘'pontaneous cases of encephalo- 
untbtis observed during tin* month of 
ltd’ . l'»vl \c n rule however, rcpcat- 
* 1 !i.n:ul 'ttotjs harl to immimitv Since 
m O' oT th* h-'-r* - bi\{ b<(U ‘-•irri- 
J> ’ 1 i’l O'- hr t'i oh.'iui tig iP'-'iimm 
• »* vrt' tin fprb s^nip- 


toms have been carefully studied. The 
incubation time following intracerebral 
injection of the virus varies from 
three to eight days As a rule the onset 
of visible signs is preceded by a rise in 
temperature of from 2 ° to 3,° varying 
from 39° to 40 5° C However, a feb- 
rile reaction may not be recorded Ac- 
companying the fever, slight psychic 
depression and incoordination in gait 
may be noted On the fifth to the tenth 
day the animal may stagger, grind its 
teeth, appear dull, somnolent, or ag- 
gressive and try to bite. The symp- 
toms of anorexia, defective deglutition 
and inability to rise become more 
marked and the animal dies between the 
sixth and fifteenth day In general, 
symptoms and anatomical findings are 
indistinguishable from those of the 
spontaneous disease During 1931 a 
few horses were found to resist infec- 
tion by the intracerebral route The 
hog and chicken appear to be resistant 
to infection 

Characteristics of the Virus 

The virus passes readily through 
bacteriological filters such as the Bcrk- 
feld V and the Seitz filters Guinea pigs 
as well as horses have been successful- 
ly infected with such filtiates In this 
respect the virus differs from that of 
Eorna disease Theie is some evidence 
that the virus passes through a 3 0 but 
not a 3 0 or 4 0 per cent collodion ul- 
trafiltcT Experiments on guinea pigs 
indicate that the virus is active in a di- 
lution of 1 1,000 of brain siispen‘=ion. 
but not m a dilution of 1 *10,000 In 
lilt* ‘.Mtc the viruldicc i*' ictained 
f*»r at months .-tud when kept 

rt mains active fm five week' 
b 1 ' erv n '.I'-tatit to glvcerin Held 
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in neutral SO per cent glycerin at 41“ 
C the brain tissues secured from an ex- 
perimentally infected horse remained 
Mrulent for 12 months 

Miss B Howitt® has shown that the 
whole blood or the serum from the 
peripheral arculation and the heart 
blood of experimentally infected gui- 
nea pigs and monkeys collected during 
the febrile peiiod may contain the vi- 
rus In one horse infected by the in- 
tracerebral route the virus was demon- 
stiated in the blood with the onset of 
the febrile reaction (third day after 
the inoculation) Repeated unsuccess- 
ful attempts were made in 1930 and 
in 1931 to find the virus in the venous 
blood of horses spontaneously ill from 
encephalitis The blood was re-injected 
subcutaneously into horses or tested on 
guinea pigs Experiments to demon- 
strate the virus in the blood of several 
experimental horses examined earl> 
during the febrile rise of the body tem- 
perature were also unsuccessful The 
failures may be attributed to the great 
dilution of the virus in the horse and 
to the technical procedure which per- 
mits only a relatively small amount of 
blood to be tested on a guinea pig by 
intracerebral or intraperitoneal injec- 
tion As soon as suitable methods of 
concentration by absorption have been 
worked out the search for the ^ irus in 
horses will be resumed Thus far it 
has been recovered only from the cere- 
bium, pons, medulla oblongata, spinal 
fluid, spinal cord and one lymph node 
(Rccoids'*), but not from the Iner, 
spleen and kidnejs of the horse On 
the other hand Mi'^s B Howitt ha*! 
found the Mrus in the peiiphcral nei\es 
of a monke} and in the salnar} 
glands spleen Iner and adrenals of 
guinea pigs, but not in their feces 


Immunity 

Veterinarians have reported the re- 
currence of encephaloinj^elitis in 16 
horses during the 1931 epidemic A 
“recurrence probability” of only 07 
per cent would indicate that relapses 
are rare and that a clinical attack of the 
disease is productive of a high degree 
of immunity The existence of such a 
state has been proven in several horses 
recovered from a spontaneous attack 
or infections experimentally induced 
by the intracerebral injection of a very 
potent virus Furthermore, in the 
course of infection-experiments on 
horses purchased at random during 
1931, obviously immune animals ha\e 
been encountered 

Then again, a comparison of the 
epidemiological data from 1930 and 
1931 makes it perfectl} clear that the 
Aanous waves of encephalomj ehtis 
leave behind a horse population pow- 
ei fully refractor) to subsequent infec- 
tion 

Accoinpanving the Msible epidemic 
of 1930 carefully recorded at one ranch 
(with 687 hoises and mules, 67 cases 
and 32 deaths), a much larger iinisiblc 
immunizing ^\a^e must liaie estab- 
lished the protection which plc^cntcd 
the occurrence of a single case in 1931 
The nature of this immunit) in the 
horse is not known since repeated at- 
tempts to demonstrate antibodies cap- 
able of neutralizing the \iru'> tu x ho 
or VI xno in the blood-serum of recov- 
ered horses have failed \s an tmer- 
gcnc) the use of coinalcccCiit <• rum 
was recommended dnrri'r the epide.irc 
of 1930 and Its nttei licl “f 

therapeutic value was doubtks? due to 
the absence oi ]irn,<.ctive autib • .ic- in 
such sera On the other ln"d il i*- nn- 
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portant to note that the sera of rabbits, 
guinea pigs and monkeys contain spe- 
cific antiviral substances which, accord- 
ing to Miss B Howitt, protect labora- 
tory animals The potency of such 
sera, in particular those of rabbits, can 
be increased by repeated subcutaneous 
injections of virus These “hyperim- 
mune” sera will protect guinea pigs 
against a fatal intracerebral or nasal 
administration of the virus if given one 
or even four days preceding the infec- 
tion These experiments have clearly 
shown that a therapeutic effect can be 
expected only during the febrile period 
when the virus is not as yet fixed in 
the central nervous tissues These ob- 
servations and other theoretical con- 
siderations prompted the preparation 
of “hyperimmune” sera in 17 horses 
which had either recovered spontane- 
ously or had passed through an un- 
recognized infection following the in- 
tracerebral administrations of small 
amounts of virus or the subcutaneous 
injection of large quantities The im- 
munity of the treated horses was estab- 
lished b}'^ one or several intracerebral 
test injections of the Mrus Although 
the majority of the horses survived 
these drastic tests only four, upon pro- 
longed immunization furnished sera 
vhich ncutialized the Mrus with any 
degree of certainty ni v'tro and i;j vivo 
The pooled ‘.eruin of these horses has 
been used intra\enously in amounts 
\ar\ing from 500 to 1 000 cc on 39 
hfir‘-c‘- 111 \ arums stages of the disease 
Thirl) .iniiinK made a rajiid and ini- 
rvo.itful rv(.ft\vr\, while nine, or 23 
P‘ r ine^ragc morlaht) during 

K»3l. '>7 p. r tem'i, dud or wrre sac- 
n{-c*d MM atrMunt of nmiphriiions 
*}'•' m Ttalit' m n roMiD of n hor>.f^ 


the course of the disease was two, or 
15 3 per cent An opportunity may be 
afforded to evaluate more conclusively 
these encouraging prehmmaiy results 
m the course of future epidemics 
Experiments having in view the im- 
munization of horses are few. Twelve 
horses received subcutaneously 60 cc 
of a 20 per cent suspension of virulent 
horse or monkey brain The injections 
were well tolerated in 11 animals One 
horse after four injections at three day 
intervals (48 grams of brain material) 
developed typical symptoms of enceph- 
alomyelitis on the fifteenth day after 
the first, or the fourth day after the 
last, injection The horse died on the 
fifth day of sickness For several 
months the immunized horses, which 
had been tested by intracerebral injec- 
tions and had been bled lepeatedly si'C 
to twelve liters, remained well Sub- 
sequently, seven horses sickened with 
fever, weakness, depression and ano- 
rexia, but had no symptoms indicatnc 
of localized involvement of the central 
nervous systems These animals suc- 
cumbed to the acute disease or re- 
mained weak for months and finally 
died unexpectedly At autopsy n spleiia 
tumor and extensive dcgeneratnc 
changes were found in the liver and 
kidneys The nature of the disease has 
not been determined although a mal- 
ady resembling it clinically and an- 
atomically has been produced m a 
hoi sc Efforts made on ‘.mall labora- 
tory animals by the subcutaneous la* 
jeciion of spleen and liver tissues se- 
cured from one of the rapidly fatal 
ca'ies ha\c faded It may be mere co 
incidence but the disease developed 
onl) m the horses injected with lirain 
tis‘-ue which contauud the cncc}>h'*l”' 
nnthtic virus .Several equinec, wlikh 
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served as controls, mingled freely m 
the same pastuie and bam with the 
treated animals They have remained 
well 

Further active immunization experi- 
ments have been deferred until Miss B 
Howitt has completed her study on the 
immunizing properties of the virus 
treated by various methods 

Cross Immunity Between the 
Virus Strains of 1930 and 1931 
AND Between Other Viruses 
OF THE FiETER-PaSSING GrOUP 

It has been proved by mi viU o neu- 
tralization experiments on small ani- 
mals that the virus of 1930 is identical 
with that responsible for the epidemic 
of 1931 Furthermore, horses immu- 
nized with Virus A (1930) prove also 
refractory to infection by intracerebial 
inoculation with Virus B (1931) 
Monkeys recovered from experimen- 
tal poliomyelitis are still susceptible to 
the virus of encephalomyelitis No 
cross neutralization exists between the 
encephalomyelitis serum and the poho- 
m)felitis virus, and vice vcisa, the 
poliomyelitis serum lacks antiviral 
substances foi the encephalomyelitis 
virus (Howitt. 1931) ® 

Guinea pigs and rabbits proven im- 
mune to the encephalomyelitis virus by 
repeated intracerebial inoculations may 
succumb to an injection b}*^ the same 
route of the virus of Boina disease 
(obtained through the courtes} of 
Prof W Zwick) Reiersc cross im- 
munity tests ha%c not furnished con- 
clusue results Although rabbits and 
guinea pigs ma}- be immunized against 
the virus of Borna disease, man\ 
months ma\ elapse (on account of the 
characteiisticalh long incubation lime) 
before the c\istcncc of an mimunit) is 


definitely established As already stated, 
older guinea pigs, and especially older 
rabbits, possess a natural immunity to 
the encephalomyelitis The apparent 
refractory state to the encephaloni) e- 
litis virus of an older animal, which 
may be immune to Borna disease, may 
therefore be merely the expression of 
a natural immunity and in no nay 
prove the existence of cross protection 

Transmission of Equine Encepha- 

EOMYELITIS TO ilAN 

Although many important questions 
concerning the nature of the virus, its 
pathogenesis and portal of entry into 
the body of the horse, its epidemic 
spread, etc, remain unsolved, it ap- 
pears important to continue the inves- 
tigations, particularly m view of the 
recently recognized possibilitj' that man 
may become the victim of the equine 
encephalomyelitis virus Conclusive 
proof IS missing, since the brain tissues 
of tlie suspected cases were not tested 
for the presence of a virus Hovcier, 
the circumstances, and the clinical and 
anatomical manifestations arc suf- 
ficiently suggestne to « arrant brief 
consideration 

Case I On Jub 23, 1931, the \\^oo(Uaiid 
Clinic admitted C G , an Anicncin ranch 
hand, age 43 in a sciin-coimtocc condition, 
and with a liistori of fc\cr of four d^^s 
duration, slight hcadnchc in tJie occipinl 
region, and pain in the neck thori\ iiid Jiini* 
bar region He was rtiticss and di«oriciit<d 
A. Week prcccdimr the oned he Jnd ntiendcd 
scienl hordes which Ind Ix-Ci'im sick ind 
died from ciiccphnlfini chti' 

On the di\ of admission <i\ ih.s niter 
the onstt, the patient conipIaiiKd ot drr 
and headache He was fr 

his scim-comatost <tatt bit ’in i.alPidi \ t ' 
to skip acain m no appi'sii. di-l-tss Ji- 
decp rsflc\cs were singe <11 I’lr* , ’ . Kc-* 

mg nogatiii the p. jnls rf’r'id !•' 3 ht 
were normal in sj?c H 'ni " \ c ii''\ d > t 
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patient became more lethargic Following a 
transfusion on July 25, he improved con- 
siderably, but succumbed to respiratory fail- 
ure on July 27, four days after admission 
The autopsy revealed no gross anatomical 
lesions aside from a terminal bronchopneu- 
monia, a moist, markedly injected central 
nervous system, and a spinal fluid with 200 
cells per c c (60 per cent polynuclears) An 
incomplete neuropathological examination 
demonstrated a slight inflammatory reaction 
in the meninges, particularly in the depths of 
the sulci and surrounding the cortical ves- 
sels Focal and diffuse parenchymatous in- 
filtrations with lymphocytes and leucocytes 
were quite numerous in the cortex, the thal- 
amus and the pons Dr G Y Rusk, who saw 
the sections, considers the lesions character- 
istic of an unusual type of encephalitis re- 
sembling the infective encephalitis of the 
horse 

Case II In October, through the courtesy 
of Dr J kl Wolfsohn of San Francisco and 
Dr Frank W Lee of Sacramento, a report 
of a case of encephalitis had been received 
The patient in question had cared for his 
horse v\hich suffered from encephalomyelitis 
late 111 September The course of the pa- 
tient s illness had all the characteristics of 
an atypical encephalitis which suggested a 
suspicious connection with that of the horse 
During conialcsccncc a sample of the blood 


serum was subjected to an tu viUo neutral- 
ization test with equine encephalomyelitis 
virus with a negative result Early in Janu- 
ary the patient had not entirely recovered 

In view of these observations* a plea 
IS made that the brain and cord of 
every fatal atypical human case of en- 
cephalitis be examined for the presence 
of the equine virus (by intracerebral 
inoculation of guinea pigs or mon- 
keys) The later species is preferred, 
since larger amounts of the brain sus- 
pension may be injected and the course 
of the disease may be more readily 
followed by the inexperienced 

In order to keep a record of the many di- 
versified observations, a senes of moving 
pictures has been taken in the field and in 
the laboratory, during the epidemics of 1930 
and 1931 The film supplements the preced- 
ing remarks and thus completes a brief sur- 
vey of the present knowledge of the North 
American encephalomyelitis of the horse and 
mule 

*A third case of non-fatal encephalitis con- 
tracted through the handling of infected 
horses was seen in a veterinarian m J^hi 
1932 
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Sensitization to Fungi 

By Grafton Tyler Brown, BS.MD.FACP, Washington. D C 


M icro-organisms may be 

divided into four distinct 
groups, namely, the Schizo- 
mycetes or bacteria, the Hyphomycetes 
or molds, the Blastomycetes or yeasts, 
and the protozoa The bacteria, molds, 
and yeasts belong to the plant king- 
dom, whereas the protozoa belong to 
the animal kingdom Fungi, in addi- 
tion to molds and yeasts, include rusts, 
smuts, mushrooms, etc The molds 
have been classified into five families, 
with several hundred genera, and thou- 
sands of different species From the 
viewpoint of allergy, this is a last un- 
explored field, and I have selected for 
study those varieties which have al- 
ready been reported by other in\estiga- 
tors, and also all the different fungi 
(molds and yeasts) that could be cul- 
tured from patients’ skin lesions, spu- 
tum and nasal secretions, stools, and 
environmental dusts (house and mat- 
tress) 

Review or Literature 

Storm van Leeuwen^ has a clear 
claim to priority in the field of asthma 
due to fungi, as he nas the first to call 
attention to the importance of mold al- 
lergens in the causation of this disease 

Presented in part before the Georgetown 
Clinical Societj, Noi ember 17, 1931 and 
The Medical Socictj of the District of Co- 
lumbia, December 9, 1931 Rccencd for pub- 
lication, Februan 1, 19S2 


He- attributed the climatic t}pe of 
asthma so pre\alent in Holland, to 
products of the growth of molds. 
3 '^easts, or bacteria, which he termed 
“climate allergens or miasms” Storm 
van Leeuwen® usually worked with six 
different molds, namely, Aspagtllus 
fiavns, AspogiUus fmmgatus, Asper- 
gillus ntdulans. Aspcigillus iiigcr, Mii- 
cor, and Penicillium, and by testing his 
asthmatics intracutaneously with ex- 
tracts of these molds, found about 50 
per cent of them sensitive to mold al- 
lergens * He also found about 20 per 
cent of his asthma patients sensitn e to 
an allergen formed in gram infected 
with common mites 

Cadham® reported three examples of 
asthma due to sensitization to grain 
lusts 

Hansen,® in Germany, found that 15 
per cent of his asthmatic patients ga\c 
positnc skin reactions to one or more 
of the following molds Aspciqtllus 
fumiqafus, Aspergillus nigcr, Piincil- 
liinii glattcum A^peigillit^ glaucuf, nm\ 
Aspeiqillus mditlans He was able to 
reproduce asthmatic attacks m a num- 
ber of these patients w itli spore*' of the 
reacting molds 

Hopkins, Bcnham, and Ktsten' were 
the first m the United States to rtjvirt 
a case of asthma due to a funqns ( \1- 
teniana) The jiaticnt m addition to 
being nnrkedh ceiiMtne to \it<rnarn 
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gave definitely positive skin reactions 
to several other molds, including As- 
pergilltis mdulans cultured from an ec- 
zematous lesion on his leg In this con- 
nection it may be stated that some years 
previously, Niethe,® and Hilgermann® 
had attributed certain cases of eczema 
to sensitization to common saprophytic 
molds which grew on the skin lesions 

Bernton^® has given an account of 
one patient with asthma due to a mold 
— Aspergillus fumigatus Specific treat- 
ment was attempted in this case, but 
was discontinued after the third sub- 
cutaneous injection of a 1 5000 extract 
of Aspergillus fumigatus, because of 
the severe asthma produced by these in- 
jections 

Ramirez and Eller^^ reported two 
cases of “contact dermatitis” (dermati- 
tis venenata), and one case of asthma 
and urticaria, due to sensitization to 
green Penicilhum 

Flood^^ has just reported the case of 
one patient with asthma due to sensi- 
tivity to Miicor plumbeus He also 
states that in a group of 55 patients 
with chronic asthma, 14 per cent gave 
positive skin reactions to common dust 
fungi 

Medical literature contains numerous 
references to Trichoph)din hypersensi- 
tneness in persons with deep-seated 
ringworm infections, and Low,^® and 
Bloch’"* have reviewed the subject in 
detail More recently, Jadassohn and 
Peek’® showed that this skin hypersen- 
sitivencss to Tnchophytin is also quite 
constantl) present in superficial tinea 
infections Sulzberger and Le\Ms,’° by 
means of contact or patch tests with 
Trichoph>tin demonstrated that prod- 
ucts of fungi are capable of causing 
an eczematous eruption on a hypersen- 


sitive skin Ramirez’’^ has reported a 
case of hay-fever and asthma which 
could be traced to Trichophydm sensi- 
tization Sulzberger and Kerr*^® re- 
corded the case of a man with tinea of 
the hands and feet, who gave immed- 
iate, marked, urticanal-wheal reactions 
to intradermal Tnchophytin tests With 
this patient’s blood serum, they were 
able to passively transfer the urticarial 
Tnchophytin hypersensitiveness to the 
skin of normal nonsensitive individuals, 
thus demonstrating the presence in the 
blood of Prausmtz-Kustner antibodies 
or specific reagins. Wise and Sulzber- 
ger’® reported the case of a patient 
with dermatitis, and occasional attacks 
of urticaria, asthma, and hay-fever, in 
whom an intradermal test with Tricho- 
phytin produced an acute attack of hay- 
fever and generalized hives, necessita- 
ting the administration of epmephrm 
for relief 
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several different strains of yeast were sup- 
plied by Standard Brands Incorporated 
Mushroom and yeast diagnostic proteins were 
purchased from the Arlington Chemical 
Company Tnchophytin (Farbenindustrie) 
was procured through Metz and Company 
Dr Fred Cadham sent me some uredospores 
of Pucctiua g>amms (wheat rust) 

Culture, Isolation, and Identifi- 
cation OF Fungi 

Dusts from various sources, princi- 
pally house and mattress dusts, were 
cultured on Czapek’s solution agar, 
dextrose agar, and Sabouraud’s me- 
dium in pour plates The plates were 
then incubated at 37 5° C and at room 
temperature for from three to seven 
days These plates were observed daily 
during this time for evidence of 
growth, and the characteristics of all 
colonies were studied Daily observa- 
tions were absolutely essential, because 
of the piofuse growth which sometimes 
occurs in a relatively short time, mak- 
ing it difficult, if not impossible, to iso- 
late the various molds, yeasts, and bac- 
teria in pure culture, unless subcultures 
and subsequent plates are made 

As soon as the individual colonies 
made their appearance, they were fished 
and subcultured on slants of Czapek’s 
solution agar, 1 per cent dextrose agar, 
Sabouraud’s medium, or such other 
media as were indicated by the mor- 
phology of the colony and the charac- 
teristics of the organism These sub- 
cultures were then incubated at 37 5 
C and at room temperature until the 
typical colored hyphae de\ eloped, dur- 
ing which time daily obseivations were 
made as to the progress and character- 
istics of the growth Complete colora- 
tion of the aerial hyphae usualh dc- 
^ eloped m from one to sc\cn dais, de- 


pending to some extent on the character 
and type of the mold During this time 
microscopic preparations were exam- 
ined, and notations made of the method 
of development of the stalk, coiiidio- 
phores, spores, etc , of the molds 
After coloration was complete, final 
observations were made, macroscopi- 
cally and microscopically, and in mani 
instances, special fermentation tests 
and biologic determinations weie also 
made These findings, together with 
previous obsenations weie compared 
with known mold cultures These ob- 
servations and comparisons, together 
wuth reference to the w’orks of Buchan- 
an, Thom,-’^ and Gulliermond and 
Tanner,-® were sufficient in most in- 
stances to identify the mold or jeast m 
question, but m other instances it was 
possible to report the mold or \cast 
only as belonging to a group, and not as 
a specific entity Some of the media 
used, and their ingiedients, arc as fol- 
low's 


Czaplk’s SortTioN Acar 


Distilled water 

10000 cc 

Sodium nitrate 

10 Cm 

Potassium phosphate {K„IIPO^) 

10 Gm 

Magnesium sulphate 

0 5 Gm 

Potassium chloride 

0 5 Gm 

Ferrous sulphate 

001 Gm 

Sucrose 

100 Gm 

Agar-agar 

ISO Gm 

DtXTROSF '\r.\R (1 PIR Cl NT) 

Distilled w ater 

1000 cc 

Sodium chloridi 

S Gm 

Meat CNtract 

5 Gm 

Peptone. 

10 Gm 

Dextrose 

10 Gm 

Agar-agar 

Gm 

S\pfn.R sen's Mom 'i 


Dislilkd waur 

lOi-lcc 

Peptone 

10 G( 

Maltose 

40 G 1 

\gir-apar 

IR <,n 
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MawosC Broth (2 per cent) 


Distilled water 1000 c c 

Peptone 10 Gm 

Sodium chloride 5 Gm 

Meat extract 5 Gm 

Maltose 20 Gm 


The above media are especially suit- 
able for the growth of molds and 
yeasts In addition to these, other spe- 
cial media peculiarly adaptable to cer- 
tain types of growth were used, and, of 
course, the loutine media for the 
growth and differentiation of the vari- 
ous bacteria were also used in the work 
of cultivation, isolation, and identifica- 
tion 

Preparation of Powders and 
Filtrates from Molds 

The molds from which powders and 
filtrates were to be made were inocu- 
lated into malt extract broth These 
cultures were allowed to stand at room 
temperature for from 25 to 30 days, 
during which time a definite and spe- 
cific felt developed on the surface of 
the medium After growing for this 
length of time, the felt and broth mix- 
ture was filtered through sterile filter 
paper, and the broth filtrate was 
caught in a sterile container The felt, 
which remained on the filter paper, was 
dried in the incubator for 48 hours It 
i\as then transferred to a sterile moi- 
tar and ground into a fine powder This 
powder was placed in a sterile tube, 
and labeled In some instances, when 
the felt did not dry after a period of 
48 hours m the incubator, it was neces- 
sary to freeze it with “dry ice” and 
grind the felt in this condition, after 
which, drying was more or less success- 
ful 

The broth filtrate was again filtered. 


this time through the Berkefeld candle 
This filtrate was then transferred to a 
sterile vaccine vial, and cultured for 
sterility, both aerobically and anaerobi- 
cally, for at least 72 hours, after which 
it was kept in the refrigerator until 
needed 

The medium used for growing molds 
for this purpose consists of a 10 per 
cent solution of malt extract m dis- 
tilled water This medium seems to be 
superior to other preparations, for the 
development of a massive felt and a 
potent filtrate The yeasts were cul- 
tured in a manner similar to that used 
for molds and for bacteria The types 
of media most suitable for the grow'th 
of yeasts, are sugar broths and beer 
wort, with or without the addition of 
agar or gelatin 

Method of Preparing Mold 
Extracts 

Concentrated (2 per cent) glycerin 
extracts of the various fungi have been 
prepared, in addition to the dried pow- 
dered felts, and sterile broth filtrates 
just referred to These glycerin ex- 
tracts were prepared by adding one 
gram of the dried powdered felt to 50 
cc of an extracting fluid, which con- 
sists of 50 per cent glycerin and 50 per 
cent buffered salt solution Some ster- 
ile glass beads were added to facilitate 
shaking, and prevent clumping The 
buffered salt solution was made by 
adding 2 7 grams of sodium bicarbo- 
nate and 5 grams of sodium chloride to 
1000 c c of distilled w^ater These ex- 
tracts were kept in the refrigerator for 
a week, and thoroughly shaken at least 
once daily The extracts were then 
filtered through a Berkefeld candle 
and examined for sterility 
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Fungi Studied 

My collection of fungi at the present 
time IS as follows 

Alternaria humicola 
Alternana mail 
Alternaria sp (five strains) 

Aspergillus candidus 
Aspergillus clavatus 
Aspergillus conicus 
Aspergillus flavipes 
Aspergillus flavus 

Aspergillus fumigatus (nine strains) 
Aspergillus glaucus (eleven strains) 
Aspergillus hortai 
Aspergillus nidulans (eight strains) 
Aspergillus niger (seven strains) 
Aspergillus ochraceus 
Aspergillus oryzae 
Aspergillus parasiticus 
Aspergillus terreus 
Aspergillus versicolor (two strains) 
Aspergillus Wentii 
Aspergillus sp 

Cephalothecium roseum (Trichothe- 
cium roseum) 

Citromjces sp 
Cladosporium sp 
Dicoccum asperum 

Endothia parasitica c 

Fusarium orthoceras 

Gram smut 

Hormodendrum hordei 

Monilia albicans (two strains) 

Monilia parapsilosis 
Monilia sitophila 
Monilia sp 
Mucor circinelloides 
Mucor erectus 
Mucor fragilis 
Mucor griseocjanus 
Mucor mirus 

Mucor miicedo (eight strains) 

Mucor piriformis 

Mucor plumbeus (three strains) 

Mucor raceniosus (two strains) 

Mucor sp (three strains) 

Mushroom (food) 

Neurospora sitophila (ascoim cetous 
stage of Monilia sitophila) 

Paecilomjces \arioti 


Penicillium brevicaule 
Penicillium chlorophaeum 
Penicillium chrysogenum 
Penicillium cjclopium 
Penicillium elongatum 
Penicillium expansum (se^en 
strains) 

Penicillium glaucum (green — nine 
strains) 

Penicillium griseo-roseum 
Penicillium italicum (two strains) 
Penicillium lanosum 
Penicillium o\aIicum 
Penicillium Pfefferianum 
Penicillium sp (two strains) 

Polyporus versicolor 
Puccinia graminis (uredosporcs) 
Rhizopus nigricans 
Saccharomj ces cere\isiac (four 
strains) 

Saccharomyces torulac 
Saccharomj ces sp (three strains) 
Sporotrichum Beurmanni 
Trichoderma Koningii 
Trichophj ton gj pscum 
Trichophjton mixed (g\ pscum, cc- 
rcbriforme, migroidcs, cratcri- 
forme, rosaceum, and Molacciim) 
Ustilago majdis (corn smut) 

Testing and Treating j\ith Fungi 

A considerable number of patient’s 
with asthma, ec/cema, hay-fe\er and 
other related conditions, ha\e liccn 
tested more or less routinelj for sensi- 
tization to fungi The cutaneous or 
“scratch" method has been used almost 
exclusueh, but in a few selected casts 
resort has been had also to the mtradcr- 
mal method of testing 
The crude molds grow ing on S.ibour- 
aud's or Czapek’s media ma\ be used 
for cutaneous testing, but tliej an 
somewhat awkward and mcss\ to han- 
dle The principal objection, howt\tr 
to the use of crude molds for thapno'.. 
tic skin tests is that the sports get i.i 
the air and contaminate almost c%ci\- 
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thing m the office or clinic where they 
are being handled 

The dried powdered felt makes sat- 
isfactory material for the “scratch” 
test, and is dissolved on the skin with 
tenth-normal sodium hydroxide solu- 
tion, just as m tests with other dried 
protein preparations The same objec- 
tion, however, applies to the use of the 
dried felt for test purposes as to the 
crude molds, namely, that some of the 
spores are bound to get into the air, 
and, if viable, will contaminate almost 
anything they come in contact with 

The sterile broth filtrates may be 
used undiluted for cutaneous or intra- 
dermal testing, and m proper dilution 
for treatment purposes However, as 
these filtrates consist of nutrient broth 
without any preservative, they are quite 
easily contaminated, and must, there- 
fore, be handled with strict aseptic pre- 
cautions Sterile normal salt solution 
was used to prepare 1 10, 1 100, and 
1 1,000 dilutions of the broth filtrates 
for treatment purposes 

The concentrated glycerin extracts 
previously referred to are potent and 
stable, and perfectly satisfactory for 
cutaneous testing, but because of the 
high content of glycerin, must be di- 
luted at least ten times with sterile buf- 
fered salt solution to make them suit- 
able for intradermal testing In prepar- 
ing dilutions of the glycerin extracts for 
treatment purposes, however, the gly- 
ccro-saline extracting fluid should be 
used as diluent, to maintain the po- 
tenc} and sterility of these dilutions 
In testing with the various jirepara- 
tioii"? of the fungi, suitable contiols 
should be used, namely, tenth-normal 
sodium Indroxide for the crude molds 
and the dried pow ders, sterile malt ex- 


tract broth for the broth filtrates, the 
glycero-sahne extracting fluid for the 
glycerin extracts, and phenolized salt 
solution for the Trichophytm 

Cas^ Reports 

Excerpts from case records of some 
of my patients will now be given, to 
illustrate certain phases of the subject 
under discussion 

Case I Mr T , aged 37, with chronic 
asthma^ had noticed that his trouble was ag- 
gravated by damp, musty places, and rainy 
weather The asthma was so constant that it 
necessitated his taking one or two gram 
ephedrme capsules from three to six times 
daily to keep it under control 

Exhaustive skin testing by the cutaneous 
or “scratch” method showed him to be def- 
initely sensitive to a great many different 
kinds of molds In the order of their im- 
portance according to the size of the skin 
reaction, they were PemaUmm glaucmt 
Pemcilhum mixed, Aspergillus wdulans, As- 
pergillus paiasihciis, Mucor mixed, Altei- 
1107 la mall, Aspei gilliis fumigatus, Aspergillus 
ten cits, Pcnicillium cyclopiitm, Aspei gillus 
jglaucus, Pcitictllium evpansum, PeniciUiim 
ttalicum, Aspei gillus lugei, Pciiicilliuin laiio- 
sum, Aspei gillus orysac, Citroiiiyces sp , 
Pcnicillium cliloiopliaeiim, Mucoi miicedo, 
and Aspergillus candidus Some of these will 
be recognized as newcomers to be added to 
the already lengthy list of allergens 

With this patient’s blood scrum, a single 
attempt was made to transfer the sensitiza- 
tion to Pcnicillium mixed, Aspei gillus iiidii- 
laiis, and A^pei gillus paiasiticus to the skin 
of a normal nonsensitive person The Peni- 
cillium mixture gave a positive transfer, but 
the Aspergilli were negative 

Mr T 's dominant reaction was to the dried 
felt from a flask which had been inoculated 
with two green Penicillia (P chlorophaeum 
and P clirvsoqciium), and consisted of an ir- 
regular urticarial wheal Ij'^ inches in diam- 
eter, surrounded b> a zone of erthyema, and 
accompanied by a subjective sensation of 
Itching T. he sterile broth filtrate from this 
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same flask also gave a marked positive re- 
action Strange as it may seem, tests witli 
dried felt and broth filtrate from the same 
culture of P chlorophaewn, and with felt and 
filtrate from the culture of P chrysogemm, 
were entirely negative Retests with subcul- 
tures of these two molds were also negative, 
with the exception of a mild positive reaction 
to P chlot ophaeum It would seem that these 
two green Penicilha growing together pro 
duced some allergenic substance that was not 
formed by either mold growing alone An- 
other possible explanation would be that the 
original flask containing the mixture of the 
two Penicilha had become contaminated with 
some other mold to which this particular per- 
son happened to be highly sensitive This is 
quite unlikely, however, when we consider 
that this patient was carefully tested with mv 
entire collection of mold preparations, with- 
out showing any reaction to equal even the 
one elicited by the dried felt from the green 
Penicilhum mixture Similarly, this individ- 
ual gave a marked positive reaction to a skin 
test with the dried felt from a flask which 
had been inoculated with four different Peni- 
cillia (P elongatmi, two strains of P ev- 
patisum, and P cyclopium), but tests with 
preparations of each of these same four 
Penicilha separately, w'ere all completely 
negative with the exception of a moderate 
reaction to the dried felt of P cyclopmm 
Furthermore, this same person gave a dcfi- 
nitelj positive reaction to the dried felt from 
a flask which had been inoculated with ii\e 
different Mucors (M phimbeiis, M grtseo- 
cyanus, M circinelloidcs, M viirus, and il 
muccdo), but failed to react to preparations 
of any of these same five mucors separatelj, 
u ith the exception of a slight reaction to the 
dried felt of M muccdo 
These three instances bring up, for the 
first time, the question of sjmbiosis in sensi- 
tization to fungi In an effort to further elu- 
cidate this problem of sjmbiotic allergens, 
three additional flasks have been inoculated 
respcctnclj with subcultures of the two 
green Penicilha, the four Penicilha, and the 
fi\c Mucors just referred to, for the prepara- 
tion of dried felts and broth filtrates When 
these are rcad\, thej will be tested on this 
same patient to sec if the\ will react similar- 


ly to the preparations from the original mix- 
tures 

It IS interesting to note tliat this patient s 
asthma was definitely aggravated bj inhala- 
tion of some of the spores, inadcnt to skin 
testing him w'lth the crude molds and the 
dried felt preparations After this happened 
several times, the precaution was taken of 
tying a folded handkerchief oaer his nose 
and mouth while the dry mold preparations 
were being handled in his presence 

Cutaneous tests w'lth crude nonstcrile ex- 
tracts of his own house dust, mattress dust, 
pillow dust, bedroom rug dust, and automo- 
bile upholster} dust were all ncgatiie These 
individual dust specimens were collected with 
a vacuum cleaner, with paper sacks substi- 
tuted for the cloth bag of the cleaner, as 
described by Cohen 2® In spite of his not 
reacting to these autogenous dust extracts, it 
was deemed advisable for him to purchase 
a new mattress and pillows and ha\e them 
covered with Dupont’s satin fabnkoid, which 
IS impervious to dust and molds Also, his 
sleeping quarters were thoroughl} cleanctl 
and all unneccssar} dust catchers were elimi- 
nated Following these changes, he has been 
able to discontinue the ephcdrinc cntirch, 
and although he still has some asthma c\cr\ 
day, the attacks now are rclatiicl} mild and 
of short duration It would be impossible to 
say how' much of this improicment «hoiild 
be attributed to the changes in his Mctping 
quarters, for he was being gnen at the 'ainc 
time, an mtensne senes of injections of con- 
centrated peptone extract, for its nonspecific 
desensitizing effect Unless the asthma least', 
him cntircl} in the near future, he will he 
gnen a course of h\ posciisitizing injection- 
with aarious dilutions of the broth filintt 
from the green Pcnicillium mixture prciious- 
1 } referred to 

Core II Mr C aged 32 was reUrred to 
me with setere asthma of cltttii vears dura- 
tion He had noticed that while -tax me in 
certain places he was practicnlli irt-' 01 
asthma for months at a time His asthna 
\ias dcfinitth wor'c in summer, and bcM'-r 
in cold, dr\ wt.athcr 'Ihc attaci ' vl.irh 
were acconipanwi t>\ a poo<l di d ot c<i t - 
ing, almost alwa\« came 01 l•'d^-»<’r' a 1 1 1 ’ 
alb occurred tithtr at intht d -rtl i*'- 
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retiring, or early in the morning He also 
stated that dust affected him These points 
in his history suggested sensitization to 
molds 

Skin testing by the cutaneous method 
showed him to be definitely sensitive to ex- 
tracts of his own mattress and house dusts, 
the former being slightly more potent than 
the latter He also gave definitely positive 
reactions to “scratch” tests with the dry dusts 
themselves That these dust reactions were 
due to a specific sensitization, and not merely 
to a nonspecific irritation or histamine re- 
action, was proven by the fact that these 
same dusts failed to react when they were 
tested on the skin of other persons (allergic 
and nonallergic) Skin tests with epidermals, 
pcllens, orris root, and other air-borne sub- 
stances failed to show a reaction that would 
111 any way account for the allergenic proper- 
ties of his house and mattress dusts His 
mattress was cotton felt but a test with cot- 
tonseed protein was completely negative Fur- 
thermore, "scratch” tests with dust extracts 
from various other sources, were all nega- 
tive It seemed, therefore, that his specific 
dust sensitization must be due to some fungus 
which was present in his mattress, and also 
to a slightly lesser degree in his house dust 
However, “scratch” tests with a number of 
stock mold preparations were completely 
negative 

When he was tested intradermally with 
sterile broth filtrates and extracts of various 
molds, positive reactions were obtained to 
the following in the order named Aspergtl- 
ht<! mdulan^, Aspogtllus fumigatus, Aspci- 
gilhi^ nxgcr, Penicillium mixed (P clotiga- 
tum, P crpmisum, and P cyclopium), Mttcor 
plumbcu^, Paectlomyccs vanoti, and Ccphalo- 
thccuim torcitm Some of these reactions 
were immediate and some delated How'cver, 
as It was necessary to inject these mold 
preparations intradermally to obtain posi- 
ti\e reactions, none of them definttclj cx- 
phiiicd his immediate urticarial reactions to 
"scratch’ tests with his ow'n house and mal- 
trc'.c dusts 

Ills lioiisc dust was then tultured, and 
showsri the following A^pcrt/tlltiK tuqct , At- 
hKnlUit fiimwaltis, Ci/romjrrr sp , Sac- 
chi>oiXjCi.s tp , Dnctllut ti coall.cnunt 


(group), Bacillus subtihs. Bacillus mycotdes, 
Bacillus loseus, and a gram-positive coccus 
These were isolated in pure culture and 
tested by the “scratch” method, but none of 
them reacted 

In view of the possibility that the reactiv- 
ity of the house dust might be due to some 
symbiotic allergen, a flask was inoculated 
with all of the fungi and bacteria cultured 
from his house dust, and dried felt and ster- 
ile broth filtrate were prepared from this 
mixture He will be tested with these pre- 
parations during his next visit 

Cultures from his sputum showed Aspei- 
gtllus fumtgaius, Sti eptococcus hemolyheus, 
Stieptococcus vmdans, and Staphylococcus 
aureus His mattress dust was then cultured 
with the following findings Pentcilhtim glati- 
cum, Aspe) gillus glaucus, Citromyces sp , 
Pemctlltum cApansnm, Aspci gillus niger, 
Mucor mucedo, Staphylococcus citreus. Ba- 
cillus megatherium (group). Bacillus mes- 
entericus, and Bacillus (chromogenic) flams 
It will be noted that four out of the six 
kinds of molds isolated from the mattress 
dust were different from those found in his 
house dust As I have as yet had no oppor- 
tunity to test him with these molds from his 
mattress dust, it is perfectly possible that one 
of them may be the positive reactor The re- 
acting substance in the dust is not likely to 
be any of the bacteria found, as bacteria 
very rarely give immediate skin reactions 
I can recall only two instances of immediate 
urticarial reactions to “scratch” tests with 
bacterial proteins 

This patient was told to have his home 
thoroughly cleaned, and then kept as free 
of dust as possible He was also advised to 
purchase a new mattress and pillow's, and 
have them covered with rubber sheeting to 
make them impervious to dust Since lie has 
been sleeping on the new mattress, his asthma 
has been definitely better It is significant to 
note that recentlv w'hen he tried sleeping on 
an old cot, his asthma w'as as had as eier 
When he returned to his new bed, the asth- 
ma promptly impro\cd again 

Cate III Air G, aged 51, was referred to 
me with asthma of about sixlttn 3 cais’ 
standing, which had started with coughing 
at night At times he was also troubled in 
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the morning with ha} -fever symptoms, con- 
sisting of burning and watering of the eses, 
and sneezing, which symptoms were fre- 
quently followed by asthma His asthma 
was always worse m the summer and fall 
and he had lost considerable time from work 
because of severe attacks at that time of tlie 
jear He stated that dust affected him and 
made him sneeze 

Cutaneous tests with pollens, animal epi- 
dermals, bacteria, foods, etc , failed to re- 
veal tlie cause of his asthma However, 
“scratch” tests with extracts of his own mat- 
tress and bedroom rug dusts gave definite 
positive reactions He also reacted in the 
same w’ay to an extract of dust from the 
mattress of another patient living in a diff- 
erent section of the country Mr G’s mat- 
tress was cotton felt and the bedroom rug 
was woolen, but he was completely negative 
to tests with cottonseed, cotton, and wool 
proteins Tests at that time with some of the 
more important stock mold preparations were 
completely negative, with the exception of 
slight or doubtful reactions to Cephatoihc- 
ctum raseuiit, Pemctlltum evpansum, and 
Pcmctlhum elongatum 

He was advised to get rid of the musty 
old rug which had been on his bedroom floor 
for over fifteen years, and also to wicuum, 
sun, and air his mattress at frequent inter- 
vals Since the removal of this rug over a 
>ear ago, he has been entirelj free of asth- 
ma 

Cultures of his mattress dust showed Pcm- 
cillum cinysogcmm, Altonaria sp , Asper- 
gillus glauctis, Aspcigillus mger, Mucor 
viuccdo. Bacillus subtilis. Bacillus vicgatlicr- 
iiim black (subtilis group). Bacillus meg- 
atherium — brown (subtilis group). Bacil- 
lus mcseutci tens (fusctis pains viscosi). Ba- 
cillus roscus, and a gram-negatw e bacillus 
He has neier given me the opportiiniti to 
test him with these molds isolated from his 
dust, and Pciiictllium clirvsogcuitm, Asper- 
gillus glaucus, and Mucor miiccdo were not 
included in his original tests with stock 
molds, so one of these three \arictics ot 
molds could readih be tlie allergenic offend- 
er I am most suspicious of the Pcnicillium, 
for the green Pcnicillia are more ircqucnt 
reactors than either .Ispcrgillus alaucus nr 
Mucor viuccdo 


Case IF Mrs T, aged 68, was referred 
to me with asthma of about eighteen } ears’ 
duration She stated that dust of an} kind 
affected her 

Skin tests by the “scratch ’ method, includ- 
ing the most important molds, w ere all nega- 
tive Cultures from her sputum, in addition 
to the common respirator} micro-organisms, 
show'ed Altcniaiia sp This finding has prob- 
ably no significance in her case, howeacr, as 
she gave absolutely no reaction to a “scratch 
test with this particular strain of Altcrnaria, 
and furthermore, intradermal tests w ith stock 
Alternaria filtrates were completeh nega- 
tive When tested intradermalh with other 
important molds, however, this patient ga\e 
positive delayed reactions to the following 
Aspergillus mdulaiis, Penicillium mi\cd, ds- 
peigilliis comeus, Paccilomyccs zanoti, Mu- 
cor mixed, and Ccplialothccium roscum 

Case V Miss S, 14 years ol age, was 
brought to me with bad eczema which «:hc 
had had ever since she w'as a bab\ in arms 
The eczema w’as practicall} limited to the 
exposed parts of her bod}, namelv, her face 
neck, and arms Althougli tins trouble was 
present throughout the vear, it was worcc in 
hot weather She stated that house duct 
made her sneeze, and irritated her ckni The 
eczema left her whenever she went to liic 
mountains, but came back prompt!} upon her 
return to sea-level 

Cutaneous tests with fungi showed poci- 
twe reactions to Sacchaiomicis ccu‘inac 
and Aspergillus juviiqatus, and shcht cr 
doubtful reactions to Momlia mixed, Pcincit- 
litim crpansum, Aspcraillus irrreus, Tiicho- 
phyton gypscuin, Tricliopliv ton mixed U~ 
peigillus nidulans, Citrniinccs sp , and I'lnt- 
cillium grisco-ioscum 

Skin tests wifli crude extracts of htr own 
general house dust, bedroom rug «lu't, mat- 
tress dust and pillow duct were all lurativt 
Cultures from her st^m le'-ionc laikd liv n 
veal anv fungi 

As clie gave a definite p icU'vi. <■1 in 't 
action to the protein of v c ici f S.j, r/ lU i t f 
ccrc'isiai ) cin. w is .idvi-'tl to eh on e 
her diet all light bread bi,a« to' v . * 

content Polk wing this thin tg <■ ■■ r 
jKirted an improvuiu it m fn tC't’ i ^ ' 
doing without lire id f. r -•'i timr ' t ‘^ir 
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retiring, or early in the morning He also 
stated that dust affected him These points 
in his history suggested sensitization to 
molds 

Skin testing by the cutaneous method 
showed him to be definitely sensitive to ex- 
tracts of his own mattress and house dusts, 
the former being slightly more potent than 
the latter He also gave definitely positive 
reactions to “scratch” tests with the dry dusts 
themselves That these dust reactions were 
due to a specific sensitization, and not merely 
to a nonspecific irritation or histamine re- 
action, was proven by the fact that these 
same dusts failed to react when they were 
tested on the skin of other persons (allergic 
and nonallergic) Skin tests with epidermals, 
pc liens, orris root, and other air-borne sub- 
stances failed to show a reaction that would 
in any way account for the allergenic proper- 
ties of his house and mattress dusts His 
mattress was cotton felt but a test with cot- 
tonseed protein was completely negative Fur- 
thermore, “scratch” tests with dust extracts 
from various other sources, were all nega- 
tive It seemed, therefore, that his specific 
dust sensitization must be due to some fungus 
which was present in his mattress, and also 
to a slightly lesser degree in his house dust 
However, “scratch” tests with a number of 
stock mold preparations were completely 
negative 

When he was tested intradermally with 
sterile broth filtrates and extracts of various 
molds, positive reactions were obtained to 
the following in the order named Aspcrgtl- 
Ivs mdulans, Aspogillus fuviigatus, A^pei- 
giUus ntget, Penicilhum mixed (P elonga- 
Unn, P expansum, and P. cyclopiuni), Mucoi 
pbimhcus, Pacctlomyces vanoti, and Ccphalo- 
ihectum roreum Some of these reactions 
were immediate and some delayed However, 
as It was necessary to inject these mold 
preparations intradermally to obtain posi- 
tive reactions, none of them definitely ex- 
plained Ins immediate urticarial reactions to 
“scratch” tests with his own house and mat- 
tress dusts 

His house dust was then cultured, and 
showed the following Aspergillus itigti, As- 
pngtllus fumigalus^ Citromyccs sp , Sac~ 
cliaioinyccs sp , Bacillus megatherium 


(group). Bacillus subtilis. Bacillus mycotdes, 
Bacillus loseus, and a gram-positive coccus 
These were isolated in pure culture and 
tested by the “scratch” method, but none of 
them reacted 

In view of the possibility that the reactiv- 
ity of the house dust might be due to some 
symbiotic allergen, a flask was inoculated 
with all of the fungi and bacteria cultured 
from his house dust, and dried felt and ster- 
ile broth filtrate were prepared from this 
mixture He will be tested with these pre- 
parations during his next visit 

Cultures from his sputum showed Aspei- 
gtlliis fumigatus. Streptococcus hemolyticus, 
Sti eptococcus vntdans, and Staphylococcus 
aureus His mattress dust was then cultured 
with the following findings Penicilhum glau- 
cum, Aspeigtllus glaucus, Citromyces sp , 
Pemctlhum expansum, Aspeigtllus nigei , 
Mucor mucedo. Staphylococcus citreus, Ba- 
cillus megatherium (group). Bacillus mes- 
entencus, and Bacillus (chromogenic) fiavus 
It will be noted that four out of the six 
kinds of molds isolated from the mattress 
dust were different from those found in his 
house dust As I have as yet had no oppor- 
tunity to test him with these molds from his 
mattress dust, it is perfectly possible that one 
of them may be the positive reactor The re- 
acting substance in the dust is not likely to 
be any of the bacteria found, as bacteria 
very rarely give immediate skin reactions 
I can recall only two instances of immediate 
urticarial reactions to “scratch” tests with 
bacterial proteins 

This patient was told to have his home 
thoroughly cleaned, and then kept as free 
of dust as possible He was also advised to 
purchase a new mattress and pillows, and 
have them covered with rubber sheeting to 
make them impervious to dust Since he has 
been sleeping on the new mattress, his asthma 
has been definitely better It is significant to 
note that recently when he tried sleeping on 
an old cot, his asthma was as bad as eier 
When he returned to his new bed, the asth- 
ma promptly improved again 

Case III kir G, aged 54, was referred to 
me with asthma of about sixteen j ears’ 
standing, which had started with coughing 
at night At times he w'as also troubled in 
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the morning with hay-fever s>mptoms, con- 
sisting of burning and watering of the ejes, 
and sneezing, which symptoms were fre- 
quently followed by asthma His asthma 
was always worse in the summer and fall 
and he had lost considerable time from work 
because of severe attacks at that time of the 
}ear He stated that dust affected him and 
made him sneeze 

Cutaneous tests with pollens, animal epi- 
dermals, bacteria, foods, etc, failed to re- 
veal the cause of his asthma However, 
“scratch” tests with extracts of his own mat- 
tress and bedroom rug dusts gave definite 
positive reactions He also reacted in the 
same way to an extract of dust from the 
mattress of anotlier patient living in a diff- 
erent section of the country Mr G’s mat- 
tress was cotton felt and the bedroom rug 
was woolen, but he was completely negative 
to tests with cottonseed, cotton, and wool 
proteins Tests at that time with some of the 
more important stock mold preparations were 
completely negative, with the exception of 
slight or doubtful reactions to Ccpltahlhc- 
ciuvi roscum, Pcmctlltum evpansum, and 
Pcmctlhum elongatum 

He was advised to get rid of the mustv 
old rug w'hich had been on his bedroom floor 
for over fifteen j'ears, and also to vacuum, 
sun, and air his mattress at frequent inter- 
vals Since the removal of tins rug oier a 
jear ago, he has been entireb free of asth- 
ma 

Cultures of his mattress dust showed Pntt- 
ctllum chrysogcittim, AUctnana sp , Asper- 
gillus glaucus, Aspci gillu<t utger, Mucor 
tiiuccdo. Bacillus subtilis. Bacillus vicgatlicr- 
lum black (subtilis group). Bacillus meg- 
atherium — brown (subtilis group). Bacil- 
lus mcsciitci icu^ (fuscu^ pains viscosi). Ba- 
cillus roscus, and a gram-iiegati\ e bacillus 
He has never given me the opportunitv to 
test him with these molds isolated from his 
dust, and Pcmcillium clirysogciium, Asper- 
aillits glaucus, and hlucoi viuccdo were not 
included lu his original tests with stock 
molds, so one of these three varieties of 
molds could readilv be the allergenic offend- 
er I am most suspicious of the Pcnicilluim 
for the green Pcnicilln are more ircqucnt 
reactors than cither Aspcrqillus alaiicii^ or 
Mucor mucedo 


Case IP Mrs T, aged 68, was referred 
to me with asthma of about eighteen v ears’ 
duration She stated that dust of anv kind 
affected her 

Skin tests by the “scratch” method, includ- 
ing the most important molds, were all nega- 
tive Cultures from her sputum, in addition 
to the common respiratorj micro-organisms, 
showed Altcniaria sp This finding has prob- 
ably no significance in her case, however, as 
she gave absolutelj no reaction to a “scratch” 
test with this particular strain of Alternarn, 
and furthermore, intradermal tests vv itli stock 
Alternaria filtrates were completelv nega- 
tive When tested intradermallv with other 
important molds, however, this patient gave 
positive delated reactions to the following 
Aspergillus nidulatis, Penicilhum mixed, '/f- 
petgilltis contcus, Paccilomyccs varwli, Mu- 
cor mixed, and Ceplialoihccium roscum 

Case V Miss S, 14 jears of age was 
brought to me with bad eczema which she 
had had ever since she was a babv m arms 
The eczema was practicall> limited to the 
exposed parts of her bodj, nntnciv, her fact, 
neck, and arms Although this trouble wa® 
present throughout the jear, it was worse in 
hot weather She stated that house dust 
made her sneeze, and irritated her skin The 
eczema left her whenever she went to the 
mountains, but came back promptlv upon her 
return to sea-lev el 

Cutaneous tests with fungi showed posi- 
tive reactions to Saccliaronnca ccrc~istac 
and Aspergillus fiiuiigatus, and slmlu or 
doubtful reactions to Afoiiilia mixed, Pt tiird- 
hum crpaiisum, Avpcrqilhis tcrruK Fricho- 
phyton gipscuiii, Trichophvton mi\c<l, 
petgillus uidularis Citrovncct sp ind /’<«.- 
cillium qrisco-i o rrifin 

Skin tests with crude extracts of her own 
general house dust, bedroom rug <!u-t nnl- 
tress dust and pillow dii-t were all oeritive 
Cultures from her skin k-ions niled t» re 
veal anv fungi 

As she gave a definite po^u ve si ri n 
action to the protein ot ve-i't ( Saco -u < s 
ccrc~iria< 1 , she was .dvised to el ii .V . < i 
her diet all hpht hreatl ! eaai - < ’ i - < ' ‘ 
content rollriw'iiv thi'. el .m v s , c- 
ported an impro tn.e.'i 1 1 th ec i i \ ' 

tloi ig without hre 1 1 to- i ’ * 
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eating it again, which apparently caused an 
aggravation of her skin trouble 
Case VI. Mrs F , aged 67, was referred to 
me in 1926 with severe asthmatic bronchi- 
tis, which she had had almost constantly for 
about nine or ten years Cultures from her 
sputum showed, in addition to the common 
respiratory organisms, a number of colonies 
of Aspergillus fumigaUts A concentrated 
saline suspension of the spores of this mold 
was prepared, and tested intradermally on 
this patient, but with negative results The 
failure to obtain a positive reaction may have 
been due to the fact that heat was used to 
sterilize the spore suspension, which could 
have destroyed its allergic reactivity 

Case VII Miss J , aged 26, was referred 
to me complaining of bad sneezing spells, 
irritation of her throat, and recurrent attacks 
of rather severe pains in her back, shoulders, 
and limbs This trouble was usually worse 
in the summer 

Thorough skin testing by the “scratch" 
method revealed a marked positive reaction 
to Altci mria malt, and slight or doubtful re- 
actions to AUernaita Imntcola and cheese 
Altcrnana malt is the cause of apple leaf- 
spot disease, and this patient lives in Win- 
chester, Va , which IS the heart of the apple- 
gro\\ing country It seems highly probable, 
therefore, that her symptoms, especially the 
sneezing and irritation of her throat, have 
been due to inhalation of the spores of this 
mold As to the possibility that the recur- 
ring attacks of pain in various parts of her 
body \\ere due to Alternaria sensitization, I 
should like to call attention to the observa- 
tion of Gehlen and Otto,®^ that many of 
their patients w ith asthma also had rheumatic 
s>mptoms, and that most of them gave posi- 
ti\e reactions to cutaneous tests with mold 
fungi After testing 125 such patients, most 
of ^\hom lived in damp houses, they con- 
cluded that there ^\as an etiological relation- 
ship between asthma and rheumatism, and 
that sensitization to mold fungi was of some 
significance in the pathogenesis of these dis- 
eases 

Miss J IS showing \cr\ definite inipro\c- 
nicnt under gradualK increasing doses of 
Alien arm malt filtrate Careful culturing of 
a single specimen of tins patient’s house dust 


failed to reveal any Alternaria, but showed 
Mucor pirtformis, Aspergillus ntdiilans, Mur 
cor racemosus, Aspeigillus glaucus, Asper- 
gillus fumigatus, Pentcilltum glaiicum, Ba- 
ctlhis snbtths, and Bacteiium vetmtformis 
The failure to find Alternaria m her house 
dust, may have been due to the fact that the 
dust was collected from a newly built house, 
into which she had just recently moved 
Case VIII If, a girl, 11 years of age, was 
referred to me with asthma of five years’ 
duration Her trouble was worse at night 
than in the daytime, and was worse indoors 
than out She was better at school than at 
home, and during several visits away from 
home was entirely free of asthma 
“Scratch” tests showed an immediate urti- 
carial reaction to dust from her own mat- 
tress, and a delayed positive reaction to an 
unidentified yeast from another patient’s 
house dust L’s mattress was cotton felt, 
but she gave no reaction whatever to tests 
with cotton and cottonseed Culture of a 
specimen of dust from her mattress showed 
Mucor plumheus, Aspeigillus glaucus, Peni- 
cillium expansum, and Pentcilltum glaucum, 
but tests with these molds were completely 
negative Likewise, tests with my stock 
molds were all negative 
A flask was then inoculated with the four 
molds isolated from her mattress dust, and 
dry powdered felt and sterile broth filtrate 
were prepared from this mixture No re- 
actions were obtained, however, when she 
was tested with these symbiotic mold prep- 
arations As It was believed that something 
must have been missed, another specimen of 
dust was collected from the same mattress, 
and then cultured for fungi, with the follow- 
ing findings Saccliaromyces sp , Aspeigillus 
ochraccus, Pcnicilltim bievicaule, Alternaria 
sp , Aspeigillus flavipcs, and Aspeigillus 
olveae “Scratch” tests with these six fungi 
were all negate e, with the exception of very 
slight or doubtful reactions to the Alternaria 
and Aspeigillus oryzae In other words, ex- 
amination of two separate specimens of dust 
collected from the same mattress, revealed 
entirely different fungi, none of which ex- 
plained this patient’s sensitivity to the dust 
This shows the tmiltiphcit> of molds present 
m dust, and the difficult} in locating the 
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offending one by the culture method From 
the fact that a small quantity of the dry dust 
from the mattress, when applied to a 
“scratch” on the patient’s skin and moistened 
with a drop of tenth-normal sodium hydrox- 
ide, gave a definite positive reaction, it maj 
be assumed that the reacting substance was 
generally distributed throughout the dust 
If* the reacting substance consists of spores 
of some fungus, which is the most probable 
explanation, the failure to find this fungus 
may be due to the spores being non-viable 
from age and drying, which would not in- 
terfere with their allergenic properties, but 
would prevent their growth when transferred 
to culture media 

As Aspergillus ochraceus, Pemctllnm brev- 
icaule, Aspergillus flavipes, and Aspergillus 
orysae isolated from the second specimen of 
mattress dust, were not included in my col- 
lection of stock molds, dry powdered felt and 
sterile broth filtrate were prepared from 
each, and she will be tested with these prep- 
arations on her next visit Also, two sepa- 
rate flasks were inoculated with all ten of 
the fungi isolated from both specimens of 
the mattress dust, and to one of these fiasks 
was added some sterile cotton fiber and cot- 
tonseed meal, to reproduce, as nearly as 
possible, the conditions within the mattress 
Dried felt and broth filtrates have been pre- 
pared from each of these flasks As it was 
thought that the fungi might have produced 
the allergenic substance by some action on 
the cottonseed protein within the mattress, a 
batch of cottonseed meal was moistened with 
water and inoculated with all ten fungi iso- 
lated from the mattress dust After this 
mixture had stood for about a month, being 
remoistened when necessary to promote free 
growth of the fungi, the mass was dried, and 
will be used to test this patient 

When it was discovered that she was sen- 
sitive to the dust from her own mattress, 
instructions were given to get rid of this 
mattress, and substitute another one, the 
dust from which did not react on her skin 
Since getting rid of the offending mattress, 
about a year ago, she has remained entirely 
free from asthma 

Case IX Master D, aged 11 years, was 
brought to me with astlima, with which he 


had suffered since he was about one year old 
His trouble was worse in the spring and 
summer One particularly severe attack fol- 
lowed a night spent in the cabin of a schoon- 
er, and although he was perfectly well when 
he went to bed, he was so bad by the next 
day that he had to be carried from the boat 
I could not get hold of a specimen of dust 
from the mattress he used on the boat, but 
in all probability it was full of mold 
Thorough “scratch” testing gave marked 
positive reactions to Alteniana malt, Sac- 
charomyces sp , Saccharomyces cerevistae, 
and Momlm sttophila, and moderate to mild 
positive reactions to Dicocctm asperum, As- 
pergillus nidttlans, gram smut, Pcmcillium 
lanosiim, Monilia mixed, Aspergillus fumtga- 
tus, mushroom (food), Altcrnana humicola, 
Aspergillus clavatus, Aspergillus conicus, As- 
pergillus terrcus, Pemcilltum cyclopium, and 
Pentctllium elongatum In spite of his mul- 
tiple sensitivity to fungi, “scratch” tests 
with various dust extracts, stock and autog- 
enous, were all negative 
He thought that his asthma was aggra- 
vated by contact with cats or dogs, but skin 
tests with the proteins of cat and dog hair 
were negative Some of the molds to which 
he is sensitive could be present on the hair 
of cats and dogs, and account for his having 
symptoms from proximity to these animals, 
similar to the case reported by Hansen « 
With this patient’s blood serum, a perfect 
transfer of the Alteniana mah sensitization 
to the skin of a normal nonsensitive person 
was obtained A single unsuccessful attempt 
was made to passively transfer the Aspergil- 
lus ntdulans and mushroom sensitizations 
It was decided to give him specific treat- 
ment for the Altcrnana malt sensitization, 
and the desensitizing injections ^^crc started 
with 0 1 c c of a 1 1,000 dilution of a broth 
filtrate of tins mold The doses ha\e been 
gradually increased at weekly mtcr\als, and 
at the present writing he is getting 026 cc. 
of a 1 10 dilution of Altcrnana malt broth 
filtrate. There ha\e been no constitutional 
reactions following an> of these doses Since 
the institution of tins treatment he has been 
practically free of asthma 
Case X Miss G, S4 \cars old, was re- 
ferred to me with dironic asthma Her first 
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attack came on just after she had been doing 
her spring housecleaning 
“Scratch” tests showed slight reactions to 
the following molds Cephalothecium roseiint, 
Aspet gtllus mdulans, Cladosponum sp , grain 
smut, Alternaria malt, Puccinxa gramtnts, 
Aspergillus hoi tat. Trichophyton gypseum, 
and Alternaria sp. She gave a doubtful re- 
action to a crude extract of dust from her 
mattress The mattress was made of horse 
hair, but tests with the proteins of horse hair 
or dander were completely negative Cul- 
tures of dust from this mattress showed As- 
pergillus glaucus, Miicor inucedo, B colt 
group. Bacillus megatherium (subtilis group). 
Bacillus subtilis, and Bacillus mesentericus 
(ftiscus pants viscosi), but skin tests with 
these cultures were all negative Two sepa- 
rate flasks were inoculated with all of the 
molds and bacteria isolated from the mat- 
tress dust, and some horse hair was also 
added to one of these flasks Slight reactions 
were obtained when she was tested cutane- 
ously with the dried felt from both of these 
flasks, the mixture with the added horse 
hair giving a little larger reaction than the 
other She was advised to sleep on another 
mattress, the dust from which gave abso- 
lutely no reaction when she was skin tested 
with it 

This patient was also tested intradermally 
with concentrated broth filtrates of a num- 
ber of my stock molds, and gave definite, de- 
lajed positive reactions to the following 
Cephalothecium losetim, Aspei gillus nidiilans, 
Mucor mixed, Penicillium mixed, and Pen- 
icillittm glaucum The reaction to Cephalo- 
thcciinn roscum stayed inflamed and itched 
for a week, and the skin desquamated over 
this area The reaction to Aspei gillus nidu- 
laiis Itched for three days 

It was then decided to gne her desensitiz- 
ing injections with the Cephalothecium ros- 
cum broth filtrate Treatment was started 
\\ith 0 05 c c of a 1 10 dilution, and the doses 
arc being gradually increased at weekly intcr- 
\als Her asthma is better, although she still 
has some trouble e\cry da> 

Cote XI Miss M, 14 jears of age, was 
brought to me with eczema, mvoKing the 
face, neck, and arms, which had troubled her 
since she vas 1 weeks old Skin tests b> the 


“scratch” method gave a marked positive re- 
action to Aspei gillus funngatus, and slight or 
doubtful reactions to Momlia sttophila, Cit- 
lomyces sp , and Momlia sp Cultures of 
scales from her skin lesions were negative 
for fungi, but culture of her stool showed 
Aspei gtllus glaucus, I have not yet had an 
opportunity to test this patient with the par- 
ticular strain of Aspergillus glaucus isolated 
from her stool 

Case XII Master J, aged 5 years, was 
brought to me with bronchitis of fifteen 
months’ duration, and asthma which he had 
had every day for the preceding nine months 
His asthmatic attacks were so severe at 
times, that his parents were afraid he would 
die m one of them His only real relief was 
obtained when they took him west to a much 
higher altitude, where he was entirely free 
of asthma 

Skin tests by the “scratch" method, includ- 
ing a few of the more important stock molds, 
were all negative, except for a positive re- 
action to an extract of dust from his mat- 
tress, and mild positive reactions to horse 
serum and autogenous sofa, chair, and pil- 
low dust extracts With reference to the re- 
action to horse serum, I might state that he 
had been given diphtheria toxin-antitoxin 
just prior to the onset of his bronchitis 

They were advised to vacuum, sun, and 
air his mattress at frequent intervals The 
sofa and overstuffed chair were removed 
from his bedroom, and his pillow was 
changed His mother then took him west 
again for the summer, and since their return 
some months ago, he has had only one at- 
tack of asthma 

Case XIII. Master R, 13 years of age, 
was brought to me with bad asthma which 
he had had since he was a tiny baby He 
stated that any kind of dust “choked him up” 

On cutaneous tests, he gave a mild posi- 
ts e reaction to a crude extract of his own 
house dust, and a definite positive reaction 
to short ragweed pollen Cultures of his 
house dust showed Mucor fiagihs, Mucot 
crcctus, PciitciUunn crpantuni, Pcnictlltuin 
glaucum, Mucor mucedo, Aspergillus sp , 
Bacillut megatherium (group), and Micro- 
coccus flavus (group) When he was tested 
with these cultures, however, none of them 
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reacted Likewise, tests with a number of 
stock molds were all negative A flask was 
then inoculated with all of the molds and 
bacteria isolated from this patient’s house 
dust “Scratch” tests with the dried felt 
and broth filtrate from this symbiotic mixture 
were completely negative 

In all probability, therefore. Master R’s 
reaction to house dust was due to ragweed 
pollen contained in the dust As a matter of 
fact, the specimen of dust had been collected 
shortly following the ragweed pollinating 
season As further proof of the correctness 
of this view, I would state that intensive 
ragweed treatment has made this boy entire- 
ly well of asthma 

Case XIV E, a girl of 7 years, was re- 
ferred to me with a history of bronchial 
trouble since infancy, and asthma for the 
preceding two or three years Skin tests 
showed a definite positive reaction to an ex- 
tract of her own mattress dust, and slight 
or doubtful reactions to some foods and a 
few other substances which did not in any 
way explain her reaction to the mattress dust 
Tests with some of my stock molds were 
completely negative 

Cultures of her mattress dust showed As- 
hcrgtlhts gJaucus, PemctUuiin chJorophacum, 
B coll. Bacillus fluorescens, and Bacillus 
pyocyaneus I have not yet had an opportun- 
ity to test E with these cultures, but her 
mattress was changed, and since then she has 
had definitely less asthma 

Case XV Dr R, 43 years old, was re- 
ferred to me with chronic bronchitis and 
asthma Cutaneous tests showed a slight 
reaction to cheese, and doubtful reactions to 
Aspergillus lioitai, Altcniaria viali, and Sac- 
chaiomyces sp Tests with crude nonsterile 
extracts of his mattress and pillow’ dust were 
completely negative 

Intradermal tests ga^e marked positne 
reactions to Ccphalollicciuin rosciiw, Asper- 
gillus iiidulaiis, Aspcrqillus paiasiticiis, Pen- 
icilhum mixed, and Peiiicillium glaucitm, a 
moderate reaction to Aspcigillus ttigcr, and 
slight or doubtful reactions to Mucor ^P , 
Pacciloiiiyccs varioti, Aspergillus cotiieiK, 
Altcniana Utah, Aspergillus flaziis, and Az- 
peigilliis fumigatuz All of these intrader- 
mal reactions, with the exception of a doubt- 


ful immediate reaction to Ceplialoiliccium 
rosctiui, were delayed, the interpretation 
being made the day following the tests The 
site of the Cephalotliecium roseum test 
itched for a couple of days, and the skin 
desquamated over this area Also, the site 
of the Aspergillus iiiger test itched for tw’O 
days These same mold preparations w’ere 
tested intradermally on a nonallergic indi- 
vidual with completely negative results, prov- 
ing that they were not nonspecifically irritat- 
ing to normal skin 

Case XVI Mr A, S3 jears old, consulted 
me with chronic abdominal pain of unde- 
termined cause Cutaneous tests with foods, 
bacteria, some of the more important stock 
molds, etc, w-ere all completely negative 
Culture of his stool showed Aspergillus 
funiigatus, but a “scratch” test w’lth the cul- 
ture of this mold was entirel> negatne In- 
tradermal tests with Aspergillus fumigaiits 
filtrate and extract gave slight or doubtful 
reactions Under treatment largeh directed 
to changing tins patient’s abnormal intestinal 
flora, he has shown marked iinpro\ ement, in 
eluding a gain in w’Cight of between 15 and 
20 pounds Recent stool cultures were nega- 
tne for Aspergillus fimiigatiis 
Case XVII Mr L, aged 21 ^car^ was 
referred to me with chronic bronchorrhei, 
and h} perhidrosis of hands and feet In ad- 
dition to the hyperhidrosis, his history’ and 
the appearance of his hands and feet were 
strongly suggestive of tinea 
Thorough skin testing bj the “scratch” 
method showed positi\e reactions to Ceplialo- 
thecium roseum, Trichoplnton mixed, Tri- 
chophyton gypseum, Monilia sp , and Sac- 
charomyccs ccrcziuac There was no ques- 
tion about his sensitiMtj to Cephalotliecium 
roseum, as he reacted to all of the prcpin- 
tions of this particular fungus, naiiich crude 
mold, dried felt, broth filtrate, nnd gKccrin 
extract It IS interesting to note tint he 
gave immediate, urticarial reactions to Tri- 
chophjton mixed and Trichoplnton q\picunt 
Cultures from twenta-four hour specimens 
of his sputum showed the lollowing iimn 
Moiulia zitophila, Afperqtlltn canilid if Is- 
pnqilluf mdulanf dfpcroillus ntaer -Uper- 
qillitf IViiitii Pei.ic.Il lilt sp , and Seed aro- 
m\ccf tarulae The Vonha ftloplrla was at 
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first thought to be Cephalothectwn loseum, 
which would have checked up perfectly with 
his sensitization to Cephalothecium Dr 
Thom showed me how Monilta sitophtla, 
which IS the common red bread mold, could 
be differentiated macroscopically from Ccph- 
alotheciuvi roseum by their method of 
growth Montlia siiophila tends to leave the 
medium and run up the side of the tube or 
flask containing it, whereas Cephalothecium 
roseum stays on the surface of the medium 
Tests with sterile broth filtrates prepared 
from the Montlia sitophila were completely 
negative Tests with crude cultures of the 
Pemctlltum sp. and Sa-ccharomyces torulae 
were also negative. 

As Aspergillus candtdtis, Aspergillus 
Wentn, and Saccharomyces torulae were not 
included m this patient’s original tests with 
stock fungi, dried felt and broth filtrate have 
been prepared on each of these three fungi, 
and he will be tested with these preparations 
Microscopic examination of scales from the 
skin of his hands was negative for fungi, 
but scales from his feet showed Trichophyton 
interdigitale 

The bronchorrhea and hyperhidrosis have 
shown some improvement under desensitiz- 
ing injections of Cephalothecium roseum fil- 
trate, starting with 0 1 c c of a 1 100 dilu- 
tion Intensive local treatment has been ad- 
vised for the epidermophytosis of his feet 
Case XVIII Miss C, aged 38, had had 
asthma almost constantly for thirty years 
She said that dust aggravated her trouble 
She also gave a history of chronic constipa- 
tion, and stated that almost everything she 
ate seemed to cause gas and bloating. 

Cutaneous tests revealed a marked posi- 
tive reaction to yeast (Saccharomyces ccre- 
visiae), mild positive reactions to an extract 
of her own house dust, and Mucor plumbeus, 
and slight or doubtful reactions to Pentctl- 
Itum glaucum, Pemctlltum lanosum, Alter- 
narta malt, Mucor mticcdo, Mucor ciremel- 
lotdcs, Aspergillus contcus, Monilta sitophila, 
Mucor sp , mushroom (food), Mucor mixed, 
Cephalothecium roseum, Pemctlltum grisco- 
roseum, Pcnicillium mixed, Tnehoderma 
Koningti, and an extract of her own bedroom 
carpet dust. A test w'lth a crude extract of 
her own mattress dust was negate c Ex- 


amination of her stool showed many Blas- 
tocystis hominis, which belongs to the yeast 
family. 

Because of her marked sensitization to 
yeast, all foods containing this substance 
were eliminated from her diet, and a sterile 
1 SO extract of the protein of Saccharomyces 
cerevtstae was prepared for treatment pur- 
poses Desensitizing injections were started 
with 0 1 c c of a 1 50,000 dilution Her 
most recent dose was 021 cc of a 1 50 
dilution, but so far there has been little 
change in her asthma 

Case XIX Master H, aged 8 years, was 
referred to me with asthma of about 4 
years’ duration Although his asthma was 
worse in the summer, he had it every day 
all the year around The trouble was worse 
at night, and in damp, rainy weather 

“Scratch” tests showed a definite positive 
reaction to the dust from his own mattress, 
and slight or doubtful reactions to extracts 
of specimens of dust from two other mat- 
tresses in his home, and to Monilta sp and 
Bndothia parasitica. Tests with crude ex- 
tracts of his bedroom rug dust, dust from a 
fourth mattress in his home, and his gen- 
eral house dust were negative 

His mattress was made of kapok, but he 
was not sensitive to this substance It seemed, 
therefore, that his sensitivity to the dust 
from this mattress was probably due to some 
fungus that had gotten into the mattress Cul- 
tures of a specimen of dust from this mat- 
tress showed Aspergillus versicolor, Asper- 
gillus clavatus, Mucor sp., Aspergillus Wen- 
tn, Alternaria sp , Bacillus subtilis (group). 
Bacillus aurantiacus. Bacillus megatherium. 
Bacillus mesentericus, and an unidentified 
yeast or Monilia Tests with these cultures 
were all negative, with the exception of As- 
pergillus Wentn which gave a slight or 
doubtful reaction As Aspergillus clavatus 
and A Wentn had not been included in this 
patient’s original tests with stock molds, 
dried felt and broth filtrate were prepared 
from each of these Aspergilli, but tests with 
these preparations were negative. Also, tests 
were negative with the dried felt and broth 
filtrate from a symbiotic flask, which had 
been inoculated with all of the fungi and 
bacteria isolated from his mattress dust. 
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Another flask was inoculated with all of 
the fungi and bacteria from the mattress, 
and to this flask were also added some sterile 
kapok fiber and kapok-seed meal, to dupli- 
cate, as nearly as possible, conditions withm 
his mattress To insure sterility of the kapok 
fiber and seed meal, the fiber was obtained 
from a freshly opened kapok pod, and the 
meal was prepared by grinding dry kapok 
seeds after they were washed a number of 
times with ether Master H was tested with 
the dried felt and broth filtrate prepared 
from this kapok treated symbiotic flask, with 
completely negative results In addition to 
this, some moistened kapok-seed meal was in- 
oculated with all of the fungi and bacteria 
cultured from his mattress dust, with the idea 
in mind that the micro-organisms might act 
on the kapok-seed protein to produce the 
allergenic substance present in the mattress 
dust This mixture was allowed to stand 
for about a month, being remoistened when 
necessary, to favor free growth of the fungi 
Then the mixture was dried, and tested on 
this patient, but gave absolutely no reaction 
The reacting substance in his mattress dust 
IS still an unknown quantity 
When It was discovered that he was sensi- 
tive to the dust from his mattress, this mat- 
tress was disposed of, and since then there 
has been a marked improvement in his asth- 
ma, and a gain in weight of 10 pounds 
Case XX Master B , 6 years of age, was 
referred to me with asthma His first attack 
had followed a visit to Endless Caverns, 
which IS a damp, moldy place Last summer 
was spent at the seashore, and his asthma 
was much worse there than at home In 
addition to the asthma, he sneezed and blew 
his nose most of the time 
Skin tests showed a positive reaction to 
Altcrmria viah, and slight reactions to his 
own house dust and to dust obtained from 
the house at the seashore, the dust from the 
seashore house giving a little larger reaction 
than that from his own home Tests with 
crude extracts of specimens of dust from his 
own mattress, pillows, daj-bed, and uphol- 
stered chair were negative Cultures from 
his own house dust showed AUcnmrta sp 
and Aspergillus fumigatus as the predominat- 
ing fungi, and also Aspergillus glaiicus, As- 


pergillus nidulans, Aspergillus Wenlit, Mucor 
sp, Pemctlhum expansum, and Pemcillium 
itahcum Tests with these cultures w’ere all 
negative, with the exception of a positive re- 
action to the Alternaria Cultures of dust 
from the seashore house revealed Alternaria 
hiimtcola and Aspergillus glaucus as the pre- 
dommating fungi, and also Aspergillus funis- 
gatus, Aspergillus niger, Aspergillus versi- 
color, Mucor mucedo, Mucor raceniosus, and 
Pemcillium expansum Tests witli these cul- 
tures from the seashore house dust were all 
negative, with the exception of a definite 
positive reaction to the Alternaria hiimicola, 
and a slight or doubtful reaction to the Mu- 
cor raceniosus 

As it seemed quite evident that his asthma 
was due to Alternaria sensitization, specific 
treatment was decided upon The desensitiz- 
ing injections were started with 0 1 c c of a 
1 1,000 dilution of a broth filtrate of Altcr- 
iiaria mail The doses have been gradually 
increased at weekly inten-als, his most recent 
dose being 0 64 c c of a 1 100 dilution Since 
the institution of this treatment, he has been 
almost entirely free of asthma It is inter- 
esting to note, that after being free of asthma 
for some time, his parents took him for a 
week-end visit to the same house at the sea- 
shore The first night he was there he started 
to sneeze, and the second night he developed 
asthma This trouble left him when he re- 
turned home 

Case XXI Mrs D , S2 years old, was re- 
ferred to me with status asthmaticus She 
had suffered from asthma constantlj c\cry 
day for the preceding twenty-six years 
^^^len she first came to me she w'as taking 
from ten to twelve hypodermics of morphine 
everj twenty-four hours She took J4 gram 
at a dose, and a prescription for one hundred 
of tlicsc tablets would last her onlv eight to 
ten dajs She also took hjpodermics of ad- 
renalin at iiiter\als of tlllrt^ minutes to 
three hours Damp weather aggri\'atcd her 
asthma, and dust also bothered her 
"Scratch" tests were all negative, with 
the exception of a douhtfiil immctlntc re- 
action to Pcnicillitiin gnseo-toseum, and a 
slight or doubtful dclavcd reaction to 'ifonilta 
sp Cultures from her sputum revealed Per- 
loilliinn glaitcum, and from her «tool Asper- 
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gilltis iiiget, but neither of these molds re- 
acted when she was tested with them 
Intradermal tests showed slight or doubt- 
ful immediate reactions to Pemcillium mixed 
and Paectlomyces vanoH, and definitely 
positive delayed reactions to Aspei gilhis ntd- 
ulans and Paecilomyces vanott, the former 
being a little larger than the latter The site 
of the Aspei gtllus mdulans test itched a lot 
for twenty-four hours, which is a good diag- 
nostic sign 

Aspei gtllus mdulans, therefore, was se- 
lected for treatment, her first dose consist- 
ing of 0 1 c c of a 1 10 dilution of a broth 
filtrate of this mold The doses are being 
gradually increased at weekly intervals Al- 
though this patient is still having some as- 
thma, she shows marked improvement, she 
has stopped the morphine entirely, and re- 
quires only an occasional hypodermic of ad- 
renalin 

Case XXII Mr P , 51 years old, was re- 
ferred to me with facial eczema of about two 
years’ duration This trouble semed to be 
worse m the summer Cutaneous tests 
showed slight or doubtful reactions to the 
following fungi Momha sp (found in his 
stool), Pcnicilhum glaucuvi, Paecilom\ce% 
vaiioh, Mucor mixed, Alternana mah, and 
Aspergillus glaucus Cultures from his skin 
lesions were negative for fungi Under treat- 
ment largely directed to changing his ab- 
normal intestinal flora, the skin trouble 
cleared up 

Case XXIII Mrs H , was referred to me 
with perennial liaj -fever, and recurrent ec- 
zema of her face, neck, and arms She was 
worse in damp, foggy weather, and dust 
bothered her Skin tests by the “scratch” 
method show'cd slight or doubtful reactions 
to cheese, and an Aspergillus glaucus was 
ciilturcd from her sputum A patch or con- 
tact test with this culture was negatne 
Skin tests with crude extracts of her own 
house and cellar dusts were negative Cul- 
tures of the scales from her skin lesions rc- 
%calcd Aspergillus glaucus, Mucor viuccdo, 
Peutcillium liahcttm, Sarcina, and Strepto- 
thrix, but “scritcli” tests with these cultures 
were all negatne It this patient cooperates 
sufllcjeiUU. patch tests will be done with th*e 


three molds isolated from her skin cultures, 
and she will also be tested intradermally 

Case XXIV Miss B , aged 42 years, was 
referred to me with chronic asthma She 
was also troubled with gas and bloating most 
of the time “Scratch” tests showed a marked 
positive reaction to Saccharoinyces cerevisiae 
(yeast), and slight or doubtful reactions to 
gram smut, Aspergillus glaucus, and Pem- 
ctlltum chrysogenuin All foods containing 
yeast were eliminated from her diet, and the 
bloating promptly disappeared Furthermore, 
she has had very little asthma since 

Comment 

Dr Thom has wisely said that “the 
Penicillia, the Aspergilli, and the Mu- 
cors are the weeds of the culture 
room” I would add that molds are the 
weeds of the home Every specimen 
of house or mattress dust that has been 
cultured, was found to contain various 
fungi The potentiality of molds being 
air-borne, may be appreciated if we 
compare the size of the ubiquitous 
spores with the size of pollen grains 
The average diameter of mold spores is 
from 3 to 5 microns, whereas the diam- 
eter of the common air-borne pollen 
grains is from 15 to 40 microns 

Summary 

This paper gives the results of an in- 
tensive study of sensitization to fungi, 
including a review of the literature, and 
the report of twenty-four illustrative 
cases 

Sensitization to fungi must take its 
place along with sensitization to pollens, 
animal epidermals, foods, and bacteria 
in the causation of asthma, eczema, and 
other related allergic conditions 

'J'he method of diagnosing and 
treating hyiiersensitn eness to molds 
and 3 easts is essentially the same as 
that used for other types of allergenic 
substances 
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Ten Years at the Lymanhurst School for 
Tuberculous Children 

By J Arthur Myers, M S , Ph D , M D , F A C.P., Minneapolis, Minn. 


N umerous cross section stud- 
ies of tuberculosis have been 
made In this paper is report- 
ed the first ten years of a longitudinal 
study undertaken at the Lymanhurst 
School for Tuberculous Childien The 
chief value of the work at Lyman- 
hurst has been in the opportunity to 
follow the cases over periods of years, 
and in so doing to write the history of 
their tuberculous lesions The medical 
staff engaged in this work is confident 
that the true story of tuberculosis m 
the human body has never been told 
and that it will not be told until tins 
group or some other group of children 
IS followed through the ■various decades 
of life; until death from some cause 
overtakes every one of them Many 
decades of work are to follow before 
ultimate conclusions can be dra^vn 
However, in ten years we have seen 
some developments of which we could 
nc\er have been convinced except by 
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actual observation, inasmuch as they 
have been quite contrary to our former 
teachings 

Ths Tuberculin Test 

Each year our confidence in the tu- 
berculin test has increased We have 
come to look upon it as the most spe- 
cific test in the field of medicine While 
it IS not infallible, we are of the opin- 
ion that when properly administered, 
it fails very rarely Of course, much 
depends upon the administration of 
tuberculin The epidermal test of Pir- 
quet was in quite general use over a 
long period of time, but a number of 
workers, such as Smith and Hart, have 
called attention to the greater accuracy 
of the intiacutaneous test of Mantoux 
In any work we undertake, accuracy is 
of prime importance, hence we are of 
the opinion that in tuberculin testing 
the intracutaneous test is the best and, 
therefore, should be generally employ- 
ed Moi cover, there is a great advan- 
tage in making the Mantoux the stan- 
dard tuberculin test 

At Lymanhurst we now administer 
01 mgm of tuberculin as the first dose, 
and to all who react negatively, we re- 
peat the test using a full milligram. 
Aronson has very carefully worked out 
this dosage and finds that in the most 
hypersensitive individuals no necrosis 
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or slough will follow the first dose In 
none who reacts negatively to this dose 
will there be necrosis when a full milli- 
gram is administered 

When the child reacts positively to 
the tuberculin test, we are convinced 
that somewhere in his body there is tu- 
berculosis and that from the develop- 
ment of this, 111 whatever stage it hap- 
pens to be, hypersensitiveness to tuber- 
culin or allergy has resulted There- 
fore, the test IS one for allergy and, so 
far as we know, not a test for immun- 
ity 

The X-Ray 

As soon as a tuberculin test is found 
to be positive, we seek the location of 
the focus of tuberculosis In the body 
of the child, our best method of find- 
ing these foci is by the x-ray film ex- 
amination, but even this is woefully 
lacking By x-ray examination we 
located questionable to definite foci m 
22 91 per cent of the positive tubercu- 
lin reactors This is not surprising 
when one considers the nature of the 


tuberculous focus, the numerous places 
in the body where it may occur, and 
the limitations of the x-ray as we now 
know It Many tuberculous foci which 
cause positive tuberculin reactions are 
microscopic m size Therefore, they 
are not detected by the x-ray Some 
of them never become large enough to 
cast visible x-ray shadows Others may 
grow to such size that they are easily 
detected 

Of the total number of children ex- 
amined in the Out-patient Department 
at Lymanhurst School, 4,031 were neg- 
ative to the tuberculin test Unfortu- 
nately, m the early days of our woik 
only the Pirquet test was used Of this 
entire number, 90 (2 22 per cent) 
(table I) showed evidence of pleurisy 
In only 2 was effusion definitely found 
and in another case theie was a ques- 
tionable small effusion However, in 
17 cases there was some thickening of 
the pleura ovei an entire lung, suggest- 
ing previous pleural effusions 

Of the total number of children e\- 
amined in the Out-patient Department 


Tabic I 
Pleural Changes 



NUMBfR 

I’lK 

CIST 

From 4,031 Negative Tuberculin Reactors 
Thickening of interlobar pleura 

Diaphragmatic basal pleurisy 

Thickening of pleura over entire lung 

30 

40 

17 

2 

1 

74 

99 

42 

05 

02 

Pleurisy with effusion 

Mediastinal empyema or effusion with thickened pleura 

Total 

90 

222 

From 4,737 Positne Tuberculin Reactors 
Thickening of interlobar pleura 

Diaphragmatic and basal pleurisj 

59 

62 

125 

1 11 

Thickened pleura over entire lung 

12 

4 

'y> 

Pleurisy with effusion 

os 

Rib resection 


Total 

170 

ISO 
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at Lymanhurst School, 4,737 were pos- 
itive to the tuberculin test Of this 
entire number 170 (3 59 per cent) 
(table I) showed evidence of pleurisy 
In 12 of these cases there was definite 
evidence of effusion In 4 cases nb 
resections had been done, and in 33 
cases there was evidence of thickening 
of the pleura over an entire lung sug- 
gesting previous pleural effusions 
Since our knowledge of the signifi- 
cance of the x-ray shadows in the 
hilum region is still incomplete, the 
roentgenologist must of necessity fre- 
quentl)'- make a diagnosis of question- 
able calcification Therefore, with such 
interpretations one must be extremely 
careful in following these cases over 
months or even years to determine 
whether calcium really is being deposit 
ed Among our negative tuberculin 
reactors, 44 (1 09 per cent) had ques- 
tionable evidence of calcium in the 
hilum In 40 cases ( 99 per cent) there 
was evidence of slight and moderate 


amounts of calcium in the lung hilum 
(table II) Evidence of Ghon tu- 
bercle formation was observed m 24 
cases ( 60 per cent) In one case there 
were shadows interpreted as calcified 
nodes throughout both lungs We for- 
merly looked upon such cases as 
healed miliary tuberculosis However, 
since Meriwether and Sayers have 
called attention to the possibilities of 
certain fungi, particularly aspergillus, 
resulting in such shadows, we are not 
certain of the etiology in this case 
Among our 4,737 positive tuberculin 
reactors, 195 (4 12 per cent) (table 
II) were found to have questionable 
evidence of calcium in the lung hilum 
In 443 cases (9 35 per cent) there was 
evidence of slight, moderate and 
marked amounts of calcium in the 
lung hilum Ghon tubercle formation 
was observed m 286 cases (604 per 
cent) In 38 cases there was question- 
able evidence of Ghon tubercle foi illa- 
tion Calcium m the lung hilum with 


Tablc II 

Questionable to Definite Childhood Type Tuberculosis 

PER 

number cent 


From 4,031 Negative Tuberculin Reactors 
Questionable calcification in hilum 44 

Slight and moderate calcification in hilum 40 

Ghon tubercles 24 

Calcified nodules tliroughout both lungs 1 

Marked enlargement of hilum without calcium 4 

Total 113 

From 4,737 Positive Tuberculin Reactors 
Questionable calcification in hilum 195 

Slight, moderate and marked calcification in hiliim 443 

Ghon tubercles 280 

Questionable Ghon tubercles 38 

Calcification hilum, fibrosis cNtending into lung parenclijina 26 

Childhood tjpe. tuberculosis in lung parcnchjma (inflammatorj stage) 41 

Marked enlargement Inluin without calcification IS 

M irked enlargement liihim-infiltration extending to parenchj ma 38 


109 

99 

60 

02 

09 

2 79 


412 
9 35 
604 

8 
•• ^ 
aa 

87 

38 

8 


Total 


1,085 2291 
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an area of fibrosis extending into the 
lung parenchyma was seen m 26 cases, 
while the childhood type of tuberculo- 
sis in the inflammatory stage, involving 
the lung parenchyma, was seen in 41 
cases In 18 of our patients there was 
marked enlargement of the htluai re- 
gion without evidence of calcium In 
another group of 38, sucli marked en- 
largement of the hilum region was seen 
without evidence of calcium, but there 
was parench)nnal infiltration extending 
outward from the hilum into the lung 
parenchyma 

Thus among 4,031 children reacting 
negatively to the tuberculin test, only 
113 (2 79 per cent) showed any evi- 
dence of the childhood type of tuber- 
culosis and 44 (1 09 per cent) of this 
group had only questionable evidence, 
while among 4,737 cases reacting posi- 
tively to the tuberculin test 1,085 (22- 
91 per cent) showed some evidence of 


the childhood t}pe of tuberculosis, al- 
though in 195 (4 12 per cent) of these 
cases the evidence was questionable 
Of the 4,031 cluldren who reacted 
negatn ely to tuberculin, 2 cases ( 05 
per cent) (table III) had far ad^anced 
pulmonary tuberculosis The negatn e 
reaction m these two cases was ob- 
tained from the Pirquet test, since the 
administration of the Mantoux test 
had not been instituted at that time 
Among the negative reactors w^ere no 
cases of minimal or moderatel} ad- 
vanced adult type of pulmonar) tuber- 
culosis Among the 4,737 children wdio 
reacted positively to the tuberculin test 
the adult t5pe of tuberculosis was 
found in 61 (128 per cent) (table 
III) Of this number the disease w'as 
minimal m extent in 24 ( 50 per cent), 
17 of whom also had eMdence of the 
childhood t)pe Moderately ad\anccd 
disease w'as seen m 17 cases ( 36 per 


Table III 

Adult Type Pulmonary Tuberculosis 


rpR 

number cint 


From 4,031 Negative Tuberculin Reactors 

Far Advanced 

From 4,737 Positive Tuberculin Reactors 

Minimal (17 also had demonstrable childhood tjpe) 

Moderately advanced (11 also had demonstrable childhood tipe) 
Far advanced (9 also had demonstrable childhood tvpe) 

Total 

Tuberculosis of Bones and Joints 
From 4,031 Negative Tuberculin Reactors 

Bones and joints 

From 4,737 Positive Tuberculin Reactors 
Spine (6 with chest findings) 

Hip joint (S with chest findings, 1 with no chest cxvmiintion ) 

Knee joint 

Shoulder joint and ankle joint 
Bones of hand (no chest examination) 

Total 


2 

05 

24 

5 

17 

36 

20 

42 

61 

1 2H 


None 


S 

17 

12 

2' 


O'. 

1 

02 

1 

02 

25 

1:2 


676 


J. Arthur Myers 


cent), 11 of whom also had evidence of 
the childhood type of the disease, while 
far advanced pulmonary tuberculosis 
was seen in 20 cases ( 42 per cent 
(table III), 9 of whom had evidence 
of the childhood type It is interesting 
to note that there was coexisting child- 
hood type of disease m 37 (60 65 per 
cent) of the cases with the adult type 
of tuberculosis 

Among 4,031 children reacting nega- 
tively to the tuberculin test, not one 
was found who had evidence of tuber- 
culosis of the bones and joints Among 
4,737 children reacting positively to 
the tuberculin test, 25 ( 52 per cent) 
(table III) were found to have bone 
and joint involvement Tuberculosis 
of the spine was seen in 8 cases, 3 of 
whom had evidence of childhood tuber- 
culosis in the chest Two others had 
pleural involvement and a third had an 
area of fibrosis extending outward 
from the hilum into the lung paren- 
chyma Thus 6 out of the 8 had de- 
monstrable findings in the chest In 12 
cases there was tuberculosis of the hip 
joint In 5 of these cases, there was 
evidence of childhood tuberculosis, one 
of whom also had moderately advanced 
adult type tuberculosis In 3 cases 
there was tuberculosis of the knee 
joint, 2 of whom had evidence of child- 
hood tuberculosis in the chest In one 
case of tuberculous dactylitis no x- 
ra> film of the chest was made 

Other abnormal conditions were 
found such as bronchiectasis, pulmo- 
nary abscess and pneumonia, which 
might justify making x-ray films rou- 
tinely regardless of the tuberculin re- 
action. Howe\ or, the number of lesions 
proved to be due to tuberculosis was 
quite small in our group, so small in 


fact that we now feel it is a reasonably 
safe procedure to apply the tuberculin 
test, and make x-ray films only of those 
who react positively, except in those 
cases where there is some other spe- 
cial reason for x-ray films 

The Importance of Protection 
FROM Addfd Infection in 

JuvFNIIvF TuBFRCUIvOSIS 

If one observes a group of children 
who are negative to tuberculin over a 
considerable period of time, some of 
them if exposed, will become positive 
reactors The work of Sir Robert 
Philip is an outstanding example of 
this procedure. Moreover, if one ap- 
plies the Pirquet test or a small dose 
of tuberculin by the intracutaneous 
method and repeats the test with a full 
milligram of tuberculin by the intra- 
cutaneous method, one will find some 
positive to a milligram of tuberculin 
who were negative to the smaller dose 
We have observed the tuberculin test 
change from negative to positive in 
189 cases There has been a great deal 
of discussion about whether a tubercu- 
lin test once positive evei becomes nega- 
tive We have seen the reaction change 
from positive to negative m 68 cases 

When we began our work at the 
Lymanhurst School, we were firmly 
convinced by reason of our previous 
teaching that the infant is unusually 
susceptible to tuberculosis and that he 
has almost no tolerance to tubercle 
bacilli We were so convinced that our 
teachings had been based upon well- 
established facts that we rendered im- 
mediate grave prognoses in every case 
two )ears old or under who had evi- 
dence of parenchymal disease We also 
rendered immediate grave prognoses 
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when a positive tuberculin reaction was 
found in the absence of demonstrable 
chest lesions in this age period As 
time passed, we were chagrined to find 
that our prognoses were nearly always 
wrong Most of the infants with par- 
enchymal pathology did not even man- 
ifest symptoms of disease and prac- 
tically none of those with positive tu- 
berculin reactions ever fell ill This led 
us to investigate more carefully the 
literature and determine upon what the 
previous teachings had been based The 
majonty of the reports m the litera- 
ture were from groups of children m 
hospitals who were definitely ill from 
tuberculosis and who in reality were 
suffering from the adult type of dis- 
ease, which is destructive m children 
In the earlier literature, no one had 
studied over a period of years a group 
of symptom-free children either from 
the homes where there was much ex- 
posure or where there was no exposure, 
nor had anyone made serial x-ray films 
of the chests of such children Krause 
made a careful study of the resistance 
of young and old guinea pigs from 
which he arrived at the following con- 
clusions 

“I When young and old guinea pigs are 
infected intracutaneously with relatively 
small quantities of virulent tubercle bacilli 
that are equal for all the aniinals there is 
an earlier appearance and more vigorous de- 
velopment of tubercle at the site of inocula- 
tion and in the regional lymph nodes in the 
old animals 

“2 After infection of this nature and 
heavy enough to cause generalized tubercu- 
losis in the old animals, both young and old 
guinea pigs developed essentially the same 
grade of infection There was nothing to 
indicate that the young were more suscepti- 
ble than the old 

“3 When infected subcutaneously wth 


large quantities of virulent tubercle bacilli 
in equal dosage, a more extensive and pro- 
gressive involvement resulted in the young 
than in the old 

“4 Since under these circumstances the 
young received per body weight double the 
quantity of tubercle bacilli that was in itself 
sufficient to cause progressive and fatal tu- 
berculosis in the old, it is likely that the more 
advanced infection of the young was the re- 
sult of overdosage” 

Therefore, it would appear to be 
largely a matter of dosage rather than 
a matter of susceptibility to tubercle 
bacilli Krause, from his wide experi- 
ence with tuberculosis in man, together 
With his experimental work, makes the 
following statement 

“All in all, it is difficult to comprehend the 
logic of the frequently expressed warning 
that makes a sharp distinction between 
children and adults in respect to the dangers 
of exposure to tuberculous infection It cer- 
tainly IS by no means clear that, person for 
person, the child is less resistant than the 
adult As it works out in life, it is bejond 
dispute that the ravages of tuberculosis are 
in every way greater in later life than in 
childhood , and, even allowing for differences 
of environmental factors that determine ill- 
ness, we would consider the proposition of a 
higher adult resistance as unproved There 
are elements of resistance that would 
seem to be stronger in the child, there are 
other elements that appear more cffectiie in 
the adult Where the balance lies we do not 
know, nor may we assume to state. Quite 
likely it IS an individual affair, and attempts 
to generalize promise to lead us into error. 

“It would seem tlie better wisdom to pre- 
sume not at all upon a resistance, and ac- 
quired immunitj, that must be of undeter- 
minable and hjpothctical intcgritj in an> 
particular case. We shall be following the 
larger science and come to a safer practical 
result if we adjudge children and .adults alike 
before the hazards of tuberculous infection 
The onlv rational attitude is to protect all 
human beings, of whateicr age, against ex- 
posure. To allow the imprcscion to get 
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abroad that adults walk within a charmed 
circle of acquired immunity, that maturity 
IS a privileged age, can lead only to evil, if 
It IS accepted and acted upon Besides, there 
IS much evidence that it may be far from 
the truth” 

Myers and Kernkamp, working with 
Lymanhurst children who reacted posi- 
tively to the tuberculin test at the age 
of two years or under, found that 
when they had traced 172 of these 
children, only 6 had died of tuberculo- 
sis The majority of their group in- 
fected in infancy were apparently well 
at the time they were traced* These 
observations, together with the findings 
of others, led us to believe that our 
former teachings were wrong and that 
we must recognize the fact that the 
infant tolerates tubercle bacilli well, 
except in those cases where reinfection 
occurs frequently and in which the 
adult type of tuberculosis develops 
after allergy has been established 
Many such cases, die from generalized 
tuberculosis, including tuberculous 
meningitis Therefore, the best treat- 
ment for any infant found to react 
positively to the tuberculin test is the 
prevention of subsequent exposure to 
tubercle bacilli When this has been 
done, if the exposure has not already 
gone too far, the prognosis is excellent 
with practically no treatment or care 
bejond that which any normal child 
should receue Because of this fact, 
w’hich w’C feel is now' w'ell established, 
wc arc firmly coiiMiiccd that the foster 
home free from tuberculosis is far bet- 
ter for the child in whose home open 
tuberculosis exists than the institution 
Tilt w ork of Bernard and others bears 
wiiness to the efficacy of this kind of 
treatnu nt 


Does First Infection Protect? 

Does first infection with tubercle 
» 

bacilli protect against subsequent infec- 
tion? This involves the subjects of im- 
munity and allergy in tuberculosis, con- 
cerning which volumes have been writ- 
ten In reading the literature, one gams 
the impression that a first infection is 
the best safeguard that we have against 
the destructive form of tuberculosis 
Much IS said about immunity, yet in 
all of our armamentarium, we have no 
definite test for immunity The litera- 
ture on this subject leaves one with 
many questions concerning which no 
answer can be found except those 
based on personal opinion The fact 
that ten thousand children or adults 
react positively to the tuberculin test, 
and not one at that particular moment 
IS ill from tuberculosis or has mani- 
festations of tuberculosis in any of its 
clinical forms, is no safe criterion of 
immunity to the clinical forms of tu- 
berculosis In other words, it is only 
through subsequent observations, over 
not only years but decades, that one 
determines whethei these ten thousand 
individuals were actually immunized 
In observing children with positive tu- 
berculin reactions through the first ten 
years of Lymanhurst’s existence, our 
staff members have again been mistak- 
en in the prognoses they render those 
beyond the period of infancy We had 
been taught that if a child is infected 
after the peiiod of infancy the prog- 
nosis IS excellent and that the positive 
tuberculin reaction is an indication that 
he was w’cll immunized against tuber- 
culosis When w c saw’ evidence of lime 
deposits m the form of Ghon tubercles 
m the lung pai enchyma or m the 1) mph 
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nodes^ in the region of the lung hilum 
and tracheo-bronchial lymph nodes, we 
rendered splendid prognoses because of 
the positive tuberculin reaction which 
to us, then, denoted immunity, and the 
child’s ability to deposit lime which to 
us, then, denoted healing and vaccina- 
tion against tuberculosis When some 
of these children reached the 'teen ages 
and we saw developing in their lungs 
the adult and destructive type of dis- 
ease, sometimes leading to death rather 
quickly in spite of everything that we 
knew by way of treatment, we began 
to investigate further the evidence upon 
which the statement concerning im- 
inumt)' to tuberculosis had been based 
We could find nowhere in the litera- 
ture that anyone had observed the same 
group of children throughout the vari- 
ous decades of life Therefore, we 


were at a loss to know how an)'one had 
a right to the generalizations on this 
subject which were extant in the liter- 
ature 

Case Reports 

The citation of five of the numerous cases 
which we have seen at Ljmanhurst will illus- 
trate this point The very first child who 
entered the Lymanhurst School is such a 
case On May 31, 1921, this boy w'as present 
at our dedication ceremonj There was clin- 
ical tuberculosis in his family He was posi- 
tive to the tuberculin test He was rather 
thin and pale but he was suffering from a 
congenital disease which we believed ac- 
counted in part, at least, for his appearance 
X-ray examination of his chest showed un- 
mistakable evidence of hme deposits in the 
right lung hilum (figure 1) After a time 
he was discharged from the L>manhurst 
School well immunized and vaccinated, as 
we thought, Approximate!} 10 }ears from 
the time he w'as admitted to the School, and 
when he w-as 22 }ears old, he walked into a 



Fic 1 From an x-rav film taken No\cmbcr 21, 1*122, of the chcit of a l)o\ ol 1- ^Cl^ 
Intimate contact exposure Tuberculin test positnc Large calcium deports in the rceun 'u 
the right lung hilum representing childhood t%pc of tubcrculosK Same findmc^ were <lmwu 
on films made in 1921 
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free chest clinic at the Minneapolis General 
Hospital and the examination revealed ex- 
tensive pulmonary tuberculosis involving 
much of the left lung and a small portion 
of the right lung (figure 2) This was of 
the adult type and proved to be rapidly pro- 
gressive Neither the positive tuberculin 
reaction, nor the so-called vaccination scar, 
represented by calcium deposits in the right 
hilum, prevented the development of destruc- 
tive tuberculosis or allayed the progress of 
his disease Within a few weeks he was 
dead of tuberculosis Thus our first Lyman- 
hurst case, about whom we had talked and 
written so much and for whom we had ren- 
dered such an excellent prognosis based upon 
opinion not fact, shattered our teachings 
On October 27, 1925, a boy of 14 years 
was brought to the Lymanhurst Out-patient 
department for examination because of some 
cough and slight weight loss There was no 
known history of exposure to tuberculosis in 
the family but both the maternal and pater- 


nal grandparents suffered from asthma The 
Pirquet test was only slightly positive. The 
examiner made the following note* “Per- 
sistent rales in the right apex after cough” 
The x-ray film showed considerable evidence 
of calcification in the region of the left lung 
hilum Sputum examination was negative for 
tubercle bacilli The temperature record 
was normal On November 10, 1925, on re- 
examination no rales could be elicited His 
temperature was normal, he was feeling 
well One week later the x-ray examination 
showed no change He did not report for 
re-examination but in the spring of 1932 he 
was a patient in the Glen Lake Sanatorium 
with frank pulmonary tuberculosis of the 
right lung with cavity formation. 

In April of 1926 a girl of 11 years was 
brought to the Lymanhurst Out-patient de- 
partment because of nervousness There was 
no definite history of exposure to tubercu- 
losis, but it was stated that her father was 
not well The tuberculin test was markedly 



Fic 2 From an x-ray film taken on No\cmber 6, 1931, of the same chest as seen in figure 
1. E«dencc of childhood tubcrailosis m right lung hilum, as was seen in 1921 and 1922 In 
addition there is extensne pulmonary tuberculosis invohing the greater part of the left lung 
and a smill area in the fourth interspace on the right side 
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positive The x-ray films of her chest showed 
definite evidence of calcification in the left 
hilum region, with Ghon tubercle formation 
m the extreme left base In the left apex 
was a small area of disease which had the 
appearance of the adult type of tuberculosis 
In December, 1928, there was no change in 
the x-ray film except an increase in the ex- 
tent of adult type of tuberculosis in the left 
apex In May of 1930 this disease had ex- 
tended so as to have become quite advanced 
and there was evidence of a fairlv large 
cavity in the apex In June, 1930 artificial 
pneumothorax had been instituted 

In July, 1927, a girl of 14 years was 
brought in for an examination because of 
exposure to her father who was then suf- 
fering from pulmonary tuberculosis The tu- 
berculin test was slightly positive The x-ray 
film of her chest showed no evidence of dis- 
ease except at the region of the left lung 
hilum This was interpreted as the child- 
hood type of tuberculosis In February, 1929, 
there was a definite extension of this dis- 
ease into the lung parenchyma, while in May, 
1930, following blood spitting, there was 
definite increase of the shadow How much 
of this was due to hemorrhage could not at 
that time be definitely determined However, 
m December of the same year shadows were 
making their appearance in the upper part 
of the left lung In January, 1932, following 
phrenic exeresis performed at the Glen Lake 
Sanatorium, the left lung appeared verj 
much improved 

In May, 1928, a girl of 14 years was 
brought for an examination because of pro- 
longed intimate contact exposure to a sister 
who was suffering from pulmonary tuber- 
culosis There were no symptoms The x-rav 
film of her chest showed the childhood tjpe 
of tuberculosis with beginning calcification 
in the left hilum region (figure 3) In Jul\ 
of 1930 she had an attack of pleurisy and 
during the same month she had a frank pul- 
monary hemorrhage X-ray examination of 
the chest in August, 1930 (figure 4), showed 
a definite adult tjpe of tuberculosis involving 
the right lung In March, 1931, this disease 
was partly under control b> artificial pneu- 
mothorax Disease later appeared in the left 
lung (figure 5) At this tune, April, 1932 


her general condition is good as she con- 
tinues on bilateral artificial pneumothorax 
(figure 6) 

A belief has been tery firmly im- 
planted m the minds of tuberculosis 
workers that it is good to have a posi- 
tive tuberculin reaction by the time one 
reaches adult life In the literature one 
sees reference to the belief that it is an 
unfortunate individual who passes into 
adult life without a positive tuberculin 
leaction and then comes in contact with 
tubercle bacilli Opinion has it that it 
IS such cases who develop miliary tu- 
berculosis or galloping consumption 
More than a decade ago, I attended a 
national meeting where one of the 
world’s outstanding authorities of the 
day discussed this subject In i espouse 
to the question, if it were possible for a 
child to escape tuberculous infection 
and glow to adult life, say twenty or 
twenty-five years, still negative to the 
tubei culm test, what would be the out- 
come if he then came m contact with 
tubei cle bacilli The ansiver ivas some- 
thing like this That individual would 
be most unfortunate he W'ould de^ clop 
a rapidly progressne generalized tu- 
berculosis and die of w^liat is known to 
the public as galloping consumption 
Upon wdiat scientific c\idcncc was this 
statement based’ Had anyone followed 
such a case reacting negate cly to the 
tuberculin test into adult life to ob- 
serve the result’ Apparentlj not So 
far as we have been able to determine 
the statement w'as based largch ui>on 
pcisonal opinion 

Changing conditions with reference 
to tuberculosis ha\c brought about the 
time when tuberculous infection is imt 
linn Cl sal among >oung adults This 
fact gi'cs us opportunities to stndv 
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Fig 3 From an x-ray film taken on May 14, 1928, of the chest of a girl of 14 years Inti- 
mate contact exposure Tuberculin test positive Childhood tuberculosis with beginning cal- 
cification in the left hilum region 



Fic 4. From an x-ray film taken on August 26, 1930, of the same chest as figure 3 
ChildiiQod tuberculosis of left hilum region The adult type of tuberculosis has now made 
Its appearance in the right lung. 


Tuberculous Children 


683 



Fig S From an x-ray film taken on October 6, 1931, of the same chest as figures 3 and 4 
Artificial pneumothorax has been instituted on the right side and disease of the adult tjpe has 
made its appearance in the left lung 
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those persons who react negatively un- 
til they reach adult life There are now 
communities, in fact, we believe good 
sized areas in the United States, where 
such individuals may pass through 
life’s span without becoming infected 
with tubercle bacilli. Certain of these 
individuals enter hazardous occupations 
and professions In other words, m the 
preparation for certain piofessions they 
are greatly exposed to tuberculosis I 
lefer particularly to the nursing and 
the medical professions Here we have 
been able to observe young adults en- 
tering schools of nursing and medicine 
with negative tuberculin reactions and 
to test them with tuberculin and ex- 
amine them by x-ray films periodically 
Over and over we have seen the stu- 
dents of nursing and medicine i each the 
junior or senior years with negative 
tuberculin reactions, then following ex- 
posure to tuberculous patients some of 
them present positive tuberculin re- 
actions Usually they are positive to a 
three plus degree with a 01 mgm of 
tuberculin, indicating a high degree of 
allergy At this time the x-ray film 
examination is usually negative As 
time passes, however, often in the com- 
plete absence of symptoms, there ap- 
pear in the chests of some of these 
leccntly positive leactors definite evi- 
dences of disease If the focus is in 
the lung parenchyma, it may remain 
small or there may develop around it 
a considerable area of collateral inflam- 
mation So far as we have been able to 
<letcrmmc, the lesions are not apparent- 
ly different than those we have ob- 
served dc\clop from the first infection 
with tubercle bacilli in the chests of 
infants and children From our senes, 
hi>wc\er. we arc inclined to believe that 


pleurisy with effusion occurs somewhat 
more frequently m young adults than 
in children However, our series is not 
sufficiently large nor have our observa- 
tions been made ovei a sufficiently long 
period of time to make a final statement 
on this point Suffice it to say that in 
the group we are following, we have 
not seen one patient develop galloping 
consumption 

Classifications 

When Lymanhurst began, theie w^eie 
many names in use for lesions pio- 
duced by first infection type of tuber- 
culosis Such names as juvenile tuber- 
culosis, primary complex, Ghon tu- 
bercle, hilum tuberculosis, tracheo- 
bronchial lymph node tuberculosis, and 
epi-tuberculosis were in use The re- 
sult was that confusion reigned No 
one was entirely certain as to what type 
of case other workers were considei- 
ing A special committee of the Am- 
erican Sanatorium Association in 1929, 
adopted the term, “childhood type of 
tuberculosis,” and gave definite des- 
cription of this type Since that time 
we have had a common name which is 
aiding greatly in arriving at a better 
understanding of the first infection 
type of tuberculosis At Lymanhuist, 
w’e reclassified our records Our pres- 
ent classification consists of' 

1. Negative to tuberculosis In this 
gi oup are placed those children wdio are 
negative to the tuberculin test when a 
full milligiam of tuberculin has been 
administered intracutaneously, and w ho 
ha^ e no other abnormal findings due to 
tuberculosis 

2 Primar}-- tuberculous infection 
This group consists of those children 
who react positively to the tuberculin 
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test but 111 whom no evidence x-iay, 
physical, or laboiatory examinations 
can be obtained of tuberculous disease 
We feel certain that each of them has 
a lesion and in reality, therefore, has 
tuberculous disease, but by oui present 
methods of examination we are not able 
to demonstrate its location 

3 Childhood type of tuberculosis 
In this g^oup the children react posi- 
tively to the tuberculin test and in ad- 
dition have some evidence, usually by 
x-ray, of the location of the focus or 
the f oa The lesion may be represented 
b} a shadow indicating an inflammatory 
process which is progressing, station- 
ary, or receding Again it ma}’’ be rep- 
resented by shadows indicating de- 
posits of calcium These lesions need 
not necessarily be in the chest AVhen 
evidence of calcium deposits is found 
in lymph nodes anj^where, particularly 
m the cervical region or in the mesen- 
tery, the classification is that of child- 
hood or fiist infection type of tubercu- 
losis 

(a) Those with the inflammatory 
stage when we fiist see them, progres- 
sing, stationary, or receding If reced- 
ing, some workers speak of them as 
the resolving childhood type of tuber- 
culosis Clinical activity and pi egres- 
sion of such lesions are difficult to de- 
termine at the first examination, since, 
in our experience, the most of them 
have caused few or no symptoms Of 
course, they are all active pathological- 

h’ 

(b) Consists of those lesions in 
uhich deposits of calcium can be dem- 
onstrated by x-ray film examination 
Vt one time, we spoke of these as 
healed tuberculous lesions but obser- 
^atlon has led us to belic\e that no 


one but the pathologist can make such 
a diagnosis Pathologists have pointed 
out repeatedly that the deposits of lime 
which we formerly believed actually 
encased and walled off foci of tuber- 
culosis are usuall} surrounded b} case- 
ous material Therefore, we iie\ er give 
a case with such a finding a better rat- 
ing than latent There may exist an 
interval of considerable time between 
a and 6, when the x-ra)' film examina- 
tion IS almost or entirely negative If 
the child is examined foi the first time 
during this interval, there is a strong 
likelihood that the x-ray report will be 
negative At some subsequent time, the 
x-ray w'lll show’^ deposits of calcium in 
the area formerly occupied b)"^ the dis- 
ease in its inflammatory stage in the 
lung parenchyma and m the regional 
lymph nodes about the lung hilum The 
time interval betw^een the deiclopment 
of the inflammatory process and the 
almost simultaneous enlargement of the 
regional lymph nodes and the deposi- 
tion of calcium m these lesions \aiics 
a great deal with the indiMdual The 
shortest period of time I ha\e seen re- 
ported in the literature, is four months 
In most of our cases a much longer 
lnter^al has existed 
4 Adult t}pc of tuberculosis In 
this group, w'e ha\e placed all of the 
definite clinical forms ot tubciciilosis 
wdiether the lesions aiipe.ii in the 
lungs, boil} frame-work, oi cl«ewhere 
Thus we use only four groupings as 
far as diagnosis is concerned From the 
standpoint of the stage of disc.isi and 
actnit}, we sulidnide group 3 into 
those with the childhood t\i>(. of tn- 
hcrciilosis a and h e lu\c «ubdi- 
\idcd the cases with piilmoinr\ tiiKr- 
ciilosis according to the (I.is>.jric,ation 
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adopted by the American Sanatoriimi 
Association and by the National Tu- 
berculosis Association 

We are dissatisfied with the termin- 
ology o£ the second division. We are 
so firmly convinced of the specificity 
of the tuberculin test that we feel that 
every child reacting positively has in 
his body somewhere, a tuberculous 
focus Although our methods of ex- 
amination are not sufficiently refined to 
locate many of these foci in the living 
body, nevertheless, we are convinced 
of their presence Therefore, we are 
of the opinion that every one of these 
cases should be classed as a case of the 
first infection or childhood type of 
tuberculosis without demonstrable le- 
sions A place in our classification with 
a sharp line between so-called tuber- 
'culous infection and tuberculous dis- 
ease IS not warranted by our expe- 
rience We believe that work in tuber- 
culosis control has been definitely re- 
tarded because of this sharp dividing 
line. How easy it is to examine a child 
who has reacted positively to tuber- 
culin and fail to find any symptoms or 
evidence of disease even by stereoscopic 
x-ray films, and then pass over the 
condition lightly by saying, “This 
means nothing except that the child has 
been infected In reality, it means 
that there is a focus of disease present 
which may have resulted in no symp- 
toms or symptoms so subliminal as 
not to have been detected, or mild 
detectable symptoms vhich were mis- 
taken for those of some other disease 
condition In our opinion, it is 
better to face the issue square- 
ly and rccogni7C the existence of 
foci of tuberculosis in all cases react- 
ing po«iiti\ civ to the tuberculin test It 


then becomes a question of extent of 
lesion Fortunately for the human fam- 
ily, many such lesions apparently are 
never greater than microscopic in pro- 
portion, therefore, are never demon- 
strated in the living body, but in a 
certain percentage of cases, and no 
one knows with certainty what this per- 
centage IS, the lesions become macro- 
scopic m size and if located in a part of 
the body which lends itself to x-ray 
film examination, will cause a shadow 
which can be demonstrated on the x-ray 
film Such cases, then, fall into group 
3 In some cases reacting positively to 
the tuberculin test whether the first in- 
fection type lesion is or is not demon- 
strable, there later appears the destruc- 
tive type of tuberculosis, which classes 
them in group 4. 

We now admit to the Lymanhurst 
School those children who have the 
childhood type of tuberculosis and min- 
imal lesions of the adult type, pro- 
vided such cases are not spreaders of 
tubercle bacilli We are of the opinion 
that children who have recently be- 
come positive reactors to tuberculin 
should have the advantage of such an 
institution 

The Lymanhurst School does not 
jirovide the last three years of high 
school Inasmuch as it is during the 
high school age that so many children 
fall ill with the adult type of tubercu- 
losis, we believe that such a school 
should include all the grades through 
high school However, since in the 
latter part of the high school course 
most children are beyond the compul- 
sory school age, the problem becomes 
complicated 

In the Lymanhurst School the treat- 
ment is very simple This institution is 
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a day school and no provisions are 
made for any child to remain longer 
than the usual school hours When a 
child is admitted the first thought is to 
prevent further exposure to tubercu- 
losis If an open case exists in the 
home, one can not expect good results 
until the contact is broken This must 
be considered the first pnnciple in the 
treatment of the childhood type of 
tuberculosis Careful attention is paid 
to the diet, in order to insure a suffi- 
aent amount of growth-promoting, 
energy-produang, and tissue-buildmg 
foods Cod liver oil is used as a food 
in order to insure a suffiaent amount of 
vitamins A and D After providing 
foods to provide energy, an attempt is 
next made to conserve it through the 
regulation of games at the recess pe- 
riods and through a special rest hour 
immediately after lunch Close medical 
and nursing supervision are provided, 
as we feel this is second only to the 
regulation of energy expenditure 
Through ten years of observation 
of cases with the childhood tj-pe 
of tuberculosis, we are convinced 
that institutional care such as that 
provided by the sanatorium or 
general hospital is not necessary nor 
do we believe that speaal methods of 
treatment such as collapse therapy are 
indicated in the childhood tj^pe of tu- 
berculosis When our children develop 
the adult type of disease, however, ^\e 
are of the opinion that the most dras- 
tic methods of treatment now employed 
should be instituted We thoroughl) 
agfree with Chadwick in the use of 
collapse therapy eien in minimal cases 
of the adult t}pe of tuberculosis in 
girls and bo3'S of the ’teen ages When 
such cases develop and shoiv a tendenc} 


to spread and to break down, we refer 
them to their private physicians if they 
are able to pay for medical care, other- 
wise, they are referred to the Univer- 
sity of Minnesota Hospital, the Glen 
Lake Sanatonum, and the Minnesota 
State Sanatorium When they have 
been satisfactorily treated they may 
then return to Lymanhurst to complete 
the grades taught there 

Summary 

1 In the diagnosis of the childhood 
type of tuberculosis the tuberculin test 
and x-ray film examination are super- 
ior to all other aids 

2 The best type of tuberculin test 
is the intracutaneous method of Man- 
toux, inasmuch as its administration 
results in a greater number of positive 
reactors and it allows a measure of the 
dose of tuberculin 

3 Observations at L> manhurst lead 
us to believe that the intracutaneous 
test IS so specific that it constitutes a 
very fine tuberculosis screen There- 
fore, It can be used to great advantage 
in the selection of children for further 
studies If the tuberculin test is nega- 
tive to a full milligram of tuberculin, 
one need go no further as far as tu- 
berculosis is concerned, except in rare 
cases If it IS positi\e, one should then 
seek the location of the disease 

4 The x-ray film aids us in locating 
more foci of tuberculo'sis in the human 
body than all other phases of the ex- 
amination combined Indeed, it is the 
only phase of the examination which 
locates the childhood t>pc of tubercu- 
losis m am considerable numlicr of 
cases 

5 The x-rai film is a coarse screen 
when compared with tuberculin mas- 
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much as we are rarely able to detect 
lesions by its use in more than 20 to 
25 per cent of the children who react 
positively to this test 

6 Among 4,031 children reacting 
negatively to the tuberculin test, there 
was evidence of questionable to definite 
childhood type of tuberculosis in 2 79 
per cent while among 4,737 children re- 
acting positively to the tuberculin test, 
such evidence of the childhood type of 
tuberculosis was found in 22 91 per 
cent Among the 4,031 negative tuber- 
culin reactors the adult type of tuber- 
culosis was found in 05 per cent, while 
among the 4,737 positive reactors the 
adult type of disease was found in 1 26 
per cent Among our negative tubercu- 
lin reactors, no case of tuberculosis of 
the bones and joints was found, while 
among the positive reactors 52 pei 
cent was found 

7 In our experience the infant has 
been found to have an excellent toler- 
ance foi tubercle bacilli The factors 
which seem to determine whether he 
survives or succumbs are dosage and 
continued exposure 

9 Our observations have convinced 
us that onl} those childien with the 
first infection type of tuberculosis de- 
velop the adult and destructive type 
Therefore, we can not see our way 
clear to consider the first infection type 
of tuberculosis as a protection to the 
child 

10 In a group of young adults re- 


acting negatively to the tuberculin test, 
who became positive reactors following 
exposure to tuberculosis, we have been 
able to watch the lesions make their 
appearance on the x-ray film and to 
follow them This group has convinced 
us that such cases, reaching adult life 
befoie becoming infected with tubercle 
bacilli, do not develop galloping con- 
sumption as was foimerly thought 
Therefore, in our opinion the longer 
the first infection type of tuberculosis 
can be prevented m the human body, 
the better The ultimate goal should be 
to reduce the possibilities of exposure 
so that the span of life may be lived 
without the first infection type of tu- 
berculosis appearing in the bodies of 
most people 

11 The childhood type of tubercu- 
losis usually comes under control with- 
out treatment We believe that it rare- 
ly, if ever, kills as it occuis in nature, 
and we are of the opinion that the vast 
majority of such cases do not require 
hospitalization Piotection from fur- 
ther exposure to tubercle bacilli, eneigy 
producing foods, conservation of ener- 
gy, medical and nursing supervision, 
such as may be piovided by special 
schools for tuberculous children, is all 
that IS lequired When the adult type 
of tuberculosis ajipears, if the home 
conditions are not good, sanatorium or 
hospital caie is indicated, and such spe- 
cial treatment as collapse therapy is 
none too drastic 



Friction Rub over the Liver in a Patient with 
Subacute Bacterial Endocarditis 

By Milosh Kasich, M D , Nezv Yoi k, N Y 


T he patient, B S , 15 years of 
age was admitted to the New 
York City Hospital March 21, 
1930, complaining of pain in the chest, 
cough and shortness of breath The 
family history was unimportant He 
had been an invalid since childhood 
and when he was two years old his 
mother was told that he had "heart 
trouble” For many years his activity 
had been limited because of dyspnea 
upon the slightest exertion There was 
no history of rheumatic fever or of 
chorea He had had occasional sore 
throats Tonsillectomy was pei formed 
about five years ago 
His present illness began about five 
months before admission Dyspnea, 
which had always been present to some 
extent, became more severe, and grew 
progressively worse He had been bed- 
ridden for the last two weeks Several 
days before he began to complain of 
pain in the right chest, and in the right 
upper quadrant The abdominal pain 
was described as burning in character 
A distressing cough, with blood streak- 
ed sputum, had been piesent for the 
last week The pain in the chest was 
aggra\ated by coughing 

From The City Hospital, New York, N Y 
Rcceued for publication, December 16, 
1931 


Physical Exammatwn An acutely 
ill, undernourished boy, lay propped 
up in bed, breathing with difficulty 
Eyes, ears, nose and throat were nega- 
tive The veins in the neck pulsated 
Anteriorly, both lungs were clear 
There was a friction rub in the right 
axilla Both bases posteriorly ucre 
dull The precordium was bulging and 
a diffuse impulse was felt along the 
left sternal margin The apex was 
in the sixth interspace, 11 cm from 
the midsternal line A double murmur, 
heard best in the region of the apex, 
was transmitted over the entire pre- 
cordium The rate of the heart nas 
128, and regular The blood prc'^'^iirc 
was 110/55 The abdomen was soft 
and not distended The Iivci wa*; felt 
two fingers below the right costal mar- 
gin , it was not tender and did not pul- 
sate The spleen nas not palpable The 
fingers weie slightly clubbed There 
was no ankle edema Knee jerks were 
equally active Examination of the 
blood show ed Red blood cell'^, *1 050,- 
000, hemoglobin. 75 per cent, white 
blood cells. 14,000, pohmnrjihonu- 
clears, 75 per cent, IjmphocUc'. 25 
per cent The rocnigcn-ra> examina- 
tion of the chest showed marked slans 
of the pulmonary fields with 'omc 
areas of consolidation at the ritrlit In^c 
broncho-pneumonic in t\ pc '1 he heart 
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shadow was typical of mitral stenosis. 

The diagnosis made at the time was • 
Chrome rheumatic endocarditis, adhe- 
sive pleurisy, bronchopneumonia, sub- 
acute bacterial endocarditis with pul- 
monary infarction 

Progi ess of the Case, The boy was 
put at complete rest He was given a 
light diet, forced fluids and sodium 
salicylate, 20 grains three times a day 
His condition remained essentially un- 
changed The temperature was inter- 
mittently febrile m character, rising to 
104 4° C , and occasionally falling to 
99 ° On March 26 an area of consoli- 
dation was found on the left side in the 
posterior axillary line On April 4 
the patient was much improved The 
chest signs, however, did not clear up 
On several occasions he expectorated 
small amounts of blood, and twice de- 
veloped red, painful joints, the knees 
and elbows being involved. He fre- 
quently complained of substernal pain 
Blood culture on April 26 was nega- 
tive The urine was frequently ex- 
amined for red cells, but none were 
found On May 1 another blood cul- 
ture u as taken which also proved nega- 
tive On May 18 it was noted that the 
fever was continuing, the liver was 
larger and more tender The splenic 
area was tender on percussion, suggest- 
ing either infarction or intense conges- 
tion Although a positive blood cul- 
ture, petechiae, and a palpable spleen 
were lacking numerous infarctions in 
the lungs and spleen and the continued 
irregular fe\er pointed to subacute bac- 
terial endocarditis On June 5, at a 
point two inches to the left and three 
inches above the umbilicus a loud fric- 
tion nib was heard This area corres- 
ponded to the enlarged right lobe of 


the liver The sound was influenced by 
both the heart beat and by respiration 
and was localized over an area about 
the size of a twenty-five cent piece The 
entire liver was very tender and the 
abdominal muscles were rigid 

The patient lost ground steadily and 
died on the morning of June 7 

Autopsy (Dr James Lisa ) The 
chief findings at autopsy may be sum- 
marized as follows 

1 Chronic rheumatic endocarditis, 
with stenosis of the mitral and 
tricuspid valves 

2 Subacute bacterial endocarditis, 
with many hemorrhagic areas 
over the endocardium 

3. Marked atherosclerosis of the 
pulmonary artery 

4 Multiple areas of infarction in 
both lungs 

5 On the upper surface of the right 
lobe of the liver almost in the 
midline, there was an aiea about 
the size of a silver dollar, dull, 
and covered with fibrinous ex- 
udate The corresponding area 
of the parietal peritoneum showed 
a similar change 

6 Chronic congestion of the spleen 
with no infarction demonstrable. 

Summary 

A case of subacute bacterial endo- 
carditis is reported which during the 
course of the disease developed a fric- 
tion rub over the liver Post-mortem 
examination showed the rub to be due 
to an area of peritonitis over the liver 
The mechanism of the jiroduction of 
the sign is most probably a metastatic 
hematogenous infection Such a find- 
ing has not been previously reported 



The Migraine Syndrome 

By Oi,iVER T. Osborne, MA,MD,FACP, New Haven, Connecticut 

A VERY interesting research on opinion, in the vast majority of cases 
migraine by R, M Balyeat and of so-called migraine imperfect eyes, 
H J Rinkel C Annals oe and therefore eyestrain, is the cause 
Internal Medicine, 1931, v, 713- In fact, after forty-five years of prac- 
728) causes me to offer the results of tice as an internist (half of which time 
my long study of the causative factors was spent in general practice and the 
of this painful disease or sjmdrome latter half as consultant in internal 
Also, I believe that we should study mediane) he has never seen a case of 
this syndrome from all angles typical migraine that did not have optic 

In the first place, I agree with the defects and consequent eyestrain as a 
above wnters that the cyclic vomiting cause 

of young children is a migraine symp- Migraine is said to be hereditarj , as 
tom Secondly, I also find that those a matter of fact it is only the neurotic 
afflicted with migraine very commonly tendency and defective eyes that are 
have their attacks become less frequent handed down m families The type of 
or entirely disappear after about forty- eye that is inherited is astigmatic, most 
five years of age I attribute the cessa- frequently associated with hyperme- 
tion of the migraine at this time to tropia, and such defects cause ejcstrain 
presbyopia and the consequent use of and consequent headaches This type 
glasses that relieve eyestrain of headache is very likely to begin in 

So-called migraine IS a condition that early childhood, especially nhen the 
may be defined as a pain which begins child first goes to school 
at one side of the head, and is often These headaches are referred to cv- 
termed “sick headache” because it is ery cause that can be considered escept 
associated very generally with nausea the one to which it is due, naincl), c}c- 
and vomiting. These attacks are likely strain There is no question that oicr- 
to occur periodically, more or less reg- eating, indigestion, constipation, hvpcr- 
ularly It is a question whether this excitability, increa'^ed tlij roid cccrction, 
kind of headache should have a dis- fever from an) cause, disturbances at 
tinct name It is not an entity but a the beginning of menstruation, mental 
syndrome It has been considered a excitement, or an} thing else that is ab- 
neurosis, and it is true that people vith normal or excessiie will cause a htad- 
a neurotic tendency are more likely to ache in these indnidtials But the rci- 
ha\e this soit of headache than are son the} cause a headache in the '■c per- 
phlegmatic induiduals In the writer’s sons lies in the prc<ience of optical dc- 
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fects, and the leason that the pain gen- 
erally occurs more on one side of the 
head than on the other is because the 
eye on that side is more defective and 
there is a greater strain of the eye mus- 
cles on that side Late hours and pro- 
longed use of the eyes will precipitate 
an attack of headache, generally the 
next morning 

Nasal pressure, adenoids and dis- 
turbances of the ear may all aid in 
causing so-called migraine. Also there 
IS a great tendency to periodicity, pos- 
sibly from coincident pituitary dis- 
turbance This periodicity may be so 
imbedded in the constitution of the 
individual that no matter what is done 
toward correcting the eye defect, re- 
currences of the migraine will take 
place Therefore the sooner in the life 
of the individual the eye defect is cor- 
rected. the less likely are such attacks to 
recur, piovided the coirection is per- 
fect 

While migiame has been so long 
considered a distinct disease of the 
nervous system because there are so 
many associated S3miptoiTis that are 
not headache, still, a study of the eye 
leflexes ^\lll show that they are all de- 
jiendent upon an abnormal condition in 
one or both ejes 

The time of day and the particular 
irritant, or disturbance, that starts the 
eyestrain headache \aiies with the m- 
diMdiial Some A\ake up m the morn- 
ing ^\lth their headache from the eye- 
strain of the da} before Others ha\e 
the headache in the later pait of the da\ 
and it stops soon aftci the indnidual 
gne*. to bed Otliers have their licad- 
ache-? begin in the morning and grow 
graduail} \\f>rce until thc\ arc com- 
]>]cifl\ ]>ro'-trntefl 


Probably the most frequent cause of 
intense eyestrain headache is astigma- 
tism, generally that which is associated 
with hypermetropia Hypermetropia 
alone can give recurrent headaches, and 
myopia less frequently Not infre- 
quently, the greater the defect, the less 
frequent the headaches, because the eye 
may refuse to correct the image, or the 
image of one eye may be entirely elim- 
inated, the patient using only one eye 
and ceasing to attempt binocular vision 
Therefore, many times the person with 
a minor optic defect, whose eye mus- 
cles always strive to give him a perfect 
image, is the one who has the most eye- 
strain headaches 

A frequent prodromal symptom of 
an attack is a craving for food, a soit 
of hunger, and frequently a hunger for 
meat This is the same leflex which, 
after the headache begins, goes to the 
other extreme and causes nausea and 
vomiting In the intermediate time be- 
tween the ciaving for food and the nau- 
sea and vomiting, digestion is inhibited 
and food may he in the stomach foi 
hours, to be finally vomited, undi- 
gested, often with excessne acidity and 
with legurgitated bile 

Any prolonged, close use of the eyes 
ivilhout noiinal intermission, as woik- 
ing for hours without food, reading 
late m the evening, playing cards; 
embroidering or sewing too long, go- 
ing to the theater or movies, or any- 
thing that uses the eyes for long pe- 
riods of time w'lthout lest, will cause 
these indiMduals to have a headache 
Man} persons, even if glasses that cor- 
lect the eye defects arc worn ha\e 
headache from the above caiisc^' 

Sometimes this “eye tire" is cor- 
rected before It has gone torj far by 
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eating some simple food, the blood 
goes to the digestive organs and the 
head is relieved of congestion and tire 
Some individuals can not eat at all, and 
will lose their appetite entirely, with the 
least headache 

Sometimes the most intense head- 
ache is caused by distance vision, as 
when the individual goes into the 
mountains and looks up a great deal, 
or when he goes to the seashore, or is 
on the water, and watches the waves 

It IS very easy to determine that the 
headache is due to eyetire by careful 
questioning 

First, what is the patient’s work, 
how long does he use his eyes, what 
does he like to do and what does he 
dislike to do , does going to the movies, 
to the theater or to church cause head- 
ache, does reading the poor pnnt of 
the newspapers, playing cards, sewing 
or othei eye- work cause headache , 
does he become car-sick, or trolley-sick 
or IS he rested by riding, does he get 
a headache at a ball game or by watch- 
ing a parade, does she get a headache 
from shopping? The study of the an- 
swers to all of these questions will con- 
vince the interrogator that he is, or is 
not, dealing with an optic defect 

The majority of individuals, until 
they have learned that their headaches 
are due to eyestrain, attribute the head- 
ache to almost anything they may have 
done last or eaten last They change 
their diets , they omit this or that food , 
or they call it nervous tire and ner- 
vous headache, or they lay the head- 
ache to some condition, as bad air, or 
being shut up and not getting out-of- 
doors, or to menstruation, or to most 
any of the things that occur in life 
While these are doubtless aggraiating 


factors, the headache would rarely 
occur if eyestrain were not present 

Some peculiar cases do not have 
headache with defective eyes, but haie 
stomach reflexes of all kinds and de- 
scnptions, indigestion, flatulence, p\ro- 
sis or hyperacidity, or they have car- 
diac disturbances, as faintness, palpi- 
tation, or irregularity of the heart 
beats They may be treated for these 
conditions by washing out the stomach, 
by heart tonics, etc, etc, when the 
cause is really and only, man} times, 
eyestrain, which, when corrected caus- 
es these abnormal symptoms to disap- 
pear 

The most intense eyestrain head- 
aches, migraine attacks, are caused bj 
astigmatism, and the muscles most con- 
cerned with correcting abnormal merid- 
ians of the eye are the supenoi and in- 
ferior oblique These rotate the eye so 
that even with imperfect rotundit} a 
perfect image is seen The superioi 
oblique muscle goes to the upper inter- 
nal angle of the orbit, and this is a 
point, very generally, of intense pain 
m eyestrain headache, showing that this 
muscle becomes tired and irritated and 
apparently goes into spasm much as a 
wrj'-neck oi other muscle cramp 'riie 
inferior oblique goes backward and 
out beneath the inferior rectus muscle, 
and is inserted in the sclerotic mem- 
brane betw'een tlie optic ncr\c entrance 
and the attachment of the c\tcmal rec- 
tus When this muscle is stramcil the 
pain seems to be more dccpl> seated 
back of the eye, and it aNo. doubtless 
goes into a coiulition of cramp or 
spasm 

As above stated, this ejestram head- 
ache nm be confined to one t\e, but 
more frequenth it uocs to tin. other e,.c 
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m sympathy, or the other eye may also 
have defects, but as generally one eye is 
worse than the other, the headaches are 
likely to start as a one-sided condition 

Depending entirely on the intensity 
of the spasm and the pain and the neu- 
rotic tendency of the individual, other 
nerves take part in the paroxysm, and 
there may be pains in the nose, in the 
face or around the ear, and frequently 
there are pains in the back of the neck, 
and even sometimes down the spine, 
with slight stiffening of the muscles of 
the back of the neck, showing the great 
seriousness of reflex conditions from 
the hypersensitive nerves of the eye 
The pain may be so severe as to cause 
groaning Sometimes, even m the be- 
ginning, it IS so intense as to cause 
faintness and a weak pulse, especially 
if mental control of the condition is 
continued too long without going to bed 
and completely relaxing When this 
autosuggestive control lets up and the 
patient gives in, the pain seems more 
intense for a time Sooner or later, in 
many patients, nausea and vomiting 
occur, and the patient is said to have a 
"sick headache”, which is laid to some- 
thing that he has eaten, which can be 
only a contributory cause to this kind 
of a headache 

Many individuals learn to take a 
quickly acting cathartic, and after it 
has acted, as the headache soon stops, 
they attribute the condition entirely 
to gastro-intcstinal disturbance and to 
constipation. While there is no ques- 
tion that benefit occurs from free ac- 
tion of the bowels as well as from 
e\acuating the stomach, in relieving 
congestion in the head, constipation is 
not the cause of this kind of headache. 
Headaches from constipation arc of the 


dull variety, are more general and are 
never intense The same is true of liver 
insufficiency headache 

The patients who vomit profusely 
and have terrible nausea and retching 
become very faint, pale and almost 
pulseless at times Soon after this con- 
dition occurs the pain will generally 
cease, relaxation of the muscles occur- 
ring, the spasm stopping, and the head 
IS relieved Sometimes, therefore, the 
more intense the vomiting the quicker 
the “migraine” is over. How absurd 
it IS to consider that the stomach con- 
dition had anything to do with the 
cause of the headache is shown by the 
fact that these individuals can, within 
a short time, sometimes in an hour or 
two, eat a good meal, enjoy it and re- 
tain It. 

Those individuals who have eyestrain 
headaches without nausea and vomiting 
can generally keep about all day and 
fight the headache, and if their glasses 
are correct, or if they change glasses 
to those that are correct, may even get 
over the headache while continuing to 
work. 

Many of those with even a mild form 
of this headache have cold hands and 
feet while the headache is in evidence, 
showing vasomotor spasm. It is quite 
possible that some of these headaches 
occur with some of Raynaud’s syn- 
drome symptoms Spasm of blood- 
vessels may occur as well as the muscle 
cramp of the eye muscles 

During or preceding these headaches 
there is frequently an increased amount 
of urine passed. The urine may be 
hyperacid, and is generally of low spe- 
cific gravity. The surface of the body 
is often cold at the same time, showing 
contraction of peripheral bloodvessels 



The Migraine Syndrome 


695 


Before the onset of the eyestrain 
headache there seems to be a tendency 
to hyperacidity Of the system, often 
stomach hyperacidity, and extra-aad 
urine, with probably a lessened alka- 
linity of the blood. Hence it is advis- 
able when premonitory symptoms of 
these headaches are developing to give 
a cathartic and to push alkaline treat- 
ment 

To repeat, in eyestrain headache or 
migraine there is often spasm of the 
oblique muscles of the eye and prob- 
ably frequently a spasm of the blood 
vessels of the eye and other parts 
This is the reason that anything that re- 
duces this spasmodic condition of the 
muscles or bloodvessels improves or 
stops the headache, therefore the ad- 
vantage of coaltar drugs Antipyrine, 
acetanilid, phenacetin, pyramidon and 
aspirin are the drugs that enter largely 
into all patented medicines that are 
sold to cure headaches Many a suffer- 
er from headache acquires a habit of 
taking one or more of these drugs, to 
his or her deteriment, as they are all 
more or less debilitating, all weaken 
the heart, all tend to cause anemia, and 
all are muscle depressants Of course 
any strong narcotic will stop the head- 
ache, as morphine or codeine Some 
persons have even inhaled chloroform 
to stop the terrible pain from an eye- 
strain headache 

Nature’s method of terminating such 
a headache, when not assisted by drugs, 
IS by the profound nausea causing 
sufficient muscle relaxation and circu- 
latory depression to relax the spasm 
of the bloodvessels and muscles that are 
in trouble Sometimes the headache 
ceases almost magically, almost in- 
stantaneously At other times the pain 


gradually disappears If nausea and 
vomiting do not occur, a hot foot bath 
to take the blood from the head, or hot 
water bags around the body, or a hot 
water bag directly over an eye may 
cause relaxation sufficient to relieve the 
spasm and stop the headache Some 
individuals learn to take a large dose 
of alcohol and obtain relaxation of the 
spasm and dilatation of peripheral ves- 
sels, and in this manner get relief 
Some milder forms of this headache 
last all day until the sun goes down and 
the light IS less, and then relaxation 
occurs and the headache ceases Others 
who do not have vomiting with the at- 
tack have the headache persist until 
after a night’s sleep Most patients 
during this kind of headache seek a 
dark room and wish perfect quiet, 
hardly desiring anyone to speak to 
them, unless they have serious car- 
diac depression, almost a S} ncope, when 
they wish assistance They are even so 
faint, sometimes, that they feel they 
may die Such prostration and cardiac 
weakness may be helped by large doses 
of alcohol, especially gin, or by black 
coffee, if they are retained 

Sometimes excruciating pain is 
helped only by a hypodermic of mor- 
phine Of course such treatment is 
reprehensible, lest a habit be formed, 
but the intensity of the pam and the 
reflex action on the heart, almost to 
the point of heart failure, occasional!) 
requires such treatment 

Not infrequently an cffer\escing 
mixture of phenacetin or other coaltar 
drug, or a dose of aspirin, or of a 
coaltar depressant combined \Mth caf- 
feine will help headaches, and main 
patients become addicted to taking bro- 
moseltzer 
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Curative treatment of the condition 
means the determination of the exact 
cause, and since the most frequent 
cause IS eyestrain, an absolute correc- 
tion of the optic defect, that is correct 
glasses, in correct frames, cori ectly 
worn will make the headaches infre- 
quent, and in many cases cure the con- 
dition 

The oculist should ascertain the kind 
of work the individual does, and deter- 
mine what kind of glasses (especially 
when presbyopia is present) should be 
given the person, and whether he shall 
wear the glasses for near work only 
or all the time All this must be care- 
fully determined The lenses must be 
perfectly ground, the frames perfectly 
fitted to the face, and if the individual 
has astigmatism probably the glasses 
must be worn constantly The kind of 
frames is important They must not be 
such as readily get out of adjustment 
The patient should be told by both 
oculist and optician and by his physi- 
cian that maladjusted lenses are as bad 
as no lenses at all, or even worse. 


that his glasses must be frequently re- 
adjusted, that bis eyes will change, and 
that in from a few months to a year or 
two, he will probably need a change of 
lenses 

It IS also essential that the patient 
should understand that the oculist’s 
science is not entirely an exact one, and 
that he may not be able to determine 
the correct lenses at first, any more 
than the physician is able to find at the 
first visit the exact treatment advis- 
able for some internal condition 

In the majority of instances (and it 
should be noted that eyestrain head- 
aches begin during childhood in a large 
number of cases) the headaches will be 
cured by proper glasses Frequently 
most of the dissociated reflex effects, 
such as indigestion and heart upsets, 
are cured by correct lenses 

It must not be forgotten, however, 
with the above emphasis upon eye- 
strain, that many headaches are due to 
endocrine gland disturbances, and that 
correction of these insufficiences pre- 
vents the headaches 



The Trend in Cerebral Localization 
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T here is no more fascinating 
subject in the whole of medicine 
than the study of the activities 
of the human brain This topic has en- 
gaged the interests of some of the best 
workers in medicine — anatomists, phys- 
iologists, clinicians, pathologists, ex- 
perimental workers, psychologists — es- 
peaally during the last hundred years 
Really great progress has been made, 
but, despite the advances, we are still 
only at the thicshold of the knowledge 
of many of the cerebral functions 
We use the term “localization” in 
somewhat different ways Thus, we 
think of localization of function, ive 
think of localization of lesions in cer- 
tain diseases, and, again, we think of 
localization from the clinical standpoint 
of determining the sites of lesions 
The spadewoik m this domain w'as 
done by the anatomists, who taught us 
the topography of the suiface of the 
brain, later, the histologists w'Oiked 
out the great fiber tracts w'lthin the 
brain 

On the lateral surface of the brain, 
the central sulcus separates the frontal 
fiom tlie parietal lobe, the fissure of 
S3dvius separates both from the tem- 
poral lobe The motor area includes 
the anterior central gyn and the feet 

Abstract of remarks made at the Gencnl 
Session of the American College of Ph\si- 
cians, Baltimore, March 24, 1931 Illustritcd 
bj lantern slides 


of the frontal g)Ti Broca’s area fo’- 
motoi aphasia lies m the operculum, at 
the posterior part of the third left 
frontal gyrus The somesthetic area 
lies mainly in the posterioi central 
gyrus The primary auditor} center 
lies in the posterior part of the first 
temporal gyrus and m the transverse 
temporal gyn, with Wernicke’s area 
for sensory aphasia (word-deafness) 
just below it The gyrus anguhris is 
an area important for reading and writ- 
ing, since lesions theie ma} cause alexia 
and agraphia 

On the medial sui face, w e remember 
that the lobulus paracentrahs is an im- 
poitant motor area for the lower ex- 
tremity, that the region of the calcar- 
ine fissure IS concerned in msioii, a 
unilateral lesion causing cortical hemi- 
anopsia, and that the uncus has to do 
with the perception of taste and smell 
Tactile agnosia is usually associated 
until lesions of the middle third of the 
two central gyn, auditor} .agnosia witli 
bilateral lesions of the superior tempo- 
lal gyn and optic agnosia with k'sions 
of the lateral parts of the occipital 
lobes Lesions that cau^e apraxia m i\ 
be either cortical or subcortical 

Meynert did a great scr\ice when he 
de% eloped the idea of projection filicrc 
PS contrasted with association fibers 
He showed us how certain long fiber 
tracts run from the cortex downward 
and others fiom below ujiward to the 
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cortex and that they are massed to- 
gether m the posterior limb of the in- 
ternal capsule, the descending motor 
projection fibers in the anterior two- 
thirds of this posterior limb and the 
ascending sensory projection fibers 
in the posterior third Thus, from be- 
fore backward in the internal capsule 
we have the motor fibers for the face, 
head, arm and leg and, behind them m 
turn, the fibers for sensation The pro- 
jection fibers radiate from and to the 
cortex through the corona radiata 

During the last ten years, g' eat 
progress has been made in the analysis 
of the functions of the fibers that ex- 
tend between the corpus striatum and 
the midbram, pons, medulla and spinal 
cord No small part of this analysis 
has depended upon work done in con- 
nection with epidemic encephalitis and 
Its sequels 

Surgeons who explored the brain in 
the search for tumors were able to lo- 
calize with great accuracy cei tain points 
whence paiticular movements of, foi 
instance, a thumb, or a single fingei, 
can be elicited by electrical stimulation 

The projection fiber studies of Mey- 
nert were coiroborated and greatly ex- 
tended b} the cmbiyological researches 
of Flechsig of Leipzig, who showed us 
that the projection fiber tracts within 
the brain become m 3 elinated long be- 
fore the as';ociation tiacts do By suit- 
able ‘^taming, the sequence of the inje- 
linization of the fibers caii be dctci- 
niincd Thu'^, the fibcis from the motor 
area of the anterioi central g\ius and 
thn‘'C to the se'ii^jorj area of the poster- 
ior central g} rue, together w itb the 
M-'tid I'dit r-' to the occipital lobe and 
tbf fiberv toi la-te and smell to the* 
uucu‘-. art among the e'arbesi to lie- 
torn* nucbtuiierl 


Following upon these careful studies 
of the grosser structure of the bran 
came a series of minute microscopic 
examinations of the different parts of 
the cerebral cortex Anyone who stud- 
ies modern histological sections of the 
cerebral cortex cannot avoid being 
astounded by the complexity of organi- 
zation m each single area Thus, in a 
section from the anterior central gyrus, 
the motor area, one sees at least seven 
different layers of pyramidal cells of 
different sizes and arrangement 

Systematic examinations of the 
whole cerebral cortex from the stand- 
point of histological makeup have been 
made and it is possible to divide the 
cortex into a host of areas correspond- 
ing to the different histological pic- 
tures presented, though we are very 
far as yet from recognizing the func- 
tional significance of the differences. 

Very careful studies have been made, 
too, of the blood supply of the human 
cerebral cortex Personally, I was 
greatly surprised when I found how 
close the meshwoik of capillaries is, 
and how different the arrangement of 
the capillaries is in different parts You 
need only examine corrosion specimens 
after injection of the aiteriolcs and 
capillaries in the cortex, magnified 
about 100 times, to realize the com- 
plexity You can see the main arterioles 
and how they bieak up into the small 
meshes of smaller aiterioles On still 
furthci magnification of these small 
xesscls, one wonders how' there can be 
loom between them foi the nerve cells 
and the nci\e fibers’ The \ariations in 
the densit} of tins mesbwork of ^C'>' 
sels probably has somcthnig to do with 
the distribution of jioisons and of bne- 
tena that rue, in <crlriin diseases, dt— 
tributed to tbe biain It. to some ex- 
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tent, determines the localization of 
jioisons and of bacteria that enter the 
brain thiough the blood vessels 
Careful studies have been made by 
Hugo Spatz at the Institute for Brain 
Research in Munich of the distribution 
of the lesions of epidemic encephalitis 
Though the lesions may be widely dis- 
seminated, the distribution is largely 
in the white matter and in the basal 
ganglia This can be no accident , some- 
thing must determine the localization 
of the lesions due to the virus in this 
disease One factor in the localization 
may he in the character of the Aims 
itself, a second factor, in all probabil- 
ity} lies in the blood vascular supply, 
and a third in varying local disposition 
of neive-cells and fibers to the action 
of the virus or its toxins 
One sees great differences in the lo- 
calization of the lesions in different 
vaiieties of encephalitis and this may 
be illustrated by reference to the dis- 
tribution in diffuse periaxial encepha- 
litis, in pyogenic encephalitis, in tuber- 
culous menmgo-encephalitis, in the 
cerebral form of epidemic encephalitis, 
and in the encephalomyehtic form You 
will note that in epidemic encephalitis 
the basal ganglia are particularly prone 
to be involved in the neighborhood of 
the third ventricle and the aqueduct 
In recent yeais, the contributions 
of surgeons to cerebral localization 
through the exploration foi tumors and 
othei lesions have been vastly supple- 
mented by the method devised by Dr 
W E Dandy, Avho injected air into 
the ventricles or the subarachnoid space 
and made A'enti iculogranis and enceph- 
alomj elograins by x-rays in both 
lateral and anterior a lews By study- 
ing the distortions of the lateral Acntri- 


cle due to pressure, it is often possible 
to determine the exact position of tu- 
mors or cysts, that have not given defi- 
nite localizing symptoms, and to re- 
move them The elimination of such 
space-occupying masses is, in some 
cases, just as important for differential 
diagnosis as the discovery of their pres- 
ence in other cases One cannot fail 
to recognize quickly the importance of 
this method for the diagnosis of hydro- 
cephalus in Its various forms and of 
brain tumors, cysts, and abscesses 
Last month, I A\'as asked to study a 
girl of 15 Avho had epilepsy that Avas 
supposed to be of the idiopathic type, 
the attacks haAmig pei sisted for sca eral 
>ears We made, hoAvever, a general 
neurological examination in the hope 
of finding symptoms or signs pointing 
to a focal lesion In the course of the 
study, Di Angus L MacLean made a 
most careful examination of the visual 
fields and discovered a beginning 
hemianopsia that involved the color 
fields more than the ordmarj light 
fields, this pointed to a lesion of the 
optic patliAvay someAvherc bctAACcii the 
chiasm and the A'lsiial area in the occip- 
ital lobe Tins gaAC the cine that the 
lesion Avas in the right half of the skull, 
probably behind its middle I asked 
Dr Dandy to see her and to decide 
AAhether or not to operate after makniii 
an air injection 

The arrangement aabs made A\itli the 
parents that, if aiiAlliiiig <;boiild be 
found during the an injection tint 
AAarranted operation. tbcA vould per- 
mit It to be done at once Dr Dand\ 
made a small opening in the skull jmt 
m a needle and suddenlA felt it enter 
something soft 'I be air injection v a<; 
then made and the rocnttrenognni':. 
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immediately developed, revealed a cyst 
shown in the lateral view of the skull 
as in the posterior part of the right side 
of the brain 

An antero-posterior roentgenogram 
showed that this cyst was of the size 
of a small orange The needle had en- 
tered the c}st, but had not gone into 
the ventricle and the cyst did not com- 
municate with the ventiicle Operation 
was proceeded with at once and the 
cyst was easily removed The patient 
made a quick post-operative recoveiy 
and left the hospital at the end of three 
weeks She was still having epileptic 
seizures, but though they may continue 
for a time, it is probable that they will 
disappear entirely later on , at any rate, 
in several similar cases they have done 
so That was an interesting example 
of the possibilities of Dandy’s enceph- 
alographic method of diagnosis 

The studies of brain tumor and of 
epilepsy have permitted a charting of 
the brain surface now that is much 
more complete than was ever before 
possible Our clinical diagnosis of the 
situation of biain lesions has been 
greatly facilitated by such studies The 
results of actual chnicopathological ex- 
perience have been far more illumin- 
ating than all speculations regarding 
cerebral localization upon a pi wt i 
grounds 

The p‘.\chologists ha\e, in a praise- 
wortln \\a\ , tried to help out clinicians, 
hut they ha\e often been too \isionary 
^'ou will recall that they ha\e made a 
whole senes of diagnams illustrating 
their conceptions of how brain centers 
must be connteted with one another, 
and where the association paths lic- 
twicn tluin must He Tlu^-c di.igrama- 
ii'.t'. went much too lar; rno'-t of thur 


parallelograms and triangles presented 
in the textbooks are misleading We 
must admit that, at present, the whole 
question of aphasia is still far from 
being satisfactorily answered Though 
the brain area we are taught to look 
upon as the site of lesions that cause 
sensory aphasia is sometimes involved, 
there are a great many so-called “nega- 
tive” cases and there are many bizarre 
cases that are difficult of explanation 

Some light seems recently to have 
been thrown upon cerebral localization 
by workers in comparative neurology 
and 111 experimental physiology In 
Science, you will find a review by 
Karl S Lashley* of the new wmrk 
upon mass action m cerebral function, 
with particular reference to the differ- 
ence between localized function and 
decentralized function in the brain 
Though each part of the brain has its 
own pai ticular function to serve, it also 
plays a part, it seems, m mass action, 
in the dynamic action of the biain sur- 
face as a wdiole 

If you remove a piece of cerebral 
coitex, you may abolish a certain func- 
tion that belongs to that paiticulai area, 
but you also influence ceitain other ner- 
vous functions at a distance, and that 
second influence appeals to depend di- 
lectly, no matter what pait of the brain 
surface you excise, upon the amount 
of material that you lemovc fiom the 
cortex It looks, iherefoic, as tbougb 
there were some kind of “dynamic ac- 
tion of the brain surface as a w'hole”, 
fiist upon other centers m the brain 
surface itself and, peihaps still more 
important, upon the subcortical cen- 
ters l^or example, it is said that the 

*I.a5hlc>, K C Mas? action in cerebral 
function Sci . 1931, lx\in, 245-254 
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powers of a rat to learn and to retain 
what IS learned can be greatty influ- 
enced by removal of any portion of the 
brain and that the influence exerted 
will be in exact coirespondence to the 
amount removed Learning and reten- 
tion, in other words, what we call 
"intelligence”, seems to be closely re- 
lated to ijiass functions of the cortex 
It may, howevei , be found that what 
these compaiative neurologists and 
ps3^chologists are calling “mass func- 
tion” may be group functions of areas 
associatively connected throughout this 
great cortex We must wait and see 
When I think of the immense network 
of fibers and the millions of neive cells 
in the widely distributed cortex, I can- 


not help but keep in mind the possibili- 
ty that many areas probably act to- 
gether and not m a wholly indifferent 
w ay Multiple groups of cells and mul- 
tiple groups of association fibers, work- 
ing together, might easily influence 
other areas of the cortex and subcorti- 
cal aieas along with them 

The advances thus far made in the 
study of cerebral localization uill cer- 
tainly be a great stimulus to further 
study During the next decade or tu o 
we shall, I believe, see remarkable ad- 
lances in the further localization of 
function within the brain and they will 
undoubtedly add to our poweis of pre- 
ase clinical diagnosis 
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THB SEVENTEENTH ANNUAL 
CLINICAL SESSION 

The program for the Annual Meet- 
ing of the Amei ican College of Physi- 
cians, which will be held in Montreal 
during the week of February 6, 1933, 
IS nearing completion The meeting 
A\ill take place at the height of Mont- 
real’s inter season Those who at- 
tended the Minneapolis meeting will re- 
member how well these northern cities 
are prepared for cold weather With 
well heated buildings and taxicabs, the 
comfort of the guests is assuied, and 
those Mho come from sections of the 
country possessing mild climates need 
have no hesitancy on account of the 
cold 

The General Meetings \v ill be held in 
the Windsor Hotel, mIiicIi is the head- 
quarters and the Clinics ivill be con- 
centrated in a few of the many hospi- 
taK of the city The local Committee 
on Arrangements is making e^ery ef- 
fort to insure a meeting of highest ex- 
cellence 

he General Program, following up 
the symposium on visceral ueurolog\. 
v.htch was so A\ell presented and so 
enihusMsiicalh received at the San 
hrancisu) meeting, will go still furthci 
iiitt) the pin siokigic aspects of niedi- 
tme Tlu rc will be sc\cial ixijieri- deal- 
ing wiih the chtniKnl and phxMCal con- 
stiintit»M, and ihtir rel.itifMi'.lnp to 
h* <vlth 4iiitl dt'^iist'. In a >\nipiisiuni 
lit, tri<’rMmo!(Yg\ th* hoiMiones from 

* p’ ft) idn •).)! c.tro \, marv .m- 
r*. !ob< .oul potcr* a^. v'lllln 
'\i n ‘ t it> tufi "ho truagid m tin 
f'l' ’ ’ vKtih r '-nhf/j jn th* ,r 


discovery The relationship of the veg- 
etative nervous system to disease in 
general, will be stressed and the influ- 
ence of the emotions in altering physio- 
logic reactions wnll be emphasized The 
program will thus stress pathologic 
physiology, the most alluring field of 
medical study today , and the field 
wdiich must be thoroughly exploied be- 
fore we can understand how' disease 
affects the individual These studies 
emphasize the fact that “there is a 
patient who has the disease as well as 
a disease that has the patient” 

Neurology and pediatrics, which 
have been somewhat neglected in re- 
cent programs, wull be represented by 
several papeis Diseases of the heart 
and blood vessels, which are of such 
great interest to physicians, both ni 
their practice and from a personal 
standpoint, will be presented from 
man} angles Diseases of the chest, in- 
cluding tuberculous and nontubercu- 
lous affections, wull reccue due atten- 
tion The latest work on peinicions 
anemia w'lll be presented along w’lth 
se\cial other papers on diseases of tbe 
blood There wnll be a discussion of 
the role of descnsiti/ation in the re- 
eo\er} from infectious diseases, and 
inaiu papers dealing with subjects of 
gcneial interest to internists 

The Clinical Program will be of the 
lnghc^t standard, jiresenting m.im 
problems of research and dcmonstr.it- 
ing lilt high t\j>e of clniic.il teaching 
for whiih Montn.il is sf* veil known 
(hlfNtls M POTTI Nf.lJ'. MD. 
Pct-sdcn \m* ruan College of 1*1)}“' 

If s in- ) 
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GASTRIC PHYSIOLOGY AND 
CLINICAL MUDICINE 

In recent years medical literature has 
been rich with leports of studies of the 
gastric secretion, dealing with the phys- 
iological as well as with the clinical 
viewpoint These studies have not been 
confined to the diseases of the stomach 
but have included many diseases in 
which the stomach had not been rec- 
ognized previously as playing such an 
important part The diagnostic survey 
of any seveie anemia of obscure nature 
has come to demand a study of the gas- 
tric juice In any chronic gall bladder 
or intestinal disorder the secretory 
and motor response of the stomach has 
become of interest in the light of new- 
er observations These researches serve 
as excellent examples of the correlated 
application of physiology, cheniistrj’’ 
and clinical medicine , indeed, such cor- 
relation has been in “a large measure 
lesponsible for many of the accomp- 
lishments of modern clinical investiga- 
tion 

Symptoms, espeaally m chronic dis- 
ease, are expressions of disturbed func- 
tion The gastro-intestinal tract is re- 
sponsive in the production of symptoms 
m many tj^pes of disease, the lesion 
may be in the gastro-intestmal tract 
itself or it may be located quite remote- 
1) to the segment of the gastro-intesti- 
nal tiact portraying the symptom 
Often there is not any organic 
lesion demonstrable , the gastro-m- 
testinal sj'inptoms are niereh so- 
matic manifestations of a ner\ous sys- 
tem under emotional stress and strain, 
a poorl}’^ balanced or particulaily re- 
sponsi\e neivous system In some pa- 
tients the ner\ous system mav recci\e 
and broadcast the faintest possible 
stimulus , It ma} be as poorh equiiiped 
to gi\e an enjoyable program of life as 


the radio that can not tune out the un- 
desirable broadcast The clinician must 
be alert and skillful, and frequently he 
must use the utmost ingenuity to differ- 
entiate the purely functional condition 
from the organic disease which maj be 
manifest by the same symptom com- 
plex Investigations of physiologic 
function should light the path to a 
more comprehensive understanding of 
such clinical problems 
The study of gastric secretion has 
enjoyed periods of popularity and en- 
thusiasm for its use in diagnosis 
Through the publications of the last 
few yeais one can sense the tendency 
to interpret function lather than to di- 
agnosis, by gastiic analyses The ad- 
vent of histamine into clinical use 
brought torth new methods and re\i\al 
of the old methods with ciitical com- 
parison of the value of each It has 
been shown beyond a doubt that his- 
tamine IS a powerful stimulant of hj- 
drochloiic acid secretion by the gastric 
mucosa The method of Bloomfield 
and Polland' has pro\ided gastiic juice 
as nearly in the original state of its 
secretion as it is possible to obtain (bar- 
ring swallou mg of sali\a, gastric letcn- 
tion, or duodenal regurgitation) The 
cxtensne work of Bloomfield and hi‘> 
associates, and of mam others, has- 
denionstrated what ma\ be expected of 
the gastric mucosa under the influence 
of histamine injected subcutaiieousK 
Mam publications ha\c contributed a 
^ast accumulation of figures Up to the 
present time it has been icrj dirficull 
to arrne at an\ definite conchi'^ioiK on 
how to use till*? information rlinicalh 
The range of normal «ccm- to be 
great that one doe*? not know where 
pathologic reciKinec begin*- r>\ ctnm 
histamine has liceii conM<ierc/i tin mo^t 
powerful ga'tiic stimulant for fitc 
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acidity EMdence against this is avail- 
able in the work of Comfort and Os- 
terberg= in which they say “histamine 
failed to cause a secretion of free hy- 
drochloric acid m one case m which the 
Ewald meal did cause such secretion, 
It produced secretion of fiee hydro- 
chloi 1C acid of a concentration less than 
that e^oked by the Ewald meal m two 
other cases, and it produced concen- 
tration only equal to or within ten 
points of that evoked by the Ewald 
stimulus in fourteen cases” 

If a fairly uniform response to a 
gn en dose of histamine in the same in- 
di\idual at different times could be 
demonstiated, the method of Bloom- 
field and Polland would offer some pos- 
sibility of a quantative determination of 
hydiochloric acid excretion inasmuch 
as practically all of the secretion over a 
gncn period of time is obtained by 
continuous aspiration This would pro- 
Mde a functional test which could be 
used in an effort to get some measur- 
able observation in the follow up of 
chionic gastric cases As yet there is 
insufficient e\ idence to show that there 
IS always a constancy of response of 
volume ami of hydrochloric acid secre- 
tion to a given amount of histamine in 
the ‘•ame individual 

I^csP and his associates have found 
hi‘.tamme m con'^idcrablc quantitj in 
manv organs the greatest amounts be- 
ing in the liver, lungs and ppistro- 
intt'tinal tract Ivv* and his co-work- 
trs Invc isolated histamine m erjs- 
t dlnit inrm from ihu jwlonc mu- 
c/t- ' ut the hog The prtsiiuc of his- 
tMinia in M) nunv frt.-<h norm d tis<.ut.s 
li ^ s*s<Mjr, strd the p'J-'.'hlhtv of it-s he- 
in o' p'iv‘-to!r>gt< e, hut tlie 

{ •< .M/- tiU’ h O' thvi a h til'd 

f* > Hi ' < • t!*0< I I tl< * t‘ I K i;!-*!!'.!*- to 

• * '"a 'C a t ***\ i j,,. 


strated an inactivating substance vvdiich 
they called histammase ® It is interest- 
ing that histamine was not found in the 
gastric mucosa while a large amount 
w^as found in the mucosa of the small 
and large intestines The fate of his- 
tamine m the body is a question of 
great interest and possibly of consid- 
erable physiologic importance 

With these recent contiibutions con- 
cerning the gastric physiology we have 
much information that we do not as yet 
know how to use, therefore we should 
be cautious in any dogmatic applica- 
tion 111 clinical medicine More doubt 
has been thrown on the diagnostic val- 
ue of a single gastric analysis by any 
method, but, also it is demonstrated 
that m certain instances a single gas- 
tric analysis may furnish extremely 
valuable information when forming a 
link in the diagnostic chain Moie ade- 
quate quantities bf human gastric juice 
are now available for the study of its 
known and unknown constituents and 
information is being provided for the 
more compi ehensive understanding of 
the relationship of the stomach to the 
body as a vvdiole 

(Contributed editorial by Ciiaru'S 
L Brown, M D , F.A C P , Ann Ar- 
bor, Michigan ) 

JBiooMniin, A I,, and Poitam>, W S 
The dinp^nnstic value of sludu.*; of gas- 
tric «:(.crction Jr Ain Med Aisoc, 
1929, Ncn, 1508 

=CoMroi‘T, M W, and A T2 

Gastric secretion .iftcr stimulation with 
liistammc in presence of various tvpfS of 
pastric and dtu/Una! lesions, Jr '\ni 
Mul Assoc , 1911, xcvii, 11*11 
=ni'T. C H. and McHim-v, I W. 

•n irttv ti'io of hi tnmiii Jr Ph. » 1950, 
1 ". al'i 

‘.'‘M J , Ivv • r , III iri* , J r ltd 

^ ' * 'I , J I I olitioii of hi tari.i''* 
ir r t ’ 'f ti - t. Vrt^ < ^ I tp 
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Analysts of 104 Cases of Caictnotna of the 
Laige Intestine By Howard T Karsner, 
M D , and Burton Clark, Jr , M D (Am 
Jr Cancer, 1932, xvi, 933-970) 

In this paper are reported the results of an 
analysis of 104 cases of proved carcinoma of 
the large intestine admitted to Lakeside Hos- 
pital, Cleveland, in the ten }'ears ending in 
1931 Maximum incidence of carcinoma of 
the colon is found to occur in the fifth and 
sixth decades of life and to be slightly ear- 
lier than for cancer of the rectum Carcino- 
ma of the colon is distinctly more common 
in males than in females Anatomically, 
cancer is slightly more frequent in the rec- 
tum than in the colon Of cancers of the 
colon, about one-third are in the sigmoid 
flexure, one-third in tlie proximal colon up 
to and including the hepatic flexure, and the 
other third in the transverse colon, splenic 
flexure and descending colon Widespread 
metastasis is infrequent Adenomatous 
polyps frequently become malignant Pain is 
a frequent initial symptom, more especially 
of cancers of the rectum and sigmoid, but 
common in the course of the disease in all 
parts of the colon Constipation is more not- 
able with cancers of the left half of tlie colon 
than with those of the right, but is particu- 
larly common with cancers of the three flex- 
ures and ascending colon Vomiting is often 
recorded with cancers of the splenic and 
hepatic flexures Diarrhea is most frequent 
with the rectal cancers, and the same is true 
of the alternation of diarrhea and constipa- 
tion Blood in the stools is common with 
rectal cancers and decreases in frequcnci 
the higher the site of the cancer in the colon 
Obstruction is obsened particularh with 
cancers of the splenic flexure and is next 
most common w’lth tliosc of the hepatic flex- 
ure Anemia is likeU to be more scicrc in 
patients with cancer of the right half of the 
large intestine than m those with the disease 


in the left half Loss of w’eight is frequent 
and apparentlj is more common with can- 
cers of the hepatic flexure, transierse colon, 
and splenic flexure 

Bvpetimeiifal Ttansimsswn of Tulaictnia bv 
Mosquitoes Bj Cornelius B PniLir, 
Gordon E Dams, and R R Pvrker 
(Public Health Reports, 1932, xhii, 2077- 
2088) 

Several cases of human infection with 
Bacteuum tularcnse are on record in which 
there has seemed to be good reason to con- 
sider mosquitoes as possible \ectors Eight 
species of mosquitoes were used in a scries 
of experimental ini estigations of the \alidit\ 
of this assumption Mechanical transmission 
was shown to be possible, infection being 
transferred from infected to hcaltln guinea 
pigs by interrupted feeding of Aides aeq\t'tt 
in one instance, and twice b\ crushing single 
specimens on the unbroken skin of guinea 
pigs, 24 hours and 9 dais, rcspcctiach, 
after the original infecting feeding In the 
mosquitoes Viable organisms were rcco\- 
ered from killed, and also from dead, mace- 
rated Theobaldia metdens up to the full life 
limit of the lot tested, and four da>s alter 
death Excrement of Aidc^ tv inns pa'sed 
24 hours after infecting blooil-mcaN, 
and of A aeg^pu 3 and 4 daas afur such 
meals was found to be inicctne Thus it 
appears that mosquitoes which had icd on m 
animal infected with tularemia might inuct 
persons mcchamcalh (1) h^ bitmv atUr 
haaing been mttrruplcd during thur mu 
on the iiifccted animal, (2) In heme cni-hul 
on the skin with or without suhseqmnt nib- 
bing, and (3) b% depoMtion ot cacrcmcm oi 
the skin Howcicr. it i- hkJ' tint smi.dn. 
conditions to cfTcct such traiisicr- m ndiu 
arc rare and it is prohihk that mi-s luir. 
quuit infection of man would ocair i ' t .'s 
manner 
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Rclrohidbarncuritis dtuch Aptolvergtfittng 
[Retrobulbar Neuritis m the Course of 
"ApioN Poisoning] By Dr AlCXan'dijR 
JuHAsz-ScHAFFER (Klin Wochenschr , 
1932, XI, 1232 ) 

Through reports from Holland, Germany, 
and Jugosla\ la [also South America Editor] 
a new form of poisoning, “Apiol” poisoning, 
has been made known There is a great 
similarity m the clinical course of the re- 
ported cases Weakness and pain in the ex- 
tremities, particularh the lower, are followed 
bj \ar>ing degrees of paralysis of the m- 
vohed region The motor portions of the 
peripheral nerves are selectively affected 
The lack of sensorj changes is a point of 
differential significance in ruling out other 
forms of polj neuritis To tlie case forming 
the basis of this report special interest at- 
taches since in this patient there developed 
an acute unilateral retrobulbar neuritis with 
exophthalmos and limitation of adduction 
“Apiol’' has a wide reputation among the 
laiet> in Europe as an effective and readilj 
obtained abortifacicnt and it is usually for 
this purpose that it has been taken in the 
casts in i\hich poisoning has resulted Toxic 
effects apparcntlj depend upon the tnortho 
crecjl pho'iphaie present [Note identity in 
cbnicil course and etiological agent with 
“jake” poisoning in this countrj Editor ] 
The "iale of "ApioV’ should be restricted or 
prohibited 

Is the Incease of Cancer Real or Apparent? 

MADor TncBiow Mackuv, MD 

('llic Am Jr of Cancer, 1932, xm, 1193- 

1205 ) 

"Caiictr IS increasing, and it is increasing 
p irticnlarh in the age group over sixt> The 
msoji for its mcrta'ic is not tint it is oc- 
ctrirg ,it pmrrcssitcl} joiingcr agc«, or at- 
t tclinv larger percentages of the joungcr 
r >p'il 'tto.i. De'p'tc Its incre.ist, dtatlis arc 
i< or from all ousts thm tlitv were Wc 
In’ t V.I n ire f mu ’ d from the rasigcs of 
f w » rt'.s r’t ( t<e tlnn ut ln\c h) t to tbo^t 
I'-e tbpoV’ii! tip^n hihcront 
«, h;* ' in tl <-h',n (-(S a'' 1 pbi*'cal rmketip 

,j t, .Tn-*— ti in<'i'r(<jng ti**- 
* ,’•( I r ln*f»tn 

I." -t • !•'. > .31 


having grown old, they are kept from d)ing 
of those ills from which they formerly 
suffered With each increase m the warfare 
against preventable diseases, there will be 
an increase in the ravages from cancer, for 
with each victory is created a greater avail- 
able population to die from that disease 
“These conclusions are based upon the sta- 
tistics of Canada There is strong ground for 
believing that a similar analysis of the sta- 
tistics of any other country would lead to 
the same conclusions It is true that there 
may be racial differences in immunity to 
cancer, but the conclusion here reached wull 
probably prove universal, namely, that ex- 
cellent public health measures and high can- 
cer rates are inseparable, at least for the 
present Those who point to the low cancer 
rates existing among primitive peoples, and 
who state that cancer is a disease of modern 
civilization, neglect to call attention to the 
fact that preventive medicine is itself a 
triumph of modern civilization” 

The Experimental Intravenous AdnunisUa- 
iion of Colloidal Thorium Dio vide By 
Dudley A Irwin, MB (Canada Med 
Assoc Jr , 1932, xxvii, 130-13S ) 

A 25 per cent colloidal solution of thorium 
dioxide (“Thorotrast”) when injected intra- 
venously into rabbits was found to circulate 
for about five minutes in the colloidal state 
and then to flocculate The flocculated par- 
ticles were engulfed, for the most part, h\ 
the reticulo-endotheluim of the liver, spleen, 
other Ijmphoid tissues, and bone marrow, 
and by parenchjmatous cells of the liver 
Thus fixed in a finely divided state, the 
thorium dioxide in the li\cr and spleen pro- 
duced a shadow permuting the visualization 
of these organs The shadow* cast by bone 
marrow was obscured bj the covering bont 
With large doses the Ijmpliatic glands could 
he visualiml The presence of thornifti di- 
oxide was mnoctiotis in the tissues and no 
imtovard n actions were observed following 
doses up to 5 c c per kilogram, during a 
period of fo’ir rnontii^ During tliK p( nod 
then was no evidence of the chniitmtion of 
th' slo-td thorium diosnU from the spleen, 
tioue luvr-o • , or Ivmjih ivf'lt'' In thf liver, 

{ di' th I'-jum dioxid". gm*bnll> ac- 
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cumulated in the Kuppfer cells, which were 
believed to form emboli in the pulmonary 
capillaries, thus permitting this portion of 
the thorium compound to be eliminated m 
the bronchial mucus 

Renal Glycosuita By Ai,E\andEr Marble, 

M D (Am Jr Med Sci , 1932, cKxxiii, 

811^31 ) 

Certain standards are set up which consti- 
tute a definition of “typical” renal glycosuria 
Glycosuria without hypergl)'cemia must be 
present and sugar should be found in every 
specimen of urine examined, whether voided 
after fasting or after a full meal The fast- 
ing blood sugar value (venous) should not 
reach nor exceed 0 12 gm per 100 c c , nor 
after a meal should the value reach or exceed 


0 17 gm per 100 c c Gl\ cosuna should be 
largely independent of diet and the leiel of 
blood sugar should be influenced oiilj slight- 
ly by the ingestion of food The sjmptom- 
atology characteristic of diabetes melhtus 
should be absent The sugar found in the 
urine should be proved to be dextrose No 
progression toivard diabetes melhtus should 
be evident during at least three >ear of ob- 
servation A critical analysis of 9,000 con- 
secutive cases of glycosuria reiealcd oiih 15 
which met the above tests and uhich could 
therefore be considered true examples of 
renal gljxosuria No evidence of nephriti'; 
was found m any of these 15 patients A 
history of glycosuria in relatives was ob- 
tained in 11 Because of the great rariti of 
renal glj cosuna, care should be taken in 
making a final diagnosis of this disease 
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Mail and Medicine An hitiodnction to Med- 
ical Knowledge By Dr. Henry E Siger- 
IST, Professor at the Uniiersity of Leip- 
zig Introduction by Dr. William H 
Welch, Professor of the History of Med- 
icine, The Johns Hopkins University 
Translated by Margaret Galt Boise x -|- 
340 pages 1932 W W Norton & Com- 
pany, Inc, New York Price, $400 
This English version of Sigerist’s "Em- 
fuhrung in die Medizin” appears at a most 
appropriate time, for it has been announced 
that its distinguished author, who formcrlj 
succeeded Sudhoff in Liepzig, has accepted 
the chair of the history of medicine in The 
Johns Hopkins Universiti upon the retire- 
ment of Dr Welch This book presents the 
history of medicine with a new breadth of 
MSion and bj a new method Under seicn 
major dnisions — Man, Sick JIan, The Signs 
of Disease, Disease, Causes of Disease, 
Medical Aid, and The Phjstcian — is present- 
ed all of that mass of intimate kiiouledce 
which c\erj man intrinsicallj craics in re- 
spect to the relationship between the human 
organism and disease processes This book is 


for the physician , it is also for the intelligent 
layman , and most of all is it for the medical 
student in the earl} da}S of his course For 
him it IS an experience in orientation in his 
chosen field Throughout, the exposition of 
the knowledge of the present is enriched b\ 
abundant references to the past Dr Welch 
writes in the foreword 
“So simple, straightforward and dcioitl 
of unnecessar} technicalities is the manner of 
exposition, that interest cannot fail 

to be aroused b} the sunc} prc«cnttd in this 
book of the relation to medical practice of 
existing knowledge of the structure ai.d 
functions of the human hod\ in health and 
in disease, of mental process, oi cpoclnl 
discos erics, of ad\ aiiccinent of knowlcdec In 
obser\ation and experiment of doctrines 
held at different times of the orirm and 
nature of disease, of the attitude of vcricts 
III difterent ages and countries ttn\ ird thu 
cick man, of the ideals of the pluMcnn 'oid 
their relation to existing <oenl and tnltunl 
conditions m different countries and pe-iod', 
of the influence of nticion and of 
upon the dee clop neiit ot hsgicne and oi tl c 



708 


Reviews 


position of medicine m relation to the life 

and ^\ork of the individual and of society” 

The Failing Hcait of Middle Life By 
Albert S Hyman, AB.MD.FACP, 
Cardiologist, Beth David and Manhattan 
General Hospitals , Attending Physician 
and Cardiologist, Hospital for the Aged, 
Consulting Cardiologist, Haarlem Daj 
Xurserj , Chief Cardiac Clinics, Beth 
David and Manhattan General Dispen- 
saries, Director, Witkin Foundation for 
the Stud\ and Pre\ention of Heart Dis- 
ease, New York, N Y , and Aaron E 
Parsonnlt, M D , CM, F A C P , At- 
tending Phjsician and Cardiologist, New- 
ark Beth Israel Hospital , Medical Direc- 
tor Home for the Aged, Fellow, Witkin 
Foundation for the Study and Prevention 
of Heart Disease, Newark, N J , with a 
Preface by Dwio Rilsman, MD, ScD, 
F A C P , Professor of Clinical Medicine, 
Unnersitj of Pcnnsjlvania School of 
Medicine, Philadelphia, Pennsjlvania xx 
-1- 538 pages, 160 illustrations and 4 plates 
F A Da\is Compan>, Philadelphia, 1932 
Price, 00 net 

The bodv of this book is divided into six 
parts, each containing a number of chapters 
pertaining to its subject matter Part I deals 
with the coronarj arterial sjstcm in health 
and di«ei>-c There is first a brief «;ummarj 
of tilt blofxl supplj of the heart and then a 
disciiccion of the histological structure of 
the coronarj arteries and of the phjsiologic 
chani'tc through which thej pass This 
l<*'id« to the subject of coronarj sclerosis 

V ith it< clinical and pathological aspects 
Tht fin'll ch iptcrs deal with the various in- 
Ihinin itf('’v Icvto'is of the coronarj arteries 
,u‘ft the rat 'Cs am! efTccts of coronarj throm- 
li- ic Part II liar*, tlm title ‘*'Ihe Mvo- 
rvrtl.'.r Svm!rf*iiiv’' and Iieuins with a di-,- 
i,* * f> j of thu e h'-iotis of the h'.irt miisrU 

V h' h 'nr pmi'* rlv he Scritted nivocarditis 
’} . I' Ir >d' t<‘ tl . C'^aiditioa ' hteh the autho'-s 
5 “t If •• to 1 ill t ' . '* ir<l I'l c .t'a t to trm 

* !'>' . t!' ' • a*’ 1 1 Dnri"' th coMr^e 

i t <’! -I > of-ji* ni , 

" * ' f I* i' , i* ’ it'fit" 

' f *■ f p.'t nr 


is concerned wnth coronarj’- thrombosis and 
occlusion The symptoms of acute coronary 
tlirombosis are described in detail and the 
important points in differential diagnosis are 
brought out Special chapters are devoted to 
shock and blood pressure changes in this 
disease Other chapters deal with the 
sequelae of coronary thrombosis and tlie ac- 
companj'ing physical signs The discussion 
is then brought to a close by chapters on 
prognosis and treatment In Part IV there 
is giv en a detailed description of the electro- 
cardiographic findings in the various stages 
of degenerative heart disease Over eightj 
w'ell-chosen electrocardiograms are given to 
supplement and make clear the text Part V 
deals with angina pectoris, discussing the 
mechanism of the pain production, the car- 
diac nerv'e supply and the symptoms of the 
anginal syndrome Various theories of eti- 
ology are giv'en as are also the immediate 
and secondary predisposing factors, includ- 
ing the effects of tobacco, alcohol and coffee 
The relation of angina pectoris to associated 
disease conditions and the points of differ- 
entiation from coronary thrombosis are em- 
phasized Finally an excellent presentation 
of the treatment of this disease, including 
such recent advances as surgical procedures 
and the use of tissue extracts, is given Part 
VI IS devoted to the medicolegal aspects of 
sudden death from heart disease and in a 
clear, concise manner cites appropriate cases 
to illustrate the points made This is a well 
w rittcn and interesting book which covers the 
subject adequatclj Numerous brief case his- 
tones are included and these add to interest 
.ind claritj At the end there is a bibli- 
ographj of 1230 references rendering com- 
plete a work which will be particularlv 
hcljifiil to the general practitioner who h.is 
found it difficult to keep up with recent 
advances m cardiologv 

B M 11 

Dir, -airs oj ti,c Kulnev I3j W GiPi.r.'' 
II Ml Kites (Ktig), Siirgfori to St 
15 irtholoiTicw s Hospital, T.ondon, and 
Gff.'niv I.vvN*,, MD fC.uitib), T h’ 
Cl' ffo'id), I*hj>vicnn with Chargi of 
I* Un at", St HartlKilorucv 'v Iffi'-int''k 
lo'd'j'i -i24 j) it'i"., 8 colored plates, 
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text-figures P Blakiston’s Son & Co, 
Inc, Philadelphia, 1932 Price, $750 
Girling and Ball have endeavored to give 
an account of kidney disease from the view- 
points of a phjsician and of a surgeon work- 
ing in close collaboration The field to be 
co\ered is therefore very broad and herein 
lies the value of tins book It presents the 
whole clinical area of pathological conditions 
of the kidney w'lthin a single cover The first 
tliree chapters are devoted to tlie enibr 3 'ology, 
anatomy and physiology of the kidney, to a 
general review of the signs and symptoms 
of kidney disease and to the technic of ex- 
amination Then the various groups of 
renal lesions are considered Bright’s dis- 
ease seems to have been put all too severeh 
“in its place” for it, including amyloid dis- 
ease, IS granted but some 74 of the total of 
over 400 pages Here the old terminology is 
followed except for the addition of a section 
on nephrosis To many American readers 
this terminologj' will be highly confusing 
For instance, Acute Interstitial Nephritis is 
found to refer to the kidney lesions of pye- 
mia with multiple visceral abscesses, w'hilc 
in this country this term is generally accept- 
ed as designating the diffuse intertubular in- 
flaniinatorj' process typified by postscarlatmal 
nephritis This is the least satisfactory sec- 
tion of the book On the w'hole, it is clear- 
cut and accurate in its statements, and the 
typography and illustrations are excellent 
Manj of the latter are from gross specimens 
m the Museum of St Bartholomew's Hos- 
pital and are very well chosen This book 
can be recommended especially for its pre- 
sentation of those renal conditions w’hicli are 
of surgical as well as medical import 

The Heat t Hate By EaucsT P Boas, M D , 
Associate Phj'sician, Mt Smai Hospital, 
New' York Citj , and Ernst F Goip- 
scHMiDT, PhD, Research Fellow (1930- 
31), Department of Surgery in the Yale 
Uiiiversiti School of Medicine xi -I* Idfi 
pages, 6S illustrations, numerous tables 
Charles C Thomas, Springfield, Illinois, 
and Baltimore, Marj land , 1932 Price, 
$3 SO postpaid 

In this monograph are presented the data 
collected during a studi of the heart rate 


means of the cardiotachometer, an electro- 
magnetic device actnated by the action cur- 
rents of the heart The studies concern health) 
subjects under conditions of aieragc actni- 
ties, patients during anestliesia and opera- 
tion, and patients under observation for car- 
diac disability To the physician accustomed 
to place considerable weight on the pulse 
rate, it must come as something of a shock 
to learn how' widely the health) pulse rate 
%aries under normal conditions cien aside 
from the well known changes of rate in- 
duced by physical and emotional stimuli 
Valuable clinical information is afforded b\ 
the author’s studies on subjects during sleep 
and during anesthesia The uniform reduc- 
tion in rate during sleep offers a therapeu- 
tic approach m the management of \arioiis 
cardiac disabilities The acceleration noted 
during unskill fully administered anesthetics 
should be unexpected onl) to the thoughtless 
The absence of a significant correlation be- 
tween body habitus and cardiac rate is sur- 
prising The value of this obsenation is les- 
sened somewhat bv the fact that the mor- 
phologic constitutional tjpc was determined 
by subjective judgment rather than actual 
measurement This information would ha\c 
been more laliiable had the indiiidiial ages 
been tabulated in each group The experi- 
ments arc eMdcntlj carcfulh conducted and 
the results arc recorded with an tjc to detail 
This monograph is well written and carries 
with It a useful and extensive bibliograt»h\ 

It should be available to even worker in- 
terested in the fields of cardiologv and of 
metabolism H G 

Praclical Treatment of Shni Disiasi^ :v*f/i 
Stccial Rcfiniicc to Tcchntqtu Bv En- 
WARD Aulswi DC, M D , formcriv \«:ci<tant 
Plivsician, Universit) Skin Depirtiuvnl 
Direction of Prof L'liin LppLiidori Ho'- 
pilal, Hamburg , \sM‘.tanl Phv Menu, Clin- 
ic and Research Laboratorv Directicn uf 
Prof Unna Hninbiirg, V^i^tam PIiv Ri- 
cian In'^titutc of Pliv'ical Tlicrapv, Di- 
rection of O Alilswcdt, MD, IJtin!*! , 
xxvi -f- 770 pngv" 77 lilt ctr.itif m I’vd 
B IIoLbcr, Inc, New \ork P'J Price. 
$1200 

This work differ*, iron .dl fher* i •’ f 
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field of dermatology It is primarily and al- 
most exclusnelj concerned with therapy It 
not only states clearly what can and should 
be done for lesions of the skin, but also gives 
a concise presentation of the technical pro- 
cedures in\olved Naturally, the practices of 
the Unna school arc most fully represented, 
but there seems to be a fair consideration 
of the work of others as well In almost all 
instances, a sound understanding of the un- 
derlying pathology is CMdent in the brief 
characterizations of the various affections 
Howc\er, mycosis fumgoides is said to be of 
unknown etiology and there is no suggestion 
of the % icw so generally held in this country 
that it IS a neoplasm of the lymphoblastoma 
group Any disappointment felt m this re- 
gard IS more than offset, however, by the 
italicized statement that pigmented nevi are 
best removed surgically with complete ex- 
cision out of the healthy surrounding tissues 
and that local treatment of these growths 
should be avoided, particularly caustics, car- 
bon dioxide snow, and irradiation To this 
emphatic pronouncement from a dematolo- 
gist, pathologists will gne their full appro- 
val Tins work, with its highly practical ar- 
rangement, should prove to be of very great 
value 

litccul A(h’ajicc? itt PaUiolng\ By GtOiF- 
Jtrv IlAnriru), MD, FRCP (Lond), 
Professor ol Pathology in the University 
of London, Pathologist to the Royal Free 
Iliispital , and Lvvvpi.nc! P Garkod, M A , 
MB.r.Ch (Canib), FRCP (I^nd ) 
Pncti nologisi and Lecturer in Tlactcnologv 
I'tc Deinonbtrator of Pathology, St Bar- 
tholon.ew’s Hospital x -f- 102 pages, 67 
illu trattoii'' P BHki'Unrs Son &. Co , 
Ite, Pn.hdelphn. 1912 Prici, $3 50 net 
'1 h i‘ i worthwhile member ol the Recent 
In Ser ' s W Inb rnaiiv forwnrd-look- 
it " t ivi s'ti* lt^)n^ arc not mnitioned and 
e ■*'* t ? rccc'Vfd tnatment 

HI j’e.’ ',ti tl" top O'! pre-i itrd have 
1 ’ '1 tl' 1 < I I'f .T tb ip* r' d' vl ith 


Neoplasia as might be expected The 
Reticulo-Endothelial System has its chapter, 
and two are devoted to the Cardio-Vascular 
System and two to Bright’s Disease The 
discussion of advances in knowledge of neo- 
plasms IS especially well written, while cer- 
tain other chapters suffer by comparison 
The section on Primary Cancer of the Lung 
is already out-of-date by from three to five 
years, and the same may be said of the sub- 
ject matter dealing with the thyroid The 
isolation of thyroxin in 1915 is scarcely a 
‘recent advance’, nor should the work of 
Marine and Manby m 1916 be referred to as 
a recent study Nevertheless, this book will 
prove a useful aid to those whose major 
textbooks in pathology do not include Asbes- 
tosis. Nephrosis, and Oligodendroglioma 

La Distomatosis Hepattea cn Cuba [Hepatic 
Disiomatosis in Cuha] By Db ProRO 
Kouri and Dr Rogelio Arenas 175 
pages, numerous illustrations. 1932 Dis- 
tributed by the authors, Neptuno 115, Ha- 
vana, Cuba 

This monograph is made up of reprinted 
articles from “Vida Neuva’’ with certain 
added material The first section gives a 
detailed account of two human cases of 
hepatic distomatosis produced by faiciola 
hepafica In the second the occurrence of 
this condition in Cuba is surv’cyed and treat- 
ment IS discussed, while in the third the spe- 
cific action of emetine is emphasized 

MclJwdculcJtrc du thetapeuh^ehen Uutcr- 
mchunq [Methodoloqy vt Ihcrapiutu In- 
z'cdtgafwn] Von Paul Martint, Pro- 
fessor dcr Medi/in, Dircktor dcr mcdizin- 
ischcii Kliiiik dcr Univcrsit.it Bonn 69 
pages, 9 illustrations Verl.ag von Julin-. 
Springer, Berlin, 1932 Price, in iiapcr, 
RM $150 

This nioiingtapli prestnts a p!nlo«op!iica! 
•ntrodnclioii to the theory of therapeutic ni- 
vt'.tiration 1 mplnsis i*- phct<! upon niitli*- 
nutieal analvsi-, of .ippircnt results in Ircat- 
m* nt ird tl.» ir c . ilntr n 
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The plan of assembling a library of all 
books published by members of the Ameri- 
can College of Physicians was initiated about 
four years ago Although much progress has 
been made through the receipt of gifts of 
books from members, there are a number of 
members who have not j et contributed books 
of which they are authors This library will 
have a growing interest and value as 3 'ears 
go by, for it is intended to be a memorial of 
our members 

The most recent contribution to the li- 
brary has been made by Dr John H Musser 
(Fellow) , New Orleans, La , editor of a new 
book entitled “Internal Medicine — ^Its The- 
ory and Practice”, published b> Lea L 
Febiger, Philadelphia (1932) The book con- 
tains 1316 pages, consisting of twentj -seven 
chapters — each chapter contributed by a dif- 
ferent individual, holding a professorial ap- 
pointment in a medical school and selected 
because of particular interest in, and know- 
ledge of, the subject of which he has w’ritten 
Among the twentj -seven authors appear the 
following physicians who are Fellows of the 
American College of Physicians 
DaMd P Barr, St Louis 
Arthur L Bloomfield, San Francisco 
George E Brown, Rochester, Minn 
Robert A Cooke, New York 
Charles F Craig, New Orleans 
Ralph A Kinselta, St Louis 
Edward B Krumbhaar, Philadelphia 
Isaac Iran Lcmaiiii, New Orleans 
William Sharp IiIcCann, Rochester, N Y 
James H Means, Boston 
James Alex :^^liler, New York 
John H Jliisser, New Orleans 
O H Perr\ Pepper, Philadelphia 
Maurice C Pmeoffj., Baltimore 
Fred M Smith, Iowa Citj 
Edward A Strcckcr Philadelphia 
Cxriis C Stiirgi'! Ann Arbor 
\ irgil PrcMon Sidensticker, Augusta 
Robert Grant Torres, Philadelphia 


Robert Van Valzah, Madison, Wis 
The following additional physicians, not 
Fellows of the College, arc also contribu- 
tors 

Marion Arthur Blankenhorii, Cleveland 
Alan M Chesney, Baltimore 
Ernest Carroll Faust, New Orleans 
A Graeme Mitchell, Cincinnati 
Hobart A Reimann, Minneapolis 
Russell M Wilder, Rochester, Minn 
George Wilson, Philadelphia 


President F M Pottenger has appointed 
the following standing Committee on 
Annai,s of Ixtervu Medicinf to ha\c 
advisory supenision of the Journal 
Dr James H Means, Boston 
Dr 0 H Perrj Pepper, Philadelphia 
Dr David P Barr, St Louis 
Ex-officio 

The Editor 


Acknowledgment is made of the lollow- 
ing gifts to the College Librarj of publica- 
tions bj members 

Dr Frederick R Barnes (Fellow), F.ali 
River, Mass — Z reprints. 

Dr Archie A Barron (Fellow), Charlotte, 
N C — 1 reprint , 

Dr Moses Barron (Fellow), Minncapoh'-, 
Minn — ^21 reprints, 

Dr Wni R Brook slier, Jr (Fellow ), Port 
Smith, Ark — 7 rcpriiits 
Dr Harold C Dcniinn (Ptllowl BmoI- 
Ijn. N Y — 1 reprint, 

Dr John A Hookes ( \ssocntc) Detroit 
Mich — 1 reprint . 

Dr George L Stcek (Pellow), Siinm- 
ficld Mass— 1 reprint. 

Dr Martin j Ssnn.«tt (Pellow) Mi* t- 
clair, N ? —1 reprint , 

Dr Pauline Willnni** (PeJluwl K’lh 
moiul Vi— 1 rcp'-iiit 
Dr Philip Worl (Pell m ), Densir t 
— 7 reprints 
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Dr Albert F. R Andresen (Fellow), 
Brooklyn, Dr. Henry L Bockus (Fellow'), 
Philadelphia, and Dr George B Eusterman 
(Fellow), Rochester, Minn, are Vice-Chair- 
man, Secretary and member of the Execu- 
ti\c Committee, respectively, of the Section 
on Gastro-enterologj and Proctology' of the 
American Medical Association 


Dr William S Hubbard (Fellow'), Chief 
of the ^Medical Serv'ice, St John’s Hospital, 
Brooklyn, has retired (age limit) to tlie 
emeritus rank 


Dr Ir\ing Gray (Fellow), Brooklyn, is 
Chairman of the Scientific Section of the 
Second District Branch of the New York 
Stale Medical Society 


Dr J Burns Amberson (Fellow), New' 
York City, attended the International Union 
Meeting at The Hague during September 


Dr Henry C Sweany (Fellow'), Chicago, 
has been elected President of the Mississippi 
\'allcy Sanatorium Association 
Dr Ernest S Mariclte (Fellow), Oak 
Terrace Minn , has been elected President 
of the Mississippi Valley Conference on Tu- 
berculosis 


Dr Gerald B Webb (Fellow'), Colorado 
Springs, has been named President-Elect 
of the* Colorado State Medical Society 


Und'T the Presidency of Dr 1. J Moor- 
Min (Itllow), Oklalioni.i City, the Southern 
Medic il Association held its annual niccting 
in liir.inn"linni, .Ma , Noeember IG to IS 


Hu si\t\ -ninth sc-mou of the Ilomcopa- 
•h*i Midiral Soenty of the Sutc of Ptnn- 
\t ,ii.n w ’s held at Si \ Top Lodge, Mon- 
-• P.a , Sipt<nil)-r 27, 28 and 29 

'I ( nlli” n,' nicni’ie’''. p irtic.patcd a*- in- 
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tion of an Isopathic Treatment to a Case of 
Sulpharsphenamine Poisoning as recom- 
mended by Richter” , 

Dr E Roland Snader, Jr (Fellow), Phil- 
adelphia, presented a paper on "Unusual 
I,aboratory Findings in Diabetes Melhtus”, 
Dr Ralph Bernstein (Fellow), Philadel- 
phia, presented a paper on “Dermatologic 
Aphorisms” , 

Dr Carl V Vischer (Fellow) and Dr 
Low'cll L Lane (Associate), both of Phila- 
delphia, presented a paper on “A Clinical 
Consideration of the Paroxysmal Tachycar- 
dias” , 

Dr G Harlan Wells (Fellow), Philadel- 
phia, discussed a paper by Dr Clarence Bart- 
lett, “Fallacies and Traditions in Medicine” , 
Dr Dunne W Kirby (Associate), Phila- 
delphia, discussed the paper mentioned above 
by Dr Ferguson, 

Dr Grant O Favorite (Associate), Phil- 
adelphia, presented a paper on “Infectious 
Mononucleosis — Case Report” , 

Dr Samuel W Sappington (Fellow) and 
Dr Grant O Favorite (Associate), both of 
Philadelphia, had charge of the Scientific Ex- 
hibits A — ^Heart Pathology, B — ^Tumors of 
the Large Intestine, 

Dr William Devitt (Fellow), Allenwootl, 
Pa, was the guest speaker of the Bureau of 
Clinical Medicine 


Dr Frank N Allan (Fellow), who has 
been Associate in Medicine at the Mayo 
Clinic, Rochester, Minn, and Instructor in 
Medicine at the University of ^finnesota 
(Mayo Foundation), has resigned to accept 
a position with the Lahey Clinic, Boston, 
Mass 


Dr Lgtrton Crispin (Fellow), Los An- 
geles, Calif , President of the Resuleiit and 
I’.x-RcsideiU's As<,fci.itioii of the* Ma\o Clinic 
and the Mayo Fenindatioii, dcliv«red the pr* * 
sidentnl addrf-.s at the aiinuil iiuetinr, Oe- 
toh< r n 14 .ififl 15, at Kf/flif-tir, Minn, no 
• Ct ant -tit' Pii J f s HI Medicine”. 


Dr V, ilh I'M C \ f>or ..in,'«*r (Ft Ho"'). 

S '1 1 ' t' -I 1*0, irldr* ti\ th' .t'lnii tl 

r S {' *- I vhi* -f n n, ,jt{, ( f I it O'! 
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at San Diego, September 26 on “Trends in 
tlie Control of Tuberculosis”, and on Oc- 
tober 11 spoke before the nionthb meeting of 
the Santa Cruz ]Medical Societi on “Pul- 
rnonar} Conditions Wrongh Diagnosed as 
Tuberculosis” 


Dr E J G Beardslev (Fellow), Philadel- 
phia, addressed “The Porch Club” of River- 
ton, N J, October 4, on “The Search for 
Healtli and Happiness as a Plnsician Views 
It” 

Dr Beardsley was a guest speaker of the 
West Jersey Homeopathic Aledical Societv 
at its meeting at the Tavestock Country 
Club, Haddonfield, N J, October 14, his 
subject being “Complete Routine Physical 
Examinations vs Intuitive Diagnoses” 


The Inter-State Postgraduate Medical 
Association of North America held its annual 
Assembh at Indianapolis October 24-28, 
under the Presideiicj of Dr Artlnir D 
Bevan, of Chicago The following Fellows 
of the College contributed to the program as 
indicated 

Dr O H Pern Pepper, Philadelphia — 
Diagnostic Clinic and “Comments on the 
Group of Diseases Attributed to Filterable 
Viruses” , 

Dr Elswoitli S Smith, St Loiin — Diag- 
nostic Clinic and “Prognosis and Treatment 
of Ambulatorj Cases Presenting the Aiigi- 
noid Sjndroine”, 

Di DaMd P Barr, St Louis — Diagnostit 
Clinic and "The Effects of Diseases of the 
Thjroid Gland on the Heart”, 

Dr Lewellys P Barker, Baltimore Md 
— Diagnostic Chnic and "The Senile Pa- 
tient” ; 

Dr Warfield T Longcopc, Baltiinorc — 
Diagnostic Clinic and “Constipation ’ 

Dr Cyrus C Sturgis, Ann Arbor, ilich — 
Diagnostic Clinic and "Pernicious Aneniia’ , 

Dr W McKiin Marriott, St I ouis — Diag- 
nostic Clinic (Pediatrics) and “Pohonncli- 
tis” , 

Dr Charles A Elliott, Chicago — Diagiio"!- 
tic Clinic and “The Leukemias — Their Sig- 
nificance and Their Treatment’ , 

Dr 1 tnaiiiicl Libmaii, New York Cit\ — 
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Diagnostic Clinic and "Immediate and Ulti- 
mate Prognosis in Cardiac Disease', 

Dr Henrj A Christian, Boston— Dlagllo^- 
tic Clinic and * Pharmacological Action of 
Digitalis” , 

Dr Elliott P Joslin Boston — Diagnastn. 
Clinic and "The Present Status of the Dia- 
betic Child”, 

Dr Harlow Brooks New "^ork Cm — 
Diagnostic Clinic and ‘ Tsstiitial Hiptruii- 
sioii — Its Implications and Treatment’ 


Dr Willis F Manges (Fellow) Philadt! 
phia, delivered an address on "The Dcielop- 
ment of Roentgenology”, at the opening oi 
Jefferson Medical College of Pliiladtlpliia on 
September 21 


Dr Ross V Patterson (Fellow ), dean ot 
the Jefferson Medical College, announced the 
appointments to the staff of Dr Henrj K 
Mohler (Fellow), Philadelphia, and Dr 
Harold W Jones (Fcllcnv), Philadelphia a« 
Associate Profissors ot Midicitiv. 


Dr Frieda Baumann (Fellow), Plnhdtl- 
phia, has been promoted to ANsociatc Prott"- 
sor of Applied Therapeutics in the Voninii' 
Medical College of Peniise h iiiia 


Dr \V II Stoner (Fellow), foniierh 
Medical Director «ii Hoffnniin-1 aRoclit 
Inc Niitic' N 1 i-> now ati’ichcd as Ri 
seaich Consultant to the Evpcrimcimi Re- 
search Laboratories ot Burioiiglis Wellcome 
& Compain, at Tuckahoc N Y He will 
\isit iiistitulioiis in the United Slates .md 
Canada ni which rc«carch of medical signifi- 
cance IS conducted, and will then piibh'h .i 
report of the suriu lor the aid oi rtscirch 
workers in a\oiding duplication of effort, and 
m cskablislmig contact' bctwitii w'orJors m 
similar fields 


Dr Sah itorc I ojacoiio (lelDwl M ir- 
quettc, Mich, has been eUvtc'I '< 

the Michigan Sanatoniini A'-orntioi’ 


Dr Samuel Goldberg <’\sMv.iUe), PmI< 
ilclpliia ha' been apponitcel «•> 'he* 'taf ol 
tlic Dcparlnnm oj rtabiiru- <>i T'lm' 
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Um\ers,itj School of Medicine A sixty-bed 
addition to the building of the Department 
has been begun 

Dr Edward Weiss (Fellow), Philadelphia, 
has been appointed as Clinical Professor of 
Medicine, and Dr Joseph C Doane (Fel- 
low), Philadelphia, has been promoted to 
Clinical Professor of Medicine in the De- 
partment of Medicine at the above institution 


Dr Clvde Brooks (Fellow)> formerly 
Professor of Physiolog 3 ' and Pharmacology 
at the University of Alabama School of 
Medicine, has been appointed to the staff of 


the Louisiana State University Medical Cen- 
ter, New Orleans, as Professor of Physiol- 
ogy 

Dr Augustus Warren Crane (Fellow), 
Kalamazoo, Mich, was the recipient of the 
honorary degree of Master of Arts from the 
Umversitj of Michigan on the occasion of 
its 83rd Annual Founder’s Day Ceremony 
at the Medical School on September 26 The 
address by Dr Crane on that occasion dealt 
with development of knowledge of magnetic 
and electrical phenomena leading up to the 
work of Roentgen 


OBirUJRlBS 


DOCTOR RAY CARRINGTON 
BLANKINSHIP 

Dr Ray Carrintjton Blankinship 
(Fellow), Madison, Wisconsin, died 
Middcnh of coronary thrombosis at 
Unntington, West Virginia, August 
23, 1932 

Dr Blankinship was born at Brook- 
mal, Virginia, Jiil} 31. 1890 He ob- 
l.uncd his undergraduate education at 
Virginia Poh technic Institute and his 
medical education at the Medical Col- 
Ugc of Virginia, at which institution he 
rcctived the degree of Doctor of Medi- 
cine in 1914 He ser\cd an eighteen 
months' internship at Kings Coiintj 
Hospital, Brooklui, X. Y , and then re- 
turned to \ irginia to practice medicine 
at Marion. In Dectinber of 1917 he 
was coiumissiontd a lieuten.int in the 
Medical Corfis of the United States 
\rnn and wa<; sent to Camp Tratis 
J^an Xutonio, Tisas. v.luri he rt- 
nnintd until March, HBO 

In Vn7hr nnrned UUanor AiU I.nde 
Si'n" €,i St.i-vht'ni WisroM-in and 


upon leaving the Arm} . he i eturned to 
civil practice at Stoughton From there 
he moved to Madison to join the staff 
of the University of Wisconsin Stu- 
dent Health Service He later special- 
ized in gastro-intestinal diseases, and 
upon the establishment of the foui 
year course in medicine at the Univei- 
sity of Wisconin in 1925, he became 
chief of the division of gastro-enterol- 
ogy, as Associate Professor of Clinical 
Medicine This position he held at the 
time of his death 

Dr Blankinship was a member of 
the Wisconsin State Medical Associa- 
tion, a Fellow of the American Medical 
Association, and had l>ecn a Fellow of 
the American College of Physicians 
since 1922 

The following is quoted as a jiart «>f 
a resolution adopted by the faculty of 
the University of Wisconsin Medical 
School : 

"The r.art characteristics of hiun.ui- 
ist and ‘•ciuitist combimd in him tin* 
bc>t f>f the old faniil} doctor .ind tlu 
n< w •'cirntiiir phy ''iciaii He km w both 
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the art and science of medicine His 
interest in people made him acutely 
sensitive to that relation of physician 
to patient which cannot be reached by 
science His patients, recognizing in 
him the artful practice of scientific 
medicine, were obedient to his orders 
and became his life long friends ” 

(Furnished by J S Evans, M D , 
F A C P , Madison, Wis ) 

DOCTOR LUTHER C 
DAVIS 

Dr Luther C Davis was bom in 
Fairmont, West Virginia, 1894, where 
he made his preliminar)' preparation 
for medicine He was matriculated in 
the University of Wisconsin, and later 
entered the University of Missouri 
where he took his A B degree in 1916 
His first intention was to be a chemist 
but he changed to be a physiaan, en- 
tering the University of Pennsylvania 
where he was awarded his M D de- 
gree, 1920 He served an internship 
and returned to Fairmont to practice 

Dr Davis was an outstanding man 
in his profession , very scientific, he was 
the possessor of one of the first electro- 
cardiographs m the State He contrib- 
uted a number of saentific papers on 
diseases of the heart, was an untiring 
member of tlie State Medical Associa- 
tion, a Fellow of the American Medi- 
cal Association, and had been a Fello^^ 
of the American College of Physicians 
since 1926 

Dr Davis had one of the largest 
practices in Fairmont, and was a con- 
sultant with patients from a large part 
of the State His skill, sjmpath} and 
charming personality endeared him to 


his clientele and to his professional 
brethren 

His death, due to an automobile acci- 
dent near Coleville, California, while 
returning with a companion from a 
fishing trip has brought great sorrow 
to his friends and to the profession of 
the State 

(Furnished bj John N Simpson 
M D , F A C P , Governor for West 
Virginia ) 

DOCTOR LORRAINE 
SCHWARTZ 

Dr Lorraine Schwartz (Fellow), of 
Pittsburgh, Pa , died July 25, 1932, 
from brain injury resulting from a fall 

Dr Schwartz w'as bom m Slaines- 
ville. West Virginia, Febmar}' 9, 1874 
He attended Jefferson Medical College 
of Philadelphia, graduating m 1903 
Dunng 1903-04 he was an intern at 
the Mercy Hospital of Pittsburgh and 
to the time of his death w^as on the staff 
of that hospital His list of appoint- 
ments included Dermatologist and 
Syphilographer, Mercj Hospital, Co- 
lumbia Hospital and Rosalia Found- 
ling Asylum Dr Schwartz was a 
member of the Allegheny Count} Med- 
ical Soaety, a member of the Pciins}!- 
vania State Medical Societ}, a member 
of the American Therapeutic Societ}, 
a Fellow' of the \nierican Medical 
Association, and a Fellow of the \ni- 
erican College of Ph}sicians (since 
1920) 

June 7, 1906, Dr Schwartz was mar- 
ried to Miss Maud Bishoff ot Pitts- 
burgh who sur\ncs him 

Dr Schwartz wa< a Mason, a niLin- 
ber of the Imnersit} Club and of ihe 
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Pittsburgh Country Club He was a 
member of the Third Presbyterian 
Church of Pittsburgh 

For se\eral years before his death 
Dr Schwartz had been in poor health 
and. during this period, traveled exten- 
''ively in this country and abroad 
A genial companion and a prac- 


titioner of outstanding ability in hit 
chosen field, Dr Schwartz is great!} 
missed by a wide circle of friends both 
within the medical profession and with- 
out 

(Furnished by E Bosworth Mc- 
Cready, M D , F a C P . Governor fot 
Western Pennsylvania ) 
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The Manner of Onset in Acute Rheumatic Fever 
As Seen in New York City 

By Harlow Brooks, MS,MD,FACP, and Charles O’Regan, BA, M D , 

New Voik City 


I T IS universally recognized that 
iheumatic fever differs materially 
in Its rate of occurrence, in its clin- 
ical picture and even in its complica- 
tions in various parts of the world 
Even with very slight variance in geo- 
graphical distribution, the disease is 
strikingly modified in many of its most 
essential respects Longcope has sev- 
eral times called attention to the fact 
that the disease as it appears at even 
so short a distance from New York 
as Baltimore is very different both in 
occurrence and in s 3 'mptomatolog)' 
Rare m the tropics, and even in the 
subtropics, the disease is hardly recog- 
nizable to the student familiar with its 
picture as it occurs in the North 
Altitude and barometric conditions 
in general also profoundly alter almost 
all the evidences of the disease Its 
seasonable appearance, its relationship 
to A\eather conditions and eien to m- 

From the Fourth Ikledical Ser\icc of Bclle- 
^ue Hospital, and The Nursery and Child’s 
Hospital, New York Clt^ 


dustrial states are still other evidences 
that factors beyond any single specific 
agent must be vitally concerned in its 
production Familial occurrence and 
the evident role which allergic states 
play in the disease are still other indi- 
cations that factors m addition to a 
single specific infectious agent must 
be concerned in the development of the 
condition It seems very probable, in- 
deed, that the reactions of the patient 
to the infection are more determina- 
tive in this disease than the character- 
istics of the essential infectious agent 
No experienced clinician, howeier, 
can now justify the older assumptions 
that the disease had cssentiallj to do 
with disturbances of metabolism, or of 
diet, for all the clinical manifestations 
distinctly class the disease as a specific 
one and as one due to some tmiis- 
missiblc infection, e\cn though as >ct 
little unanimity of opinion CMsts as to 
just vhat this specific organism nnj 
be One must therefore he careful m 
respect to recogniniig as spccifinlh 
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essential, organisms which may m 
truth be but associated biological fac- 
tors, several of which we know to 
exist with great frequency in this 
disease. 

Still other confusing factors are 
those of the roles played by trauma- 
tism, exhaustion, exposure and of 
familial occurrence, all of which are 
too frequently seen as determinative 
or modif}ing factors in the disease to 
be dismissed by the student as mere 
coincidences 

Notwithstanding the preeminence 
which the study of etiology has recent- 
1} taken in this great problem, the 
clinical aspects still present much that 
requires further observation, study 
and conclusion 

At the outset it must be recognized, 
that as before stated, the disease pre- 
sents a character apparently deter- 
mined in large part by locality and 
hence the description of any phases of 
occurrence \\ill not apply to the prob- 
lem as it appeals unuersalh 
The disease is exceedingly frequent 
in and about New '^’’ork City Fne 
hundred con‘.ecuti\e typiciil instances 
^\cre selected from the records of the 
I'oiirth Medical SerMcc of Bcllcwic 
Hospital as occurring ^\lthm the past 
four jears This scr\icc represents 
hut one-fourth of the census of the 
mtdkal di\isions of IJellcMie. hence 
it can he how \ery common the 
di-tasi IS in this cii\ It is hehexed 
ih '{ tlu diagno'.is of rheumatic fevtr 
i‘ torrett m each instant c included in 
tin*' sinti 'dl tjur-thniahle tn'-es 

v.cT' rl(rn'n>t«f| iro^u our statistns 
It In h’'lns<d h*. ni (ijv th ‘t sOei.i! 

in 'tiv ii.fiufnrt tlu ttcctir- 
rf'n an I chir.isNr nj rh> tinsatie ft- 


servers to be true of the infection as 
it occurs m New York City, though 
the questions of exhaustion and ex- 
posure and espedally of weather, pro- 
foundly influence the cases which ap- 
pear in this city. Nonetheless, so that 
we might, in so far as possible, avoid 
criticism on this score, our series of 
700 cases has been consecutively se- 
lected, 500 cases from the Fourth 
Medical Service of Bellevue Hospital, 
which IS our largest city hospital, de- 
voted entirely to the service of the 
poor; and 150 consecutive cases ha\e 
been taken from the private and con- 
sultation practice of one of us Since 
infants are not regularl}^ included on 
the medical service at BelleMie 50 
cases have been taken from the rec- 
ords of the Nursery and Child’s Hos- 
pital, with the permission and thiough 
the great courtesy of Doctor Schloss, 
Director of the Pediatric diMSion of 
that hospital. 

This present study covers only the 
problem of the manner of onset m 
rheumatic fever as it occurs in New 
York City. For obiious reasons many 
other phases of the problem are rc- 
scr^cd for later presentation, for it is 
felt that only thus could we piopcrly 
present the large and constantK in- 
creasing material at our command 

It is the belief of the aiithois that 
chorea rcpr<*sents but a special clinical 
picture of rheumatic infection, hence 
in this group of 50 cases taken from 
the records of the Xiirsi r\ and Child’s 
Hospital, but 22 cas( s were filer! unde r 
the diagnosis of rhetiniatir u\tr and 
2X inst.irufs v i r< t,it.ilr>gn(rl rho- 
rt i Ml of tin rtm.in.ing »as<^ v,rn 
tepM'i! rsaiMpIi- f>f rlnuni'tif furr 
a I'l ,V»'w ('itv In -HO 
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but a good many of these cases subse- 
quently leturned to the service with 
reinfections 

Sex 

Sex IS believed by some to be a 
matter of importance in the occurrence 
of rheumatic fever It is the opinion 
of the authors that this is true only 
because males are as a class more fre- 
quently exposed to the conditions 
which we believe to invite the infec- 
tion Particularly in this regard must 
one consider hard physical labor and 
exposure to adverse weather condi- 
tions, also the important factor of 
physical exhaustion It is also prob- 
able that a greater degree of dissipa- 
tion and self neglect on the part of 
the males in general may he a factor 
111 this respect Oui statistics, how- 
ever, show about the usual iiiadence 
in lespect to sex, with 443 males and 
257 females 

Age 

As in most other localities where 
rheumatic fever occurs frequently, the 
pieponderance of cases appears at that 
period of life which demands the 
greatest physical activity, but they 
show also a relatively high percentage 
of occurrence in infantile life, when 
one takes into consideration the rela- 
tive!} smaller group from this service 
The figures are as follows First 
decade 50 cases, second decade, 140, 
third, 210, fourth, 171 , fifth, 88 cases , 
sixth decade, 26, se^enth, 9, and the 
eighth decade, 6 cases 

First Symptom 

Catarrhal inflammatory processes of 
the upper respirator} tract arc pre- 


ponderatingly the most frequent and 
usually the very earliest indication of 
the infection Unlike the nasophar}ni- 
gitis of the “common cold” as studied 
by most recent in\ estigators, that of 
the onset of rheumatic fe\er as it oc- 
curs in New York is almost invariably 
accompanied by fever, often a very 
high one No sharp differentiation is 
of course possible between naso- 
pharyngitis and imohement of the 
adjacent cavities, but in 347 cases this 
condition was cited as a pharjngitis 
This high rate was even exceeded bv 
the diagnosis of tonsillitis, which was 
recorded 382 times Simple “sore 
throat” was cited by 124 patients w ith- 
out specification of the precise lesion 
wfhich was present In 33 instances a 
paranasal sinusitis W'as diagnosed bv 
the medical (not the special) staff It 
is notable that the cases presenting 
medically recognizable sinusitis were 
particularly virulent and rapid cases 

Adenitis 

The \ery early appearance of ade- 
nitis m man} cases was one of the 
surprises of our study This lesion 
W'as strikingl} present in 187 instances 
Although most frequent in the Uniph 
nodes of the neck, particular!} in the 
tonsillar lymph nodes at the angle of 
the inferior inaxilla, it was often wide- 
spread and It was found frequenth 
antedating joint in\-asion in the groups 
of nodes draining from the iinohcd 
extremities In a few cases the adeni- 
tis was of rapid de\ elopineiit and so 
pronounced that acute hinphntic Ic..- 
kcmia was considcied Several of 
these cases showed in addition a inns' 
puzzling hniphoc} tosis hut in the av- 
crage instance at onset hut a low gr-d*' 
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poh nuclear leucocytosis was found. 
Streptococci were isolated from such 
nodes m several instances 

FnvnR 

Fe\er was present m all cases at 
some early period of the onset Occa- 
sionally it was very high, but usually 
not It ^^as accompanied by a pro- 
portionately increased pulse rate except 
Avhen early cardiac involvement had 
taken place in which case the heart 
rate corresponded to, and was indica- 
tiie of the cardiac process 

Chii,!. 

Chill was infrequently seen or com- 
plained of during the period of onset 
as we ha\e studied it. It was noted 
but 65 times and then chiefly as a 
patient’s complaint It occurred more 
frequently, however, later in the dis- 
ease, particularly with the development 
of deep complications or in phlebitis 
It has, howcier, iicier been an im- 
portant cMdcnce of the disease as we 
ha\e seen it. 

Sw LATIX’G 

Sweating, which subsequently often 
becomes one of the most striking and 
.inno)ing symptoms of the disease, is 
not so %erj common in the period of 
on^ct ,nnd it is rarclv r^-.i/ininec. ol 
by our pnticniv |X3ssi[)Iy because of 
innrc distressing symptoms which arc 
prc'cnl at thi»« time 

I vmrNci'^ oi Occi i.T IvrrcTio.v 

In Mtw of the present. |)erhnps ck- 
inttri'-t m this possibility of 
ortem, 'i nia\ be pentid out that ton- 
‘tlhtr w.*s iif.tcd in 3S2 cases ns al- 

d*. ri^'.tiM i>jI It *\ell recognized 


that such a general infection might 
also originate from the nasopharyn- 
gitis and sinusitis which are so very 
frequent, also, in the onset of this 
disease 

Dentai, lNF:ecTioN 

The possibility of infection from 
bad or infected teeth must be admit- 
ted m 238 instances All cases are in- 
cluded in this group in which this pos- 
sibility had been sufficiently considered 
to bring about extractions for this 
cause, or in which a well established 
dental infection was recognized as a 
result of study of X-ray plates taken, 
or of cultures made from extracted 
teeth This high occurrence of in- 
fected teeth must, how^ever, be con- 
sidered in association with the fact 
that m Bellevue Hospital probably an 
equally high percentage of bad dental 
status would be found in association 
with almost any other condition, trau- 
matic, accidental or otherwise It 
must be, however, pointed out that of 
the fifty instances from the Nursery 
and Child’s Hospital, bad teeth, pos- 
sibly infected, were noted in 16 

Arthritis 

Arthritis IS the most constant out- 
standing diagnostic index of this di*'- 
ease as it appears m New York Cil> 

It w'as present in the period of onset 
or vci; shortly thereafter m 622 of 
our cases Occasionally it is the vcr\ 
first indicai»on of disease noted l)> the 
patient In the p-itients aflinittefi to 
the Bellevue ;cr\icc it was prc-ciit in 
grc.itcr or kc-ser d<.gri.c m t\er\ 
mM.incc at the tine that (biv ■•omdif 
admission to tlie liospt il It 

alh becomes df finitr 'e for^ jh'trvti 
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gitis or tonsillitis is discovered It is 
distinctly migratory in type and there 
are few exceptions to the rule of poly- 
arthritis Monoarticular cases are very 
rare or entirely wanting as the disease 
of rheumatic fever occurs in New 
York City Exceptions to this rule 
usually imply mistaken diagnosis with 
confusion, for example, with gono- 
coccal or septic arthritis 

The clinical picture of the joint 
lesion need not be detailed here since 
it IS familiar from text book descrip- 
tions It IS essentially a periarthritis, 
the large joints are most frequently 
involved, but by no means exclusively 
so Occasionally there is a consider- 
able effusion into the joint space itself, 
but this IS not the usual thing The 
synovial membranes are rarely eroded 
in the acute phases of the disease 
Various microorganisms are frequent- 
ly detectable in the joint fluid Strep- 
tococci preponderate in most instances, 
but the authors do not as yet accept 
any of the organisms described as of 
proven etiological significance 

Sixty-two cases from the Bellevue 
series, were complicated by certain or 
possible gonococcal infection The 
arthritis m such cases, espeaally at 
onset, IS usually somewhat atypical 
The two forms of arthritis may un- 
questionably be associated in the same 
case Nineteen of the Bellevue cases 
occurred in the presence of chronic 
syphilis This also causes a modifica- 
tion of the joint lesions in some but 
not all instances 

As a rule, with exceptions, when 
the arthritis attacks a previously in- 
volved joint, the older ones subside 
somewhat in activity but reinfection 
frequently follows An increase in the 


temperature commonly immediately 
precedes invasion of a neiv joint The 
leucocjrtosis IS not much altered as a 
rule, when migration takes place 

Cardiac Disease 

Of the total of 700 cases, 154 
entered wuth initial complaints ex- 
plainable only on the basis of cardiac 
disease, apparently caused by the 
rheumatic fever Four hundred and 
ninety-three cases showed at their first 
examination definite cardiac disease 
believed to be rheumatic and detect- 
able by the ordinary methods of ph} si- 
cal examination From our subsequent 
experience wuth the electrocardiograph 
we believe that practically all instances 
of acute rheumatic fever present e\i- 
dences, electrocardiographic or gross, 
of cardiac mvolvment Certain cases 
may recover sufficiently, under proj^cr 
control and treatment, so that some of 
these lesions may entirel) disappear 
Even mitral endocarditis of rheumatic 
origin apparently may heal in children 
so that the lesion may not be delect- 
able in after life, but these cases arc 
rare Our studies of the period of 
onset indicate that cardiac lesions ap- 
pear in the disease seen in New York- 
City very early in the infection 

Six hundred and six cases were 
ultimately discharged wuth climcalh 
recognizable rheumatic cardiac dicca«:c 
We know from follow up ob<;cr\ation 
that a good man} of the apparcntl} 
free instances at the time of di‘!chargc 
subsequently de\ eloped grocs cardiac 
disease, prcsumabh attributable to the 
initial attack of rheumatic fc\cr Such 
lesions apparently ma} fir^t appear 
weeks, months and perhaps \cars after 
the initial cardiac defect which ma\ 
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occur without recognition by the usual 
method of obser\*ation We thus cor- 
roborate the observations of Swift in 
this respect. 

PuLMON.\RY, BrONCHIAI, AXD 

Plcural Disease 

Sixty-three cases entered with signs 
or symptoms of tracheitis, bronchitis, 
pulmomtis or pleurisy Pulmonary 
pathologj’’ certainly develops m a much 
higher percentage of New York City 
cases than the usual text book descrip- 
tion implies As a rule even the type 
of frank broncho-pneumonia which 
develops m the course of rheumatic 
fcier runs a rather milder course 
Initial rheumatic pneumonia is often 
present but the clinical course of these 
cases appears more mild than in a 
similar degree of ordinar} pulmonary 
disease, independent of iheumatism 
hurther stud} of these cases is cer- 
tainl} adiisable before any sweeping 
conclusions be drawn either as to their 
course or patholog}. 

h'viDExcES or .Aeeergv 

In 42 instances skin lesions, sug- 
gestne of allergic disorders, appeared 
earl} after onset None of these 
seemed to have been excited In drug 
action, hut we cannot be ceitaui on 
this iKiint \ historv of famili,!! or 
personal asthma was obtained with 
some frequency We arc cas }cl un- 
willing to admit Us definite relation to 
rheumatic fever, however 

St MMAUV 

kluiimatic ftvcri‘> verv trtquetii in 
Siw \ url Cuv 

In tin giMup- Mudud, U npp'ar- 
r 1 *'» {r<qUfntU ni the ill •' 


It IS seen most commonly in the 
second, third and fourth decades, but 
may occur at any period of life 
Primary attacks are more frequent 
in this present series, but recurrence 
of the disease is probabty the rule 
The most frequent prodromal or 
initial symptoms are tonsillitis, pharyn- 
gitis, simple sore throat or sinus in- 
fections; m short, a catarrhal disease 
of the upper respiratory passages 
Sinusitis, while infrequently diagnosed 
on medical services, is probably very 
frequent 

Adenitis, not only of the cervical 
but also of other systems is a frequent 
introductory sign It is of persistent 
character and prone to reactivation. 

Initial symptoms of pulmonary in- 
volvement are not dominant in this 
group of cases Pulmonary involve- 
ment IS, however, probably more fre- 
quent and important later m the dis- 
ease than IS commonly iccogntzcd 
Occult infection, if introductory of 
the disease, may occui from the naso- 
phar}nx and the accessor}^ sinuses, 
from the tonsil or possibly from dental 
infection Infection from the tonsils 
or from the nasopharvnx seems more 
definitely indicated by these studies 
There arc some early indications of 
possibly allergic character, but ihev 
arc not common in this group 

Fever is an earlv and constant 
tyniptom Chill is not fn'quent 
Sweating is not striking in the jieriod 
of on«?et 

\rtbntis is almost const.nnl and is 
highh cb.iraiti ristii It oiriirs <arl> 
and as put of tin niisf't It is rlu- 
tinrih a {Kflv.irthriti'- and of a inigiat- 
ini' ibu'iXtj, bu'lilv di'tvno tt< in 
•ip, e u.ita » i id < n'lr < 
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Cardiac involvement is exceedingly 
frequent, perhaps constant It occurs 
early in onset Few cases escape 
eventual cardiac invasion of some de- 
gree 

Involvement of the nervous system 
is very rare in the period of onset 
Delirium is exceedingly infrequent 
Renal symptoms are very rare in 


the period of onset, and subsequently 
Conclusion 

The onset of rheumatic fe^er, as it 
occurs in New York City, is highly 
characteristic and easily diagnosed as 
a rule It is almost always associated 
with early cardiac involvement and a 
very characteristic type of arthritis 


An Introduction to Medicine 

O the student the value of a persistent endeavor to correlate symptoms 
I with lesions lies not so much in the number of facts which he may suc- 
ceed in memorizing, as in the development of an attitude of mind which maj 
color the whole of his future professional career The clinical-pathological con- 
ference owes its popularity to the realization of this fact Education can achie\ e 
no higher success than by leaving its abiding imprint on the mental outlook of 
those who come under its influence 

“To the clinician who wishes to indulge in the periodic brain-dustmg recom- 
mended by Osier there are few more valuable correctives than a lencucd 
acquaintance with the facts of morbid anatomy as revealed in the postmortem 
room It IS more than one hundred and thirty years since Bichat \\rotc the 
following words, but they are as true todaj as they were then ‘You maj take 
notes for twenty years from morning to night at the bedside of the sick upon 
the diseases of the heart, the lungs, the gastric viscera, etc , and all \\ill be to >ou 
only a confusion of symptoms which, not being united in one point, mil neccs- 
sarily present only a tram of incoherent phenomena Open a f e^\ bodies an t ns 
obscurity will soon disappear, which observation alone A\ould ne\cr ha^c been 
able to have dissipated Dissect in anatomy, experiment in pijsioog}. o w 
the disease and make the autopsy in mediane This is t le t iree- o^ ^ pat i i 
out which there can be no anatomist, no phjsiologist, no physician 

(From A Text-Book of Pathology An Inti odnction to Medtewr by W ii u 
Boyd, Lea & Febiger, Philadelphia. 1932 Sec review m this issue ) 



Observations on Obesity 

By Russell M Wilder, M D , Rochester, M mnesota, and Florence H 
Smith, B S and Irene Sandieord, Ph D , Chicago, Illinois 


I T IS repeatedly affirmed that cer- 
tain men and women maintain 
themselves in weight equilibrium 
or even gain weight on less food than 
others require, and popular opinion 
attnbutes this to abnormalities of en- 
docrine actuity and resulting econo- 
mies in energ}* production It has been 
repeatedly demonstrated that the basal 
metabolic rate, measured in terms of 
calorics of heat production for each 
square meter of surface area, is nor- 
mal in obesity and that no economy 
of energ)’ exchange is accomplished 
in this particular, but the total energ)' 
exchange is the crux of the matter, 
and wlietber economies can be expect- 
ed in total metabolism from pituitary, 
gonadal or other mflueiices, is still 
open to discussion 
'riic direct measurement of total 
metabolism invohcs an elaborate ex- 
I»crnnental machincr), a calorimeter 
l.Tge enough to ])ermit the subject to 
had a life with a normal amount, or 
at le i-*! •'Ome siandardired amount, of 
plu'-ical c\<*riion It al'o demands 
''e\tr,il trninefl technicians to conduct 
miinterruptcdl) the nett ‘'‘•aril) lirgi. 

Itio't 1* Ai" ririn 0)Ur,"r oi I’l’> - 
' ‘i ' b 1 I'r »'• . '>>, 1 '>t o o, 

I r. t? - Dou »*i Jirttt Ta-- 

) Ch' , t’<-L 't’l ”• •' 1 '*>' 

»» y I t frf's i* ‘ t * ' i r ■> ’ '*< * ’ 

I.C . PI' - 


number of gaseous and other analyses 
of consecutive twenty-four-hour pe- 
riods Relatively few experiments of 
this kind have been attempted and 
none has been entirely satisfactory 
Indirect measurements of energy ex- 
change which depend on estimations 
of amounts of food consumed are ex- 
posed to errors introduced b) the 
questionable honesty of many subjects 
They are also influenced by fluctua- 
tions of water balance, especially sig- 
nificant m obesity, and measurements 
of water balance ln^olve very particu- 
lar difficulties A study of the total 
water exchange by Neu burgh and Ins 
associates in connection with a stud) 
of the total metabolism in obesity rc- 
\caled how compictel) the retention of 
water ma) mask the actual loss of 
tissue occasioned by submamtciiance 
diets The body weights of New’- 
burgh’s subjects inc\it.ibl\ fell to the 
\ahics aiiticijiatcd from the metabolic 
d.ita, hut jienods mterctned when the 
weights were stationary, 'fhe longe-'t 
of the'>c [Hriods was sixteen dais, 

XicATivr I’hasi, oi MfTAi'orrs'f 

t^)nr int< re''t in <»h' ’,11) «.»• r'tewcd 
h) lie rh tnon''tr.iti*in uf I.-iunr and 
of lt» rnlnrdl of “n»'eitn,( pha " " t>i 
M' *.«!,*, h '0 f> 1 tjrrntr at't<r tie mg* - 
tr,*i <*i tf'}! and hn-t I 
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of light muscular exercise Strang 
and McClugage have reinvestigated 
the heat production following the in- 
gestion of food in normal, obese and 
thin subjects They were unable to 
demonstrate a consistent occurrence of 
a negative phase after a test meal, and 
they showed that whenever decreases 
in heat production occurred there was 
an abnormal elevation of the basal 
heat production This is, of course, in 
agreement with the early work of 
Benedict and Carpenter who not only 
pointed out the extreme importance 
of an accurate base line in such ex- 
periments but also demonstrated that 
a negative phase was not encountered 
after ingestion of food by normal 
subjects 

It has been established that obese 
subjects expend at least as much and 
usually more energy for measured 
amounts of work than is demanded of 
individuals of normal weight, but 
Bernhardt, in cases of certain types of 
obesity and in cases in which indi- 
viduals were regaining weight pre- 
viously lost, was led to believe that 
the rate of heat production would fall 
immediately after the performance of 
light work to a level which was lower 
than the resting or basal level and re- 
main below this level for a time suffi- 
cient to compensate for the extra 
energy expended in the work (figure 
1) Heie indeed was an economy 
which might permit an individual to 
hold his weight or gain on a food al- 
lowance smaller than that required for 
a total metabolism based on conven- 
tional calculations, and in fact Bcni- 
hardt reported that his subjects gained 
weight on diets designed to meet, but 
not exceed, their twenty-four-hour 


basal metabolism, although they were 
up and about and thus expending 
“extra” energy for work 
We have attempted to duplicate 
these observations, and our data are 
presented in tables I and II, and partly 
in figure 2 Our subjects uere adults 
one man and six women One patient 
had anorexia nervosa (case 6) and 
was gaming weight rapidly , the others 
were in varying states of obesity In 
cases 1, 2, and 3 the patients had been 
hospitalized for se\ eral weeks . the) 
were on basal calorie diets and uere 
losing m weight at the time of the 
work tests In cases 4, 5, and 7 the 
patients were hospitalized approxi- 
mately one week before the work tests 
were made and at the time of admis- 
sion were gaining in weight 

For the determination of the 
metabolic rates the gasometei method 
with analysis of the expired air m the 
Haldane analysis apparatus uas used 
The details of the technic ha\e been 
published by one of us elsewhere '* 
In order to insure as accurate results 
as possible each patient had seieral 
metabolism tests as prehmuiar\ train- 
ing before the work tests ucrc done, 
and from the satisfactori \ allies an 
average base line was obtained which 
served as a check on the basal calorics 
obtained on the day of the work ex- 
periments The subjects were fasting 
from the pre\ious cicning’s meal aiul 
w'cre afebrile They rested quicth in 
bed for at least half an hour before 
the basal calorics each hour were de- 
tcmiincd in duplicate tests 'I hr* 
patients m c.i«(s 1 and 2 had had 
numerous determinations of intt diolir 
rate and apjiarcnth flu\ wire qiul< 
undisturbed by the proccflurts , tluu- 
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fore occasionally the basal calories 
each hour were determined only once 
As can be seen from table 1 this was 
not satisfactory and later duplicate 
determinations were always done 
The exercise was of two types the 
leg flexion exercise in bed used by 
Bernhardt and pedaling on a bicycle 
ergometcr (Se\ringhaus type), with or 
\\ ithout resistance After the basal 
heat production had been determined 
the subject ^\as instructed to flex one 
leg, bringing it forcibl} back to the 
buttocks eight times in a minute, timed 
with a stop w’atch At the end of each 
minute the alternate leg w'as then 


exercised This was repeated for 
tw'enty minutes, at the end of which 
time the mask was tightly adjusted 
and expired air was collected for a 
period of from five to eight minutes, 
wdiile the patient continued wnth the 
exercise This gave the height of the 
metabolism during the exercise The 
patient continued the exercise until 
the necessary readings were recorded 
and checked, samples of the expired 
air w^ere collected in sampling tubes 
and the gasometer w'as prepared for 
another test A second test w^as then 
run for eight minutes, and at the mo- 
ment of starting it the patient was 
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requested to stop the exercise This lutions a minute timed with a metro- 

ga^e a measure of the heat produc- nome and stop watch At the end of 

tion immediately following exercise twenty minutes’ exercise the expired 
Determinations followed 30, 45, 60, air was collected m the gasometer for 
90 and 120 minutes after exercise a period of five to eight minutes, de- 
Whcn the bicycle ergometer -svas pending on the \olume expired The 

used the basal heat production w'as mask w'as then remo^ed and the pa- 

determined in bed and then the sub- tient returned to bed A determina- 
jcct rode the bicycle with the mask in tion of the heat production w'as made 
place The rate of pedaling with or ten minutes after the exercise and 
without resistance was 58 to 60 revo- thereafter as m the experiments w^ith 
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the other type of exercise In no case 
was the patient exhausted from the 
exercise With the exception of cases 
6 and 7 at least three experiments 
were done on different days 

Following light exerase there was 
a slight decrease in the heat produc- 
tion below the day’s basal calories in 
only two instances in the experiments 
in case 2, March 30, and in case 5, 
July 10 However, the highest basal 
heat production was obtained in both 
of these patients on these days, for 
the former the increase over the av- 
erage figure for calories each hour 
was 10 7 calories (13 per cent) and 
for the latter 6 calories (7 per cent) 
and, since a negative phase does not 
appear if the heat production after 
work IS compared with the average 
basal metabolic rate of these two 
patients, we are led to conclude that 
the patients we studied did not mani- 
fest evidence of a negative phase in 
the heat production following light 
exercise 

With heavier exerase there was no 
evidence of a negative phase in cases 
1 and 2 The single low value ob- 
tained in case 1 in the experiment on 
April 17, which was not confirmed 
by any of the other experiments done 
in this case, forces us to question the 
accuracy of the determination rather 
than accept it as a negative phase of 
only fifteen minutes or so duration 
However, in case 7 there was de- 
creased heat production occurring two 
hours after exercise in the experiment 
of April 28 Decreased heat produc- 
tion also occurred at the same time 
in the series of tests on the folloiMng 
day At this time \\e were suspicious 
that the mask w'as not air-tight and 


consequently immediately repeated the 
test (two hours and fifteen minutes 
after exercise) and the heat produc- 
tion was then only 3 per cent below 
tlie day’s best basal heat production 
The patient w'as a young girl w'ho did 
not cooperate well 

The respiratory quotients m these 
experiments (table II) w^ere elevated 
during or immediately after exercise 
in all experiments except one (case 1 , 
experiment of April 17) This is 
probably explained by the quickened 
ventilation and consequent remo\al of 
carbon dioxide from the blood The 
return of the respirator} quotient to 
the basal level was iisuall} complete 
within thirty minutes after the exer- 
ase 

It has been pointed out b\ Bene- 
dict and Carpenter as w’ell as by Du- 
Bois that any experiment in\ol\ing 
repeated short period determinations 
of gaseous exchange after a change in 
basal conditions is subject to error 
from a variety of sources, but par- 
ticularly because the actual basal con- 
dition, to which all other mea'^ure- 
ments must be referred, is cxtrcmch 
difficult to determine with the requi- 
site precision Strang and AlcClugage, 
in their very careful in\estigations on 
the specific dynamic action of food m 
abnormal states of nutrition also 
emphasize the importance of an accu- 
rate base line and state tint nciiatnc 
phases exist onl} in so far as the in^nl 
\alucs are eleiated 

Bernhardt does not publish am d ita 
to show that his basal calories repre- 
sent more than one dctermuntion and 
apparentl} onh one of his patients 
was the subject of more th in one ex- 
periment In a later imcstieation con- 
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Table II 

Effect of Exercise on the Respiratory Quotient 


CAsr 

DATE 

1931 

BASAL 

KESPIRATORT 

QUOTIENT 

DURING 

EXERCISE 

IMMEDI- 

ATELY 

AFTER 

10 

MINUTES 

AFTER 

30 

MINUTES 

AFTER 

45 

MINUTES 

AFTER 

60 

MINUTES 

AFTER 

90 

MINUTES 

AFTER 

120 

MINUTES 

AFTER 

1 

2 

1 

5- 6 

065 

069 

0 74 



0 71 


071 

072 

077 


5-14 

0 71 

073 

076 


079 

0 71 

0 76 

0 76 

0 75 

0 75 


5-20 

069 

072 

0 72 

082 

077 

0 71 

0 75 

0 71 

0 74 

076 


5-28 

071 

069 

0 72 

085 

079 

0 70 

069 

0 71 

070 

076 


6- 2 

064 

070 

073 

083 

081 

0 74 

0 71 

073 

077 

075 

2 

3-25 

0 74 


082 


075 

0 73 


0 72 

074 

072 


3-26 

075 


081 


074 

0 72 


0 73 

074 

0 75 


3-30 

0 73 


082 


074 

071 

0 73 

0 71 

0 74 

0 75 

3 

5-13 

0 71 

071 

082 



0 72 

0 71 

0 73 

076 

0 78 


5-15 

072 

073 

0 79 



0 74 

0 74 

0 75 

075 

076 


5-19 

0 72 

0 74 

081 



0 75 

0 75 

0 75 

0 74 

0 75 


5-26 

073 

073 

076 

077 

0 76 

075 

0 74 

0 74 

075 

0 77 


6- 3 

0 70 

0 72 

082 

082 

075 

0 70 

073 

071 

0 73 

0 72 


6- 5 

0 71 

0 75 

080 

0 79 

077 

0 70 

0 70 

0 72 

0 74 

075 

A 

7-14 

0 75 

0 74 

0 78 

0 79 

079 

0 76 

0 73 

0 74 

0 74 

0 73 


7-15 

0 74 

0 73 

076 

0 78 

078 

078 

0 73 

0 73 

0 77 

0 74 


7-16 

0 74 

0 74 

078 

077 

079 

0 77 

0 77 

0 78 

080 

079 

5 

7- 3 

073 

0 73 

079 

083 

083 

0 72 

0 71 

0 74 

0 73 

075 


7- 9 

075 

0 76 

083 

090 

080 

073 

0 79 

0 75 

077 

0.77 


7-10 

0 78 

0 78 

082 

091 

086 

076 

074 

0 78 

0 74 

0 73 

6 

5- 1 

0 78 

078 

082 



0 79 


0 76 

0 77 

0 75 

iiKAMFR ExrRcrsr 

1 

1-20 

0 73 


0 77 


0.73 

0 72 


069 

0 72 

0 74 


3-27 

0 66 


079 


074 

066 


067 

069 

070 


3-28 

067 


0 79 


070 

068 

067 

0 73 

0 70 

0 75 


4- 1 

0 71 


084 


0 84 

0 73 

085 

086 

094 

084 


1- 2 

069 


081 


0.79 

071 

073 

076 

079 

082 


4-17 

0 79 

0 76 

0 76 


081 

0 71 

0 76 

0 77 

0 76 

078 


4-21 

0 73 

074 

081 


079 

068 

073 

071 

078 

0 70 


1-21 

0 70 

0 77 

0 77 


0 79 

069 


0 74 

0 72 

081 


1-30 

0 69 

0 74 

0 76 



0 71 


0 70 

0 71 

0 74 


KS39I 

0 74 


088 


075 

0 70 


0 74 

0 73 

074 



0 74 


082 


0 74 

070 

069 

0.70 

0 72 

0 72 

7 


071 

0 7h 

087 



070 


0.71 

073 

072 


1-20 

0 72 

0 78 

0 79 





0 73 

077 

0 73 


071 
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their twenty-four-hour basal metab- 
olism (Grundumsatz) They were not 
confined to bed and their failure to 
lose was attributed to compensation or 
economy by negative phases of the 
resting metabolism 
We were able to hold three of our 
patients (cases 1, 2 and 3) in hospital 
for a period of 162 days The basal 
metabolic rates were determined re- 
peatedly and the diet of each subject 
was made to equal his or her average 
basal heat production as determined, 
with particular attention paid to satiety 
values and adequacy of vitamines, 
minerals and protein Each subject 
occupied an isolated room in the 
metabolism division and, for the most 
part, the physical activity was super- 
vised in the laboratory Two of these 
subjects were temporarily engaged as 
assistants in the laboratory The food 
was rigidly controlled and periodic 
examinations were made of the nitro- 
gen and creatinine content of twenty- 
four-hour collections of urine and 
feces The salt given was 8 gm , and 
the fluids were made to equal 1,500 c c 
The protocols of these observations, 
and the case records are given here- 
with (cases 1, 2, and 3) The \\ eight 
loss, as shown graphically (figure 3), 
was that which could ha^e been pre- 
dicted from the knowledge of the basal 
metabolism and estimates of the extra 
energy resulting from the degree of 
physical activity A later recalculation 
of the total metabolism of these sub- 
jects gnes figures which represent 
141, 140 and 148 per cent, rcspecti\c- 
ly, of their basal encrg\ exchanges 
computed from the DuBois standards 
for their rcspecti\e ‘^exes, heights and 
weights (table III) 


It IS evident, however, that short 
periods of obsen*ation would have 
given entirely erroneous impressions 
of the total metabolism in these cases 
In case 2 the weight remained almost 
constant for 28 daj^s, from December 
1 to December 28, at 148 kgm , then 
dropped to 1449 kgm by December 
31 and held at this level until January 
24 In cases 1 and 3 somewhat shorter, 
but nevertheless long, periods of con- 
stant weight occurred 

Weight Loss During Rest in Bed 

In case 2, during an eleven-daj 
period when the subject was required 
to remain m bed, the weight loss each 
day averaged 464 gm as contr*istcd to 
a daily loss of 122 gm , the average 
for the entire period of obser\ation 
The patient in case 3 lost 900 gm a 
day for four days wdien he was in bed, 
as compared to his average loss of 
143 gm a day In case 1 the a\eragc 
daily loss, dunng se^en dajs in bed, 
was 614 gm , w'hereas the a\erage lo«s 
each day for the entire obser\ation 
w'as 103 gm This at first sight i^eems 
paradoxical With less ciicrg) ex- 
pended b\ confinement to bed the rate 
of fat loss must decrease and weight 
loss should be retarded Howc\er, 
rest m bed series to release water and 
thus temporanh at least the dimin- 
ished rate of fat loss is obscured The 
phenomenon is the exact conntcrjwrt 
of what occurs willi patients who‘>c 
hearts are decompensated and one 
wonders how near to cardiac decom- 
pensation some of these icri obi-c 
persons nia\ be Direct iiu*'>surc- 
ments m case 2 rci calcd a stnl ng 
diminution in the sire n: the Itg^. dur- 
ing rc<t although p’lting cihiiii wa^ 
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Pays 

I'lC 3 Weight loss and basal metabolic rate in obesit> 


jjn* It IS not nnprohahic that 

this rirrnlat/>r\ factor is often o\cr- 
I'tolicl In plivsicians who arc attempt- 
irc4 to ii'fluce ohcsft\ In rhet .iiul cxcr- 
ctsf . uni that in iin instances of 
supfo'-'u rt-«i^tance to rcdvution arc 
tor In n>iM oircnlitorv 
iMl'tr* . nd imjttri cjitihlc ttlcma. 

fo ~ I), ri\f. 'umiMsTt'A- 

* o'f i») Ins' 1 

''i j"* ^ r'*' * t ir uhn ‘o fat 

’ ’ , . ’!/ * n * It* 't « 'ntu'*’* 


turn of Rain in weight that follows its 
use in eases of cachcxi.i. The hencfit 
in cachc\ia niav be e\[)l.imcfl liy the 
rcsuUnijr h> ik)','!) ceniia and the efTcct 
of lids on appetite and thus cni total 
fond consumption, hnt sonic fnideiiee, 
Csjinrialh the \fr\ hiith rtspiratory 
fjuo'nnts le\c<'din;f tmiti J that are 
olit.aipid wh»n m idm i i;n<n v ith a 
rnh * rhoIndrsK m»'tl, r suejn -ti'’^ 
fit a m i-t •h*'! < ‘ iiftion ui nit ne tab* 
«i!» m \Vf ri'( ‘!i ;i!in l-'i-u* ni'‘\b 

*(v •" ' *)bj* » tf /In id' I d » ' i>j 





Observations on Obesity 


733 


C 

o 

ft 

B 

c 

o 

a 

o 

o 

c 

(9 


O 

4 -) 


-3 

l-H ^ 
HH 

sJ 

5(3 

6^ m 


*§ 

W 


V 

O 

to 

e 

a 

:3 

o 

B 

S3 

•a 

B 

o 

*3 

o 


tt 

u 

i 

u 


I'isi'ioavxaK 'tvsvff aHvoNVis ao 
aoviNaDHaa sv saraoivD avioi 

§sanoH fz saiHOivD ksi 
- loavxaii aysva oavajivis 


sanoH i^z 'saiaoTv'D ivxoi 


Ava HDva sarao 
-ivoaooaaovaaAV 


m'JssoiivaAaiva 
JO iNaivAinOa aiaoivo 


^.Ava HDN'a ssoi iva 


KD 'AVa Hova 
SS07 XH3I3AV as^'aaAV 


j\o'i 'SSOI anon w 


O'JionoaHswa 


IVO'I 'jHOI-tAl «V 


ivD'xmnH 






in 






"rt 









C9 



•o 



a, 



cd 

>» 



u 

u 


O 

O 

ft 

44 

44 


c9 

cd 

o 

u 

u 

•S 

O 

•o 

o 

•Q 

c 

cd 

Cd 




4-» 

c 

c 

c 



0) 

44 

•44 

•S 

c 

B 

ft 

cd 

cd 

ft 

44 

•44 


S3 

cn 


3 

lA 

M 


< 

< 


o 

00 


■d* 





o 

o 

o 


00 

in 

00 

CNl 

Ri 

o 

o 

O 

s 

m 

o 

fO 

CM 

fn 

cn 

o 

o 

o 

NO 

§ 

00 

o 

••4 


CM 

M 


NO 

cn 

s 

00 

ON 

in 

*•4 



o 


n* 

c^ 

o 

CM 




m 

CM 

cn 

o 

CM 

-r 




IN. 

00 

CM 

^o 

ON 

f4** 




CM 

CM 

C^l 

NO 

NO 

o 

r-4 



in 

in 

Cn 

CN 

00 

NO 

1^ 






in 


o 

NO 


44* 

»r* 


00 







S 

w 


- 


- 


•a 

Cf 


rt tn 

tc 

S= 

J3 ^ 


c « 

S tf_ 
£f fe®" 

|■"■2 

c 

rs C e 


w w ^ 
C 

h 5 *z 


f* •»!. V* 




on„,Mtc<l from (lie Xul.-DuBo.s stnmlartls for the given sex, age, height and weight 


734 > R. M. Wilder, Florence H. Smith and Irene Sandiford 


55 and 60 units respectively In one 
case (case 3), retardation of weight 
loss was not observable during either 
of two periods of insulin of 27 and 37 
days In the other (case 1) with two 
periods of insulin of 12 and 30 days 
respectively, retardation was noted, 
but without additional data on the 
water balance its interpretation is not 
possible 

An interesting by-product of these 
experiments was the observation of a 
definite loss of tolerance for carbohy- 
drate when insulin was withheld after 
It had been given for a time It was 
demonstrated by a response to glucose 
test meals typical of mild diabetes 
Tolerance tests made before the 
courses of insulin resulted in perfectly 
normal blood sugar curves The ab- 
normality resulting from the insulin 
injections persisted not longer than 
two or three days The protocols are 
contained in the records of cases 1 
and 3 The most plausible explana- 
tion of this would appear to be that 
during prolonged administration of 
insulin the islet mechanism is put at 
rest so that on discontinuing the in- 
jections the island cells are slow to 
respond to the stimulus of incoming 
carbohydrates The phenomenon is 
analogous to that observed with other 
glands of internal secretion, the thy- 
roid, the parathyroids and the anterior 
pituilarj'-gonad complex Administer- 
ing an endocrine product depresses the 
activity of the gland whose function 
It supplants It IS also analogous to 
the old phenomenon of vagabond or 
hunger diabetes and the diabetic-like 
reactions to glucose tolerance tests that 
are obser\ed in nondiabetic subjects 
maintained on low carbolndrale diets 


That no actual involution or atrophy 
of the pancreas is involved is indicated 
by the rapid return to normal function 

Estimation or' Food Requirements 

Estimates of calorie requirements 
have been based as a rule on the food 
consumption of groups of individuals, 
such as soldiers, or have been arrived 
at by adding to the calories of the basal 
metabolism a quota for the speafic 
dynamic action of food and one for 
each of the various activities in which 
the individual is engaged In either 
case considerable error is probably in- 
troduced The figures obtained are 
often 100 per cent in excess of the 
basal metabolism, or from 3,000 to 
4,000 calories a day for individuals of 
average build. 

Another method is available when 
the subject is obese and on a sub- 
maintenance diet This is to add to the 
calories of the food those accounted 
for by loss of weight If the period 
of observation is long enough, and it 
should be extended over several 
months to avoid errors due to water 
retention, and if rigid supervision is 
maintained, so that the food consump- 
tion IS actually known, this provides 
data which appear to be entirely re- 
liable It has been shown by Strang, 
McClugage and Evans that, w^hen 
sufficient protein is supplied to obese 
subjects on reduction diets, the nitro- 
gen intake and output remain in bal- 
ance and tissue protein is not wasted 
Also the creatinine excreted remains 
the same before and after the reduc- 
tion, an indication that the muscle 
mass and the parenchymatous organs 
are not affected It also appears from 
the obser\ations of Strang, McClug- 
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age, and Evans, and from our own 
that the basal metabolic rate (heat 
production for each square meter of 
surface) is not lowered by weight re- 
duction in obese subjects as it is in 
subjects of normal or less than normal 
Aveight (figure 3) The fat depots of 
the obese apparently serve as effective- 
ly as does ingested food m maintain- 
ing the normal level of heat produc- 
tion All this being true, the weight 
loss provides a fairly accurate measure 
of the number of calories supplied by 
the organism, and these added to those 
allowed as food make a nearl}’’ accu- 
rate measure of the total metabolism 

An illustrative calculation in case 1 
is as follows A woman, aged 60 
years, leads a sedentary life and is 
156 3 cm in height Her diet con- 
tains 63 gm of protein and has a total 
calone value of 1,800 In a period of 
162 days she loses from 147 8 to 131 1 
kgm Her mean weight is therefore 
139 5 kgm, the total weight lost 16 7 
kgm and the average weight lost each 
day 103 gm Since the nitrogen of 
intake and output is balanced, the loss 
of weight IS attributed to fatty tissue 
and if the water content of fatty tissue 
may be assumed to be 13 per cent 
(the average of the figures for human 
beings obtained by Bozenraad) then 
the daily loss of fat ma} be placed at 
90 gm , which would contribute 837 
calories to the day’s energy expendi- 
ture Adding this figure to the calo- 
ries of the food gives 2,640 calories 
for the total metabolism, a value ^\ Inch 
exceeds by only 44 per cent the deter- 
mined basal metabolism for twenty- 
four hours 

In table 3, estimates of total metab- 
olism arc made for the three principal 


cases of this study In tuo of them 
this exceeds 3,000 calories, but the 
surface areas of these subjects is rel- 
atively large, due to obesity; conse- 
quently the basal metabolism for 24 
hours is large Total metabolism, 
however, in no instance exceeds basal 
metabolism by more than 50 per cent 
If we recalculate the data of table III, 
using standard body weights, the basal 
metabolism is found to range from 
1,320 calories, for the inactne short 
woman aged 60 years, case 1, to 1,860 
calories for the more active tall ) oung 
man, case 3 If to these 50 per cent 
is added to cover total metabolism, the 
estimates are somewhat lower than 
those of the early students of metab- 
olism and in better agreement vith 
clinical expenence It has been our 
practice for many years to plan diets 
for patients with diabetes so that they 
will not exceed 50 per cent more cal- 
ories than are needed for calculated 
basal requirements and with few ex- 
ceptions this allow'ance has pro\cd to 
be adequate for persons engaged in 
moderately actne occupations, such as 
nurses and physicians 

Report of Ca«:i <= 

Case j A woman, aged 60 jear*;, wa« o!i- 
smed from October 7, 1930, to JuK IP, 
1931 She was constitutiomllj obi.se, her 
height was 156 5 cm, and her weight 150*) 
kgm , o\erw eight 140 jicr cent Her father 
was short and stout A sister, 5 ft, 6\j 
inches in height, weighed more tlnn 203 
pounds, gamed gnduilh , she Ind n<cn« 
stniated until the age of 65 scars 1 ad f>ccn 
married twice, but had not been prcniant 
Of fiac brothers one. sho-l in stnttirc 
weighed 250 pounds pained late in life 1 here 
aacre no familial diseases oihc*- tlnn o*v'ct*\ 
The patient’s mcnstniation had alvaas l-eca 
irregular, at intcraals of tbre to » x we-sts 
lasting one to two daa« (o,ic p’d) * I'l C-* t 
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pain, and uninterrupted to date At the age 
of 21 years she had weighed 135 pounds De- 
velopment of weight was normal until the 
age of 28 years At the age of 36 years, she 
weighed 190 pounds , at 48 years, 325 pounds 
This weight had been rather constant since 
then She was engaged m active laundry 
work until the age of 48 years, afterward 
her life was sedentary She complained of 
being unable to move quickly, of shortness of 
breath, palpitation on climbing stairs, often 
cough after exertion, and required two pil- 
lows at night Edema of the ankles toward 
evening had been present in the last ten 
years Her appetite was excellent At the 
age of 55 years, on an attempt to reduce 
under a physician’s care with diet and medi- 
cine, she lost 45 pounds in three months On 
a second attempt to reduce at the age of 58 
years, "eighteen day diet”, no weight was 
lost 

The patient appeared to be intelligent The 
blood pressure in millimeters of mercury was 
150 to 120 systolic, and 110 to 70 diastolic 
The Wassermann reaction of the blood and 
the Kahn test gave negative results The 
concentration of hemoglobin was 100 per 
cent , leukocytes numbered 8,700 and erythro- 
cytes 5,600,000 per cubic millimeter Urin- 
alysis gave negative results, the volume on 
unrestricted intake was approximately 1,500 
cc The hands and wrists were small, the 


pituitary tumor The average basal metabolic 
rate was — 2 per cent 

Study of the metabolism extended over a 
period of 162 days (from February 6, to July 
10, 1931) The patient was up and about the 
wards for daily walks The diet consisted of 
1,800 calories (determined basal expendi- 
ture) , protein, 63 gm (1 gm for each kilo- 
gram of standard weight) , sodium chloride 
8 gm , and water 1,500 c c The weight lost 
was 16 7 kgm The average loss each day 
was 103 gm The daily average of the nitro- 
gen balance from March 2 to March 21, 1931, 
was +0 87 gm (nitrogen of feces not de- 
termined and nitrogen intake calculated as 
10 gm daily) From April 9 to May 8, 
1931, the daily average was +1 08 gm (nit- 
rogen of feces and food determined) Daily 
creatinine determinations varied from 1 08 to 
1 34 gm 

A maximum of 60 units of insulin was ad- 
ministered daily for 30 days (May 11 to 
June 10, 1931) with loss of weight of 08 
kgm , the average loss each day was 27 gm 
In another period a maximum of 55 units of 
insulin daily was administered for 12 days 
(July 2 to July 14, 1931) The total loss of 
weight was 08 kgm , the average loss each 
day 67 gm The glucose tolerance* before 
and after the administration of insulin (63 
gm of glucose given m the morning) was as 
follows 



BLOOD SUGAR 

BLOOD SUGAR 

BLOOD SUGAR 

BLOOD SUGAR 

BLOOD SUGAR 

BLOOD SUG\R 

DATE or 

FASTING 

V 2 HOUR 

1 HOUR 

1J4 HOURS 

2 HOURS 

3 HOURS 

TEST 

GM , 100 C C 

GM , 100 C C 

GM , 100 C C 

GM , 100 C C 

GM , 100 C C 

GM , 100 C C 

6-29-31 

0 089 

0111 

0146 

0125 

0111 

0101 

6-30-31 

0079 

0117 

0141 

0135 

0132 

0099 

7-13-31* 

Oils 

0149 

0194 

0 211 

0 250 

0231 

7-14-31 

0099 

0155 

0178 

0196 

0196 

0168 

7-15-31 

0101 

0130 

0137 

0158 

0125 

0111 

7-16-31 

0 083 

0125 

0151 

0157 

0151 

0125 

*Insuhn gi\en from July 2 to July 14, 1931 , maximal daily dosage 55 units No insulin was 
gnen before glucose test meal July 13, 1931 


forearm vas slightly increased m size, ana 
tlie upper arm greatly increased The feet 
were small, the legs were greatly enlarged 
with edema, \aricositics and fat The thighs 
were c\en more enlarged than the legs Vari- 
cose \cms were \cry prominent Roentgeno- 
grams of the heart «honed that it nas 38 per 
cent oicrsize There was no e\idence of a 


>'"he w'cight lost during rest in bed from 
June !7 to June 24, 1932 (seven days), was 
from 13o<; kgm to 1322 kgm (4 3 kgm) 
The average loss of w'cight each day was 
614 gm From July 8 to July 13, 1931 (fi'C 
days in bed), the weight lost was from 1336 


*Blood sugars by new Folm method 
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to 131 kgni (2 6 kgtn ) The average loss of 
\\ eight each daj was 520 gm Table I shows 
percentage deviation of metabolic rate during 
and after exercise 

Case 2 A woman, aged 24 years, was ob- 
ser\ed in hospital from November 23, 1930, 
to May 16, 1931 It was suspected that die 
obesity followed encephalitis Her height was 
173 cm , and her weight 152 5 kgm , over- 
weight 135 per cent Her mother had died of 
carcinoma at the age of 30 years There ivas 
no marked obesity in the family The patient 
had menstruated regularly for five jears, 
since the age of fourteen, the interval be- 
tween menstruations was 28 dajs, and the 
duration was five daj s This period decreased 
after influenza until a single pad sufficed 
During the last two years menstruation had 
increased and now lasted for one or two 
days, periodicity unchanged The normal 
weight of the patient was 135 pounds, but at 
the age of 19 jears she had gamed 100 
pounds m one jear There was no previous 
historj of overw'eight At the age of 19 
jears the patient had influenza, wnth high 
fever, drow'smess, loss of hair, and laiyngitis 
and was in bed for two weeks Diplopia had 
not been observed Subsequent reco^ery w’as 
slow (two to three months), and she tired 
easity, was verj' drow'sj, the muscles became 
rapidlj fatigued, and the ej elids drooped The 
hair grew' rapidty again, and although tlie 
appetite had failed during the illness it was 
follow'ed bj' an excessii e desire for food, and 
gam m w'eight w'as rapid The patient suf- 
fered from headache She was emotionalh 
normal Two months before coming to the 
clinic she was unable to raise her ej elids for 
two days Vision was unchanged 
The patient appeared to be intelligent Her 
actmty was diminished b^ excess w eight 
The blood pressure was 130 sjstolic and 90 
diastolic The Wassermann reaction of the 
blood and the Kahn test ga^e negate e re- 
sults The concentration of hemoglobin was 
90 per cent, the leukocjtes numbered 9800 
and erj throcvtcs 4,800,000 Urinah sis ga\ e 
negati\ e results , the \ olumc on unrestricted 
intake after twentv-four hours was 750 cc 
The glucose tolerance test (65 gm of glu- 
cose) revealed the following fasting blood 
sugar, 0 113, after half an hour, 0 156 after 


two hours, 0 122 and after three hours, 0080 
gm Tests of the urine were negative for 
sugar Roentgenograms revealed that the 
thorax was normal, the size of the heart, 
approximately normal, and an unusual shape 
of the bones of the skull (ape-like) with 
considerable enlargement of the sella turcica 
The average basal metabolic rate was — 8 
per cent 

Studj' of the metabolism, while the patient 
was emplojed as a laboratorj helper, extend- 
ed for a period first of 51 daj s (from Decem- 
ber 5, 1930, to January 25, 1931) The diet 
consisted of 2,200 calorics (110 per cent of 
the basal energj' expenditure as determined 
later) , protein, 65 gm (1 gm for each kil- 
ogram of standard vv eight) sodium chloride, 
8 gm , and water, 1,500 cc The weight lost 
was from 1484 to 144 7 kgm (3 7 kgm) 
The average vv eight lost each dav vv as 73 gm 
In a second period from Jamiarv 25 to Mav 
16, 1931 (111 davs), the diet consisted of 
2,000 calories (determined on the basal ex- 
penditure) , the amounts of protein, sodium 
cliloride and water were the same The 
weight lost was from 144 4 to 1286 kgm 
(158 kgm), the average weight lost each 
daj was 142 gm The dailv average of the 
nitrogen balance from Marcli 9 to March 
18, 1931, was -^1 75 gm (feces not included, 
food nitrogen calculated as 10 4 gm dailv ) 
Creatinine determinations varied dailv from 
1 38 to 126 

The dailj av crage nitrogen balance fro n 
March 31 to April 2, 1931, was +034 pn 
(feces included food nitrogen calculated as 
10 4 gm dailv ) Dailv determinations of 
creatinine varied from 1 19 to 1 12 gm 
The weight lost during rest m bed from 
December 27, 1930, to Tamiarv 5 I**!! (time 
davs), was from 1481 to 144 kgm (32 
kgm ) , av crage loss each dav 356 gm I'min 
Fcbniao 22 to March 5, I**!! (11 dav*- n 
bed) the weight lost was from 1396 to 134 5 
kgm (5 1 kgm ) average loss c->ch dav 464 
gm April 6 to \pril 28 1^31 (22 davs n 
bed), the weight lost was ircm 132 1 to 12'* 7 
kgm ('4 kgm ), the average !..ss larb da\ 

245 gm 

Cov 3 V mill age*! 26 vta^s vas < *> 
served from lainiarv 213 to S p’f'.br- 22 
1031 It was siispcetci' *1 at b ‘ i’'"*- 'v v - 
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of cerebral origin His height was 183 cm 
and weight 131 kgm on admission, over- 
weight 72 per cent His mother was S ft , 7 
inches in height, weighed 180 pounds and had 
a goiter His father was 5 ft, 7 inches in 
height, and weighed 180 pounds The patient 
had a sister who was of normal weight At 
birth the patient had been injured with for- 
ceps He had been overweight since child- 
hood For the last ten years he fell asleep 
when at work, slept for one or two minutes 
then was wide awake, he fell asleep when 
standing This had occurred two or three 
times daily at any time , he lost consciousness 
abruptly and only realized that he had been 
asleep when he awakened He sleeps the 
normal amount at night His appetite is 
good, “does not eat more than the average 
man” In 1929 and 1930 he had tried several 
forms of treatment including diet and drugs, 
tablets by mouth, and hypodermic injections 
of a pituitary preparation three times week- 
ly 

The patient seemed to be intelligent He 
was afraid of losing his work as laborer as 
he could not keep awake. The blood pressure 
was 126 systolic and 80 diastolic, leukocytes 
numbered 10,000, and erythrocytes, 4,480,000 
The Wassermann reaction of the blood gave 
negative results The concentration of hemo- 
globin was 90 per cent Urinalysis was nega- 
tive , the volume with unrestricted intake was 
1,150 cc Roentgenograms revealed calcifi- 
cation of the pineal body and normal sella 
turcica The average basal metabolic rate 
was — 15 per cent 

When undergoing study of the metabolism 
the patient was engaged as a laboratory 
\\orker In the first period of 109 days (from 
January 22 to May 11, 1931), the diet con- 
sisted of 2,340 calories (123 per cent of the 


basal energy expenditure as determined 
later) , protein, 73 gm (1 gm for each kilo- 
gram of standard weight) , sodium chloride, 
8 gm , and water, 1,500 c c The weight lost 
was from 128 S to 115 kgm (13 5 kgm ) , 
the average loss each day was 124 gm In a 
second period of 53 days (from May 11 to 
July 3, 1931), the diet consisted of 1,900 calo- 
ries (determined according to basal expendi- 
tures) , protein, sodium chloride and water 
in similar amounts The weight lost was 
from 114 7 to 1053 kgm (94 kgm), the 
average daily loss was 177 gm In a third 
period of 71 days (from July 12 to Septem- 
ber 21, 1931) the calories, protein, sodium 
chloride and water were the same as those 
given in the second period The loss in 
weight was from 106 to 93 6 kgm (124 
kgm ) , the average loss each day was 175 
gm The daily average nitrogen balance from 
March 19 to April 20, 1931, was +05 gm 
(nitrogen of feces not determined and nitro- 
gen intake calculated as 11 6 gm daily) 
From April 23 to May 4, 1931, the daily 
average nitrogen balance was — 085 gm 
(nitrogen of feces and food determined) 
Creatinine determinations varied daily from 
1 80 to 2 50 gm 

A maximal of 55 units of insulin was ad- 
ministered daily for 37 days (from March 
8 to April 14, 1931) with total loss of weight 
of 2 9 kgm , the average loss each day being 
78 gm A maximal of 55 units of insulin was 
administered daily for 27 days (from May 30 
to June 26, 1931), with total loss of weight 
of 4 5 kgm , the average loss each day being 
167 gm Glucose tolerance* before and after 
the administration of insulin (76 gm of glu- 
cose given m the morning) was as follow? 


♦Blood sugars by new Folm method 



BLOOD SUGAR 

BLOOD sugar 

Bl OOD SUGAR 

BLOOD SUGAR 

BLOOD SUGAR 

BLOOD SUGAR 

DATE or 

PASTING 

V 2 HOUR 

1 HOUR 

1J4 HOURS 

2 HOURS 

3 HOURS 

TEST 

GM,100CC 

CM , 100 C C 

GM , 100 C C 

GM , 100 C C 

CM , 100 C C 

GM, lOOcC 

5-28-31 

0 066 

0126 

0140 

0103 

0 085 

0054 

5-29-31 

0 077 

0141 

0144 

0109 

0 081 

0047 

6-25-31* 

0068 

0138 

0181 

0196 

0203 

0114 

6-26-31 

0 074 

0150 

0175 

0 209 

0194 

0099 

6-29-31 

0072 

0119 

0140 

0112 

0109 

0067 


’ maximal dailj dosage 55 units No insulin 
A\*a«> Ruen before the rIucosc test meal, June 25, 1931 
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From June 21 to June 23, 1931, was a 
period of extreme heat Activity continued 
and the patient gained weight from 1078 to 
1099 kgm When in bed from June 24 to 
June 28, 1931 (four days), he lost weight 
from 109 9 to 106 3 kgm (3 6 kgm ) , the 
average loss each day was 900 gm 

Case 4 A girl, aged 19 years, was ob- 
served in hospital from July S to August 8, 
1931 She was constitutionally obese, her 
height was 163 cm, and her weight 783 
kgm , overweight 40 per cent One sister 
was obese until she married when she became 
normal Her mother formerly was obese, 
and two maternal cousins were overweight 
There were no familial metabolic diseases 
other than obesity Menstruation had oc- 
curred at the age of IS years, and the flow 
was scanty and at intervals of two to three 
months She had been overweight since in- 
fancy, reduction had been attempted at the 
age of 12 years and again at 16 years She 
stated that she did not eat more than her 
associates She had had mastoiditis at the age 
of seven years, measles at 14 years, epileptic 
attacks at 14 years, one attack when IS years, 
then more frequently until treatment was 
instituted with phenobarbital, grains 3, daily 
Headaclie or polyuria had not been present 
She had received treatment with th>roid ex- 
tract at the age of 17 years, at which age 
she also had pneumoma She had never had 
encephalitis or injuries to her head 

The patient appeared to be intelligent The 
fat was distributed sj^mmetncally The blood 
pressure w’as 106 systolic and 70 diastolic, 
erythrocj tes numbered 4,600,000 and leu- 
kocytes, 9,000 The Wassermann reaction of 
the blood and the Kahn test were ncgatiie 
The concentration of hemoglobin was 87 per 
cent Urinalysis gave negative results The 
glucose tolerance test (56 gm of glucose) re- 
vealed the following fasting blood sugar, 
0 054 , after half an hour, 0 106 , after one 
hour, 0116 after two hours, 0 071, and 
after three hours, 0 070 gm Tests of urine 
were negatne for sugar Roentgenograms 
reienled that the sella turcica was nornnl 
The aierage basal metabolic rate was — 16 
per cent 

Studies of the metabolism cNtcnded from 
Jtih 20 to August 12, 1931 (twenti -three 


days) The diet consisted of 1,350 calorics, 
protein, 74 gm (1 3 gm for each kilogram 
of standard weight) , sodium chlonde, 8 
gm , and water, 1,500 cc The weight lost 
was from 75 7 to 74 2 kgm (15 kgm ) , the 
average loss each day was 65 gm 

Case 5 A woman, aged 31 years, was ob- 
served from June 8 to July 11, 1931 She was 
constitutionally obese and was gaming 
weight, her height was 167 5 cm, and her 
w’eight 121 2 kg , overweight 92 per cent 
Her parents and seien brothers and sisters 
w'ere all of normal w’cight , one sister 
weighed 200 pounds There were no familial 
metabolic diseases other than obesiti Men- 
struation began at the age of 13 jears, and 
flow was ahvajs scantj She was “stout" as 
a child, weighed 180 pounds at the age of 19 
jears, and 240 pounds at the age of 25 }cars 
in her flrst pregnancj She had had rheuma- 
tism at the age of 27 jears, and a relapse 
witli mental disturbance (chorea ’) for one 
year afterward with loss of weight of 100 
pounds She regained her weight of 260 
pounds w'hen in her second pregnanci, and 
weighed 268 pounds at the age of 30 >ears 
The patient had had “acute articular rheuma- 
tism” in 1927, which confined her to bed for 
three months This was followed b> mental 
disturbances for one jear There was no 
intolerance to heat, no pohuria, or nocturn 
Her appetite is evccssiic, she likes sweets, 
fats and pastries She has ncicr tried to 
restrict the intake of food 

The patient appeared to be of mediocre in- 
telligence A Cl Stic adenoma of the tlnroid 
gland, 5 cm in diameter, and laricoce icin« 
of the legs were present The distribution of 
fat was uniform The blood pressure wn< 
124 sjstolic and 80 dnstohe The \Vn«<cr- 
niann reaction of the blood and Kahn te't« 
gaie negatiic result* The conccntrition of 
hemoglobin was SO per cent Icukocitc* num- 
bered 7,200 and the cr\ throes Ics 4,740000 
The aicrngc basal metabolic rate wa* -'-I* 
per cent 

Studi of the metabolism cvtc^dcd f-on 
June S to June 16, 1911, witn the pa'irnt v-p 
and about She was permitted to *rlcct h'^r 
food for flic das*, and the avc-aer ds"i 
consumption was 1 7,?0 caV-r* *^1 r I'"** 
weight irom IPS to 115** ht i f44 Kan j 
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She was readmitted to hospital from June 
28 to July 11, 1931 Diet contained 4,000 
calories (determined on the basal expenditure 
+100 per cent), and protein, 60 gm She 
gained in weight from 117 to 118 4 kgm 
Case 6 A woman, aged 32 years, with 
anorexia nervosa, was observed from October 
13, 1930, to June 18, 1931 Her height was 
165 S cm , and her weight 39 2 kgm , under- 
weight 37 per cent There were no familial 
metabolic or mental diseases Menstruation 
began at the age of 13 years, and had been 
regular until two years ago, then irregular 
and scanty from October 1, 1930, to April 1, 
1931, following which it had been regular 
The patient had been married for nine years 
and had one healthy child There had been 
no other pregnancies The loss of weight 
occurred m the preceding three years The 
weight had been 67 kgm Her appetite 
was good, but she restricted the intake of 
food because of distress after eating, this 
led to a diagnosis elsewhere of mucous 
colitis Constipation was marked, and had 
been treated unsuccessfully elsewhere by 
diet, irrigations of the colon and desiccated 
thyroid extract 

The patient appeared to be acutely ill and 
cachectic The blood pressure was 100 sys- 
tolic and 60 diastolic, leukocytes numbered 
5,100 and erythrocytes 4,140,000 The con- 
centration of hemoglobin was 82 per cent 
Urinalysis gave negative results The Wasser- 
mann reaction of the blood was negative 
Roentgenograms of the thorax, gallbladder, 
stomach and colon were negative Roentgen- 
ologic examination of the colon and ileocecal 
region ga\c no evidence of stasis The basal 
metabolic rates in December, 1930, were — ^23 
and — 72 per cent May 1, 1931, the basal 
metabolic rate was — 14 per cent 
Stud> of the metabolism extended over a 
period of 89 dajs (from Februarj 22 to Maj 
22, 1931) with the patient ambulatorj The 
diet contained 400 gm fruits and vegetables, 
66 gm protein, 225 gm fat, calorics 3,290 
The weight gamed was from 392 to 576 
kgm (184 kgm ) an a\ crage dailj gam of 
207 gm Two hundred se\cn grams of bod\ 
fit represent 1,674 calorics The total 
intake of calorics. 3,290, minus 1.674 gnes 
1616 calonc> for total expenditure, 1,616 


minus 1,110 (basal expenditure) equals 506 
calories for work, or 46 per cent of the basal 
expenditure 

Case 7 A woman, aged 23 years, was ob- 
served from April 16 to May 4, 1931 She 
was constitutionally obese, her height was 
154 cm and her weight 80 kgm , overw'eight 
51 per cent There was no familial history of 
obesity or other disease of metabolism Men- 
struation had begun at the age of 13 years, 
and was regular until two years before ob- 
servation, then the intervals lengthened, and 
the flow decreased to a scanty discharge for 
one day only Her weight had been normal 
at the age of 20 years, and gain began w'hen 
she was convalescing from a fractured leg, 
and progressed intermittently , the most rapid 
gam was made shortly before observation 
The patient had occasional frontal headache, 
and was easily fatigued and nervous 

The patient appeared to be intelligent The 
distribution of fat was uniform The blood 
pressure was 102 systolic and 72 diastolic, 
leukocytes numbered 6,600, and erythrocytes, 
4,560,000 The concentration of hemoglobin 
was 89 per cent The Wassermann reaction 
of the blood and the Kahn test were negative 
Roentgenograms of the sella turcica did not 
reveal any abnormalities The average basal 
metabolic rate was — 14 per cent 

Summary and Conclusions 

1 The heat production following 
light and heavy exercise of obese sub- 
jects studied by us does not tend to 
drop below the basal level at any time 
during the two hours after exeicise 

2 Three obese subjects, chosen 
for their “endogenous” characteristics 
were held under strict supervision m 
the metabolism division of the hos- 
pital for a period of 162 dajs Their 
diets were arranged to provide a total 
of calorics which w'ould closeh ap- 
proximate their basal metabolism for 
24 hours, with particular attention 
l>aid to satiety values and adequacy of 
vitamines, miiierals and protein Re- 
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duction in each instance proceeded at 
a rate which was anticipated from 
conventional calculation of the total 
metabolism involved 

3 The rate of weight loss was 
seldom regular Periods of several 
days frequently intervened when the 
weight remained stationary or even 
increased One such period was 28 
days That these are to be accounted 
for by water retention is indicated by 
the influence of enforced rest in bed 
An accelerated rate of loss invariably 
accompanied periods of rest in bed and 
corresponding retardation of weight 
loss was seen in periods of increased 
activity The paradox is explained b}' 
relative circulatory insufficiency 

4 Insulin in doses of 20 units be- 
fore each meal failed to alter signifi- 
cantly the rate of weight loss in one 
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case and was of doubtful influence m 
another 

5 The administering of insulin for 
periods of from 12 to 30 dais vas 
followed by temporary loss of toler- 
ance for carbohydrate, so that re- 
sponses to glucose tolerance tests were 
obtained typical of diabetes mellitus 
The phenomenon is explained b\ di- 
minished irritability of the rested pan- 
creas, analogous to that obseri ed after 
periods of carbohjdrate starvation 
Recovery of normal irritabiliti is a 
matter of only two or three dais 

6 Estimates of total metabohsiii, 
based on long periods of obseriation 
of weight loss of obese indiiiduals on 
submaintenance diets, are in better 
agreement with clinical experience 
than the higher estimates of earlier 
students of metabolism 
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The Depression and Public Health 

progress of public health is influenced by many factors, social, eco- 

JL nomic, and industrial as well as medical, sanitary, and biological The 
adverse effects of unfavorable economic conditions on individual and community 
health have been demonstrated so frequently that a financial depression such 
as has been experienced by the United States would be expected to have dele- 
terious results on national vitality 

“To date the anticipated has not occurred The year 1931 was, m fact, appar- 
ently one of the most healthy m our history Not only was there no undue 
prevalence of disease and no widespread occurrence of epidemics, but death 
rates were lower The mortality from tuberculosis, a disease peculiarly involved 
in social and economic conditions, declined from 71 to 67 per 100,000 popula- 
tion, and infant mortality, one of the most sensitive indices of sanitary progress, 
continued to show a favorable trend 

“This auspicious health record during two years of depression should not, 
however, be permitted to lull us into a false sense of security The results of 
malnutrition, improper housing, inadequate clothing, insufficient recreation, un- 
healthy mental and emotional reactions, and the curtailment of necessary health 
services are not reflected immediately in the state of the nation’s health, but 
these conditions, which unquestionably exist today, cause a definite lowering 
of the vital resistance of the people and may make them a ready prey to disas- 
trous epidemics, should they occur An outbreak of influenza at the present 
time might prove devastating 

“Although the incidence of communicable and organic diseases has not }et 
appreciabl}’^ increased, there seems to be a demonstrable increment in mental 
disorders No general rise in mental cases of institutional severity has been 
reported, but mental hygienists believe and social surveys indicate real evidence 
of an increase in nervous disturbances and the milder mental diseases Paroles 
in all mental hospitals have fallen off and there have been decided increases m 
the admissions to institutions for the feeble-minded. The depression is unques- 
tionably engendering fears and anxieties that are undermining individual and 
family secuiit> and taxing the adaptive capacities of all classes of the popula- 
tion 1'hesc conditions tend to become accentuated as the depression continues^ 
'Ihe suicide rate in 1931 was considerably higher than in the previous year” 

(I'rom a statement compiled by Jami s A Tonnv for the United Educational 
Program of the National Social Work Council See Jr of Social Ilxgiciic, 1932. 
win. 118-119) 
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Further Observations’ 

By Rov D Metz, MD, Detiotf, Michigati 


W HEN Banting and Best- made 
their outstanding contribution 
to scientific mediane and 
changed the diabetic patient of today 
to a living and not a dying diabetic, 
they little dreamed that the usage of 
insulin would invade the entire realm 
of medicine It was about one year 
afterwards that Pitfield® made suc- 
cessful use of insulin m infantile 
inanition He noted that diabetic 
patients on insulin treatment often 
gained weight at a phenomenal rate 
even when the food intake was not 
excessive Then Marriott* reported 
uniformly good results m infantile 
athrepsia with the usage of insulin 
Almost coincidentally, Barbour® re- 
ported the successful administration 
of insulin subcutaneously in under- 
nourished non-diabetic children In 
1925, Falta® reported the non-diabetic 
usage of insulin in adults with uni- 
form success Since then, numerous 
publications have been presented deal- 
ing With the non-diabetic usage of 
insulin in \arious forms of malnutri- 
tion, both primary and secondarj 
While some of the authors arc ^cr^ 
conser\ati\c in their predictions, most 
of them lia\c been more or less en- 
thusiastic in regard to the possibilities 


of insulin in undernourished non- 
diabetic patients Frank and W agner' 
have published recentlj a monographic 
review of the German literature in 
reference to insulin so used Thei 
have discussed its theoretical aspects 
more thoroughly, it seems, than have 
any other authors 

While most publications ha\c been 
based upon obser\ations m the hos- 
pital where close obscr\ation uas ]>os- 
sible, there seems to be no particular 
reason why insulin could not be 
utilized safely and eflicientlj In pin m- 
cians in general practice Jacobsen,* 
for instance, feels that the administra- 
tion of small doses of insulin with 
extra food in order to prcicnt shock 
is adapted for use in prnatc practice 
without deleterious effects Ceccarelli.'' 
too, adiiscs the administration of 
insulin in emaciation and citts an 
especialK faxorable result in a patient 
with marked emaciation following 
cholecjstitis with calculus Toscano’" 
has reported excellent results v iili tiic 
use of insulin He found tint patients 
with inalmitntion and without other 
CMdcnt disorders reacted most laaor- 
abl} and that the sense of w edl-bi n.i' 
which resulted wav fre'que'.'h ol 
greater intjxirtance* than the 
in weight 

ra\omblc rtviiltv from ihr i I'f 
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insulin in the treatment of the mal- 
nutrition of children were reported 
even before its usage was considered 
seriously in adults Careddu and Giua'^ 
reported that insulin brought about a 
regular and constant increase m weight 
with the formation of good sub- 
cutaneous tissue and improvement not 
only of the general condition but also 
of the resistance of the child They 
also reported an increased intestinal 
tolerance for carbohydrates Amici^- 
has reported the beneficial effect of 
insulin in infantile athrepsia He se- 
cured a notable increase m weight m 
a short time, with rapid improvement 
of the general condition He com- 
ments particularly on its stimulative 
influence upon the appetite and upon 
general activity Roi^® summarized his 
observations by stating that insulin 
stimulated glycogenesis and glycogen- 
olysis, and brought about greater 
utilization of carbohydrate with conse- 
quent increased appetite, increased 
tissue turgor and the formation of a 
fat reserve He also concluded that 
It acted favorably on catabolism 
especially in a state of acidosis, cor- 
rected possible dysfunction of the 
pancreas favoring the absorption of 
fat by the intestinal villi and stimu- 
lated the whole endocrine system 
If these fa\orable reports are true, 
^^c must no longer limit the use of 
insulin to the treatment of diabetes 
alone We may look upon it as a 
biologic product unrestricted in its 
action to one system or organ in the 
bodv Its influence apparently extends 
o\er the entire organism to a degree 
\\hicli \\c do not sufficienth under- 
stand or appreciate \Yhilc it *!ccms to 
have been beneficial in the ca'ie of 


many patients with malnutrition treat- 
ed m the hospital, its usage in ambu- 
latory patients has been inaugurated 
with fear and hesitancy This may be 
due to the fact that there is a certain 
amount of novelty and mysticism as- 
sociated with its usage in non-diabetic 
patients 

It appears that the pnmary indica- 
tion for the utilization of insulin is 
the presence of malnutrition from al- 
most any cause It must be remem- 
bered that best results may be ex- 
pected m patients without outward 
evidence of organic disease The first 
item to be considered is the degree of 
anorexia present This is important, 
because patients with a good appetite 
appear to react most favorably to 
small doses of insulin It seems to 
render more efficient the absorption 
and utilization of carbohydrates, per- 
haps through pancreatic stimulation 
and increased intestinal peristalsis In 
those patients with greater anorexia, 
larger doses seem to produce bettei 
results in direct proportion to the 
degree of anorexia This seems to be 
caused by gastric hyperpenstalsis, with 
Its consequent hunger contractions In 
such a condition, Short“ advises, it is 
important to have a diet rich m fats, 
for oftentimes such hunger is quickly 
allayed with relatively small quantities 
of carboh 3 fdrate 

Other items to be considered are the 
amount and frequency of the doses 
There are two acceptable methods of 
treatment The first, probably the best 
adapted for ambulatory patients, is the 
injection of one dose daily before the 
noon meal This should be gi\en ap- 
proximateh 20 inimites before eating 
in order to allow sufficient time for 
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absorption with consequent lowering 
of the blood-sugar preparatory to the 
new supply of carbohydrates This 
method is more convenient and prob- 
ably minimizes the possibility of an 
accumulative action of insulin 

It is usual to begin with doses of 
5 or 10 units of insulin and to increase 
to IS or 20 units according to the 
tolerance It is not advisable to cause 
a h)'poglycemia, although this may be 
easily and quickly checked by the ad- 
ministration of carbohydrate It is 
preferable to maintain a high dosage 
and encourage the patient to ingest 
more than the usual amount of food 
In any case, the dosage should be kept 
within the individual tolerance While 
the sympathetico-suprarenal apparatus 
seems to liberate sufficient glucose 
from the liver-glycogen to take care 
of the ordinary hypoglycemic condi- 
tion, even if no carbohydrate is in- 
gested, the reaction may ha^e an un- 
fortunate psychic effect upon the 
patient 

The second method of treatment is 
to give two or more smaller doses each 
day Ten units of insulin may' be 
gn en before each of any two meals or 
before each of the thiee meals If it 
should be given 20 minutes before the 
meal, there will be little or no danger 
of hypoglj'cemia Nevertheless, carbo- 
hydrate should aluays be at hand for 
Its psychic effect if for no other rea- 
son This method causes greater in- 
coinenience to the patient and has not 
pro\ed as satisfactory as the adminis- 
tration of one larger dose each day 
Of course circumstances alter cases, 
and each patient must be treated indi- 
\ iduallv 

In either of the abo\c procedures. 


the physician should personally initiate 
the treatment in order to ascertain the 
tolerance and optimal dosage for the 
individual patient When this is ac- 
complished, he may teach the patient 
how to administer the insulin to him- 
self, particularly^ emphasizing the 
necessity' for accuracy' of dosage, tlie 
necessity for cleansing the field of 
injection, and the importance of vary- 
ing the sites of injections in order to 
avoid causing local fibrosis and 
atrophy of the subcutaneous fat 

The patient may then go about Ins 
work as usual, reporting to the pliy- 
sician at regular intervals for a check- 
up and for any' instructions or changes 
deemed advisable Although the pa- 
tient may continue his uork, the rate 
of gam in weight seems to depend 
greatly upon the energy expended at 
his uork It seems that the clerical 
patient reacts more satisfactorily than 
the one doing hard manual labor No 
deleterious effects hai e been noted 
even when the theiapy was continued 
oier a long period of time The length 
of the course depends upon the indi- 
A'ldual reaction to its usage and the 
speed with which the exogenous 
insulin causes an increased endogenous 
production of insulin to bring about 
a satisfacton m eight or a progrc'>- 
snelj' increasing '\\ eight Inmevcr 
small this ma\ be 

There are three {xissible coinjdira- 
tions uhich must be ever pn,«-<.nt m 
the mind of the ph\sician who id- 
nninstcrs insulin The pis«:ibility of 
inducing Inpoghcenna is of prim'»r\ 
iinpoitancc This js fir'-t ni.Tnifesu.d 
by a «cn«i of wc.akiiC'S ,nnd < xtrunc. 
fatigue It UMinlly occur'' ab'Ht twi) 
hours after the muction If ih' i-o 
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tient IS walking, he feels that he can- 
not progress a step further^® Rest- 
lessness begins and the hands tremble 
Perspiration follows with an intense 
sensation of hunger There is im- 
paired visual acuity, and some patients 
may even complain of diplopia There 
may be vertigo, ataxia, nausea, vom- 
iting, and epigastric distress Mental 
confusion may be shown by incoherent 
speech, irritability, or some irrational 
action The sequelae are those of stu- 
por and coma No patient should be 
permitted to progress to this stage 
There should always be available car- 
bohydrate, such as cubed sucrose or 
candy, for immediate ingestion This 
is particularly important when the 
patient leaves his usual source of car- 
bohydrate for a walk, an automobile 
ride, or for some other reason By 
the ingestion of such carbohydrate, 
any hypoglycemia can be quickly and 
efficiently counteracted 
The second complication is allergy 
In patients with allergic manifesta- 
tions, such as urticaria, hay-fever, or 
asthma, insulin should be given with 
greater caution Crystalline insulin^^ 
has been prepared and its chemical 
properties studied It seems extremely 
probable that insulin is a well defined 
protein and that its physiologic activity 
IS a property of the insulin molecule 
itself or of some special group within 
the complex molecule Grishaw^® has 
recently reported allergic manifesta- 
tions to insulin He cited a definite 
reaction in a diabetic patient Through 
exi>enmentation with insulin from 
difTcrcnt sources and by dilTcrent pro- 
ducer*:, he contludcd that the insulin 
itself was not the causatuc agent m 
the allergic manifestation but that the 


latter was due to some precipitable 
substance contained therein 

Although the foreign protein in 
insulin has been reduced to a minimum 
by our modern efficient producers, it 
still contains some, and a local or 
general reaction may follow its use 
The local manifestation is usually an 
erythematous area at the site of the 
injection This may progress to a 
wheal or even to a general urticarial 
eruption with edema of the face, in- 
tense itching, and gastro-intestinal 
distress It usually appears about ten 
minutes after the injection and is 
relieved satisfactorily by calcium lac- 
tate orally Epinephrine may be used, 
but it IS rarely necessary In the fu- 
ture, it IS hoped that the animal source 
of the insulin will be marked on its 
container Then, should the patient 
be sensitive to beef protein, pork pio- 
tem may be well tolerated, and vice 
versa Should there be a hypersensi- 
tivity to all of the usual sources of 
insulin, desensitization must be ac- 
complished by a series of intradermal 
injections of insulin Jeanneret^® re- 
ported a patient so desensitized wnlli 
no reaction after the seventeenth in- 
jection 

The third complication to be borne 
in mind is the condition of the myo- 
cardium, particularly in angina pec- 
toris and aortic insufficiency Experi- 
ments have shown that insulin dimin- 
ishes the quantity and viscosity of the 
blood, with a decrease in the blood 
pressure The heart may enlarge to 
the left w’lth an acceleration in its rate 
Transitory diastolic murmurs maj 
e\cn appear, A routine cardiac exam- 
ination recjuircs so little time that it 
‘.houUl be done in all cases Myo- 
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cardial contraindications will be found 
very infrequently If a hypoglycemia 
IS prevented, there is little need of 
fear in reference to the myocardium 

While the beneficial effects of in- 
sulin in malnutrition seem to be con- 
ceded and proved, we must still resort 
to theory, conjecture, and speculation 
in order to explain how its effects are 
produced Falta-® believed that insulin 
checks the elimination of sugar m the 
liver and promotes its absorption by 
muscles and other tissues Depisch 
and HasenohrP^ advanced the counter- 
regulation theory against insulin In 
this, the counterregulation promotes 
the elimination of glucose in the liver 
and checks its absorption in the tissues 
They theorized that the assiinilatory 
insulin system with its nervous regu- 
lation stands in the center of carbo- 
hydrate metabolism and therefore pro- 
motes the absorption of glucose in the 
liver and in the tissues Against this, 
there is the action of the sjmipathetic 
nervous system and the secretion of 
the suprarenals, the posterior lobe of 
the hypophysis, and the thyroid gland 
in the liver, and the action of the 
secretions of the suprarenals and thy- 
roid in the tissues Their idea was 
not at all unlike the conception of 
Cannon-" in which he explained the 
antagonistic action of insulin and 
epinephrine 

Columba“® has recently made an 
interesting observation He obtained 
an insulin-like extract from obese and 
undernourished patients Experimen- 
tally, he noted that this extract ^^as 
less potent in the obese, and he felt 
that the decreased potency should be 
regarded as an expression of a latent 
state of functional insufficiencj of the 


pancreas, or diabetes inellitus His 
observation thus strengthens the con- 
ception advanced by Fonseca-* that 
there is a more or less direct relation- 
ship between obesit) and diabetes 
Instead of looking upon malnutri- 
tion as a state of hypoinsulinism. it 
may be considered a state of hyper- 
suprarenahsm Such a condition 
would have a tendency to free the 
glycogen from the Iner and muscles 
into the blood stream, where it could 
and would be readily oxidized Under 
such circumstances, the exogenous 
insulin in insulin therapy would not 
only help to counteract the suppl) of 
epinephrine present but it would also 
stimulate the islands of Langerhans 
to greater activity so that a more 
normal and delicate balance w'ould 
result betw'een these antagonists with 
an approach to normal of the entire 
body economy While an imbalance is 
probably present, it has not been de- 
termined w hether it is due to the endo- 
crine glands alone, to the autonomic 
nervous system alone, to a combina- 
tion of both of these factors, or to 
some other cause Hj man and Kcsscl** 
ha\c taken a rather pessimistic atti- 
tude when they considered autonomic 
imbalance congenital and specific 
thcrapj not clinicalh a\ail.ible bccau‘-c 
we arc ignorant of the chemical and 
hormonal factors which control the 
autonomic ncrxous sj stern noimalh 
and stimulate it in emergency 

Although our knowledge of the re- 
lationship of the \.anons tmioci’..< 
glands to carbohydrate UHtabobsin 
ma\ be insufnciciit and attempt*' to 
oaluatc disturbances in tlu"C ni'cl.- 
anisnis may be cbnicalh *-f'aKw5,a* 
difficult there i" at pn ■'cn: adcoi atr 
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reason to assume that all carbohydrate 
enters the blood stream as glucose 
Here a variable portion is oxidized 
directly or indirectly into carbon di- 
oxide and water, while the remaining 
portion IS stored in the liver and mus- 
culature as glycogen Liver-glycogen 
may be reconverted into glucose and 
liberated into the blood stream as such 
through the action of epinephrine ac- 
cording to the demands of the or- 
ganism In the musculature, epine- 
phrine causes the trembling or the 
contraction of muscles or groups of 
muscles, with the formation of lactic 
acid from muscle-glycogen This acid-" 
enters the blood stream and is recon- 
verted into glycogen by the liver, from 
which it may be liberated as glucose 
It would appear, therefore, that the 
tremors and convulsions of a hypo- 
glycemia are protective mechanisms 
for tlie organism The muscles may 
thus be looked upon as a reserve sup- 
ply for glucose when too great a de- 
mand IS being made upon the liver 
It may be concluded that insulin 
may be used advantageously in the 
non-diabetic patient It extends its 
influence over the entire organism to 
a degree which we do not sufficiently 
understand or appreciate It is prob- 
able that the gam in weight and the 
improved general well-being is due to 
more efficient absorption and utiliza- 
tion of carboln drates, but we do not 
know how these are accomplished 
W'hilc the optimal results are obtained 
in the hospital, the treatment appears 
adaptable for emplojmcnt m pn\ate 
practice m ambulator} patients wnth 
a\erage intelligence In the ambulator} 
jjaticnt, the gcncml effect of the treat- 
tiKni i>H 'similar to that uj>on the patient 


treated in the hospital with reference 
to the increase in weight and the im- 
proved general well-being, but it is 
apparently less rapid and less satisfac- 
tory A few case reports will illus- 
trate the beneficial effect of insulin 
upon certain ambulatory patients 

Case Reports 

Case I A mechanic, aged 39 years, en- 
tered the Marine Hospital because of cough, 
weakness, and loss of weight He appeared 
ill and was definitely undernourished and 
anemic A diagnosis of pulmonary tubercu- 
losis could not be confirmed He was con- 
stantly having small superficial ulcers on the 
buccal mucous membrane His condition 
was more or less stationary when insulin- 
treatment was inaugurated before the noon 
meal The anemia began to improve, the 
ulcers healed, and the cough became less 
marked He became stronger with an aver- 
age gam in weight of over 3 pounds a week 



Case II A Canadian automobile mechanic, 
aged 37 >cars, entered the Marine Hospital 
bceause of abdominal discomfort and distress 
particular^ after a bulky meal Ht had had 
sc\cral surgical operations in the past eight 
>cars without marked relief Phjsical exami- 
nation revealed an unstable nervous system, 
malnutrition, and several jmstopcrativc ab- 



Insulin m Malnutntion 


749 


dominal scars He was much discouraged 
when insulin treatment was started His 
general condition began to improve immed- 
iately Even with unusually bulkj' meals, his 
abdomen became progressively more com- 
fortable He became stronger and his phil- 
osophj of life approached normal He was at 
first given 20 units before the noon meal Be- 
cause of several mild reactions, the dosage 
was decreased to IS units He was transfered 
to another hospital before the treatment was 
completed “feeling the best that he had felt 
in 12 years” His average gam was 2% 
pounds a week 



Cow III A hotel manager, aged 52 jcars, 
entered the Marine Hospital because of 
weakness His illness began one month be- 
fore with an attack of influenza from whicli 
he did not seem to recoier He tired easilj, 
had no appetite, and had lost 12 pounds in 
weight Phjsical examination repealed ane- 
mia and malnutrition Pulmonarj tuberculo- 
sis was suspected but not found The first 
month of obscnation reiealed little or no 
change m his general condition with an in- 
crease III weight of one pound Treatment 
with insulin was begun His weight began to 
increase The red blood cells soon increased 
almost a million, w itli a proportional increi'c 
III the hemoglobin He became stronger with 


greater endurance and was particular!) grate- 
ful for his impro\ement His average gain 
was oier two pounds a week 



Case IV A salesman, aged 38 \ears, en- 
tered the Marine Hospital with a h\pcr- 
trophic arthritis of 12 j cars duration It pir- 
ticularl) imohcd both knees and the spine 
He was treated with analgesics and \arious 
physiotherapeutic procedures Because of un- 
derweight and flabb\ musculature, insulin 
treatment was begun. His strength increased 
and his muscles became larger and firmer 
While the insulin had no direct effect upon 
his arthritis, the patients gcncr.'il stn't of 
well-being was the best that he Ind c\per- 
icnccd since its onset Three months after 
the frcatincnt was discontinued, he was hold- 
ing the increased weight His aitragc g~iin 
was almost two pounds a week 
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Carotinema Associated with the Ingestion 

of Pumpkin 

Report of a Case 

By A C Curtis, M D , F A C P . and E E Klcinschaiidt, M D . 

Ann Atbor, Michigan 


T he association of a yellow dis- 
coloration of certain areas of 
the skin with cases of diabetes 
melhtus was first brought to the atten- 
tion of the scientific world by von 
Noorden in 1904 To this condition he 
ga^ e the name xanthosis diabetica 
Since then it has been variously des- 
ignated as pseudoicterus, ^ hyperlipo- 
chromemia,^ xanthemia,® and caroti- 
nemia * This last term has been 
adopted by the majority of workers 
since Hess and Myers described the 
entity as a new clinical picture Their 
work, and that of other l^^ estigators 
notably Palmer,® has shown this con- 
dition to be associated with the in- 
gestion of foods rich in carotin,* a 
yellow plant pigment The especial 
retention of this pigment in the blood 
serum, epidermis, and sweat glands of 
certain diabetic and non-diabetic pa- 
tients has attracted wide attention in 
the last decade 

The association of carotinemia AMth 
tlie ingestion of specific carotin bear- 
ing foods has been shoiMi by Palmer, 

From the Department of Internal Med- 
icine, Medical School, Uni\crsit\ of Mich- 
ipan Rcccned for publication, ^^a^ch 26, 
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‘Carotin = carotene 


Hess and Myers Stannus,^ Hashimo- 
to,® Boeck and Yater,® Inlot\ ' and oth- 
ers In the German literature Gragger* 
has reported a single case of caroti- 
nemia associated with the eating of 
pumpkin A search of the American 
literature, hoavever, fails to reacal a 
single case report Since the follow ing 
case represents a carotinemia follow- 
ing the ingestion of large known 
amounts of pumpkin o\cr a known 
period of time and its rapid disappear- 
ance on a carotin low diet, we thought 
It w'orthj of reporting 

Report of Cack 

Mr D T , aged 23, a sUidi.iit. was seen in 
the medical outpatient department as i re- 
turn diabetic and tuberculous pniicnt on 
April 22, 1931 The patient felt perfeeth wri’ 
but was somewhat apprcheiisuc aliout a m 1- 
lowish pigmentation of his skin which liid 
dcaclopcd within the last two months This 
was the patient’s tiiird admission to the hos- 
pital 

The SMnptoms of diabclK mcIliMi- wire 
first noted in No\ ember, 192/ Diauio'is oi 
this condition wns made in Fepten her I'C^ 
A modified diet without in«iilin wa< inerre 
tnal and he came to the Uni\crsit\ llosjm ii 
October 31, l‘>29 for trtatp.tn! 

The diacnosis of dial»c;e< nrlh* < w”' 
confirmetl nxaminatioi oi hi< chest anl ? o 
\-ra\ films showetl a mi n-i’a* h-iattr d t h -- 
culosis He was corfined 1 1 t’ e Tt 
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Unit where he was also stabilized on a diet of 
55 grains of proteins, 220 grains of fats, and 
65 grains of carbohydrates with 45 units of 
insulin The insulin was slowly decreased, 
after four months on the diet, until it could 
be dispensed with entirely The carbohydrate 
of the diet was then slowly increased but as 
he gained an excess of weight it was neces- 
sary to reduce his calories On May 15, 1930, 
he was discharged on a diet of 55 grams of 
proteins, 166 grams of fats, and 130 grams 
of carbohydrates 

He returned on September 15, 1930 His 
weight had been maintained at 160 pounds 
during this entire period X-ray examination 
of the chest showed definite improvement He 
had remained aglycosuric during this entire 
period so no change was made in his diet 
He was advised not to return to active work 
but to gradually increase his activity at home 
From September 14, 1930, until April 22, 
1931, a period of seven months, he had sub- 
stituted baked pumpkin to the extent of 600 
grams daily for his five per cent vegetables 
It IS of interest to know that he had partaken 
also of two eggs daily during this same time 
His appetite for these foods remained un- 
diminishcd at the time of his last admission 
on April 22, 1931 

EratmuahoM A generalized yellow tint of 
the skin and mucous membranes was found 
which was more accentuated in certain areas 
This pigmentation was light picric acid yel- 
low' in some areas and extreme orange in 
others This latter condition w’as present 
most noticcabl} in the palms of the hands 
The lighter jellow' pigmentation was seen on 
the forehead, soles of his feet, soft palate, 
nasolabial folds, inferior surface of the 
tongue, conjunctnae, dorsal surface of the 
hands, and lasth, patchy areas in the mid- 
abdomcn and midlumbar regions This pig- 
mentation was c\cr> where diffuse and ap- 
peared more reddish jellow than in icterus 
There was no tinting of tlic sekrre No asso- 
ciated discomfort was present Two small 
pca-sirtd hmph glands were palpated on 
cither side of the neck in the region of the 
postccreical chain The chest and heart cx- 
amir.ation was negatne Bloo<l pressure was 
12-1/76 The examination otherwise was cs- 
sentialU mgatixe 


Laboratory Observations The blood count 
and differential smear were normal The 
blood Kahn test was negative Blood sugar 
was 104 mgm per 100 cc of blood Blood 
bilirubin was 3 2 mgm per 1000 c c of blood 
The blood serum appeared a cloud} ocher 
color The urine showed nothing abnormal 
An x-ray film of the chest showed no change 
from that taken on September 14, 1930 The 
test for carotin was positive U sing the meth- 
od of Van den Bergh, Muller and Broek- 
ineyer,8 the amount of carotin present w'as 
found to be equivalent to the color produced 
by 132 mgm of potassium dichromate in 100 
cc of water According to White’s recent 
article on the estimation of carotin in the 
blood,“ this would be the color equivalent to 
1 65 mgm of carotin in 100 c c of petroleum 
ether After this determination the patient 
was placed on a carotin low diet for one 
month On his return the yellow pigmenta- 
tion had entirely disappeared and his blood 
carotin had fallen to 0075 mgm of carotin 
per 100 cc of serum 

C0MM]eNT 

Carotinemia has been found in cases 
of diabetes melhtus, nephritis, and in 
adults and children whose diet con- 
tained large amounts of carotin con- 
taining foods It is not a rare condi- 
tion as may be seen by a study of al- 
most any of the recent leviews of the 
literature The case reported hci e is 
interesting because the carotinemia re- 
sulted from the ingestion of a known 
amount of carotin-nch food o\cr a 
definite and long period of time in a 
patient whose diagnosis was known 
It also represents an extreme case of 
carotinemia since White'® states that 
“our experience has show'ii that even 
the most pronounced cases of caroti- 
ncmia have values which he in the 
low'cr segment of the graph" — namely 
less than 0 750 milligrams of carotin 
j)er 100 cc of scruni Our ca'-c had 
more than twite tlirit amount I'urth- 
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ennore, it demonstrates how quickly 
the blood carotin .falls to a normal 
level after the patient had been placed 
on a carotin low diet White^® has 
shown in 18 normal individuals that 
a blood carotin mean of 0063 mgm 
per 100 cc of serum was present 
Our figures, in 17 normal people, show 
a blood carotin mean of 0 106 mgm 
per 100 cc of serum The case re- 
ported here returned approximately to 
this level in one month 

Summary 

1 A case of carotinemia associated 
with the ingestion of pumpkin is pre- 
sented 


2 The areas pigmented were the 
palms of the hands, soles of the feet, 
forehead, nasolabial folds, bps, soft 
palate, inferior surface of the tongue, 
conjunctivae, abdomen and lumbar 
regions 

3 The case is illustratne of the 
extent to which carotinemia can de- 
velop due to the ingestion of a food 
rich in carotin content over a period 
of seven months 

4 The blood carotin content at 
the height of the carotinemia was 
found to be 1 65 mgm per 100 c c of 
serum and one month later w’ltli a 
carotin low diet it was 0 075 mgm 
per 100 c c of serum 
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A Comparison of Blood Pressure in Men 

and Women 

A 

A Statistical Study of 5,540 Individuals 

By Macnider Wetherby, M D , Minneapolis, Minnesota 


A STUDY has been made of the 
routine blood pressure reading 
of all individuals admitted to 
the medical division of the out-patient 
department of the University of Min- 
nesota Hospital These records cover 
the thiee year period from December, 
1926, to December, 1929 There are 
in this senes 5,540 individuals, 3,258 
women and 2,282 men The readings 
have been classified by decades for 
systolic and diastolic pressures, and a 
comparative study has been made of 
blood pressures in men and women 

Life Insurance Statistics 

There have been a number of statis- 
tical studies of blood pressure The 
larger groups have been in accepted 
life insurance risks such as those of 
Goepp,^ jMacKenzie,' Fisher,® Hunter,^ 
and S 3 ’monds ® For the most part this 
material consists of men under 50 
years of age 

The two largest senes of cases are 
those of Hunter"* and of Sjmonds,® 
and these show* Acr\ much the same 

I’rt) n til*. Department of Medicine and tlie 
UnucriiU Ho'.pital, Unt\crsU\ of Minnt- 
*ott, MinnoiKdii, Mmntsola 

Kreched tor pnhlicnlion Dtcfmhcr 22, 
101 { 


averages of systolic pressures for the 
corresponding age groups Hunter’s 
series represents about a quarter of a 
million individuals, and Symonds has 
a group of 150,419 men and 11,937 
women Symonds noted that under 40 
years of age, the systolic pressure of 
women is one or two mm Hg less than 
that of men, and that after 49 years 
of age it equals or exceeds that of men 
by one or tw^o mm Hg Adams® cited 
figures of G W Exton, director of 
laboratories and longevity service of 
the Prudential Life Insurance Com- 
pany He has submitted a record of 
5,727 blood pressure readings from 
accepted and rejected risks in men and 
women Unfortunately, aveiage pres- 
sures for sex and age group arc not 
given but the percentage of systolic 
pressures exceeding 150 mm Hg and 
of diastolic pressures exceeding 100 
mm Hg are given. This show’s a 
marked relative increased incidence in 
the occurrence of systolic and diastolic 
pressures at higher levels in women 
o\cr Ihirt} jears of age 

Life insurance tables are of great 
practical value to their respective com- 
panies. These arc largely made up 
acccjitcd risks, and represent much the 
same figures as our clinical tables of 
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averages, if we eliminate nearly all 
readings of ISO mm Hg and over 
Even in those tables including rejected 
nsks, it must be remembered that pre- 
sumably healthy individuals apply for 
life insurance The financial factor 
also brings some errors into insurance 
figures 

Br,ooD Pressure in Children 

Blood pressure studies in children 
up to 17 years of age have been made 
by Judson and Nicholson," and Faber 
and James ® They have found the 
average blood pressure by age groups 
to be about the same for boys and 
girls 

Blood Pressure in College 
Students 

There have been rather extensive 
studies of young college students as in 
Alvarez’ ®* senes of University of 
California freshmen and in the series 
of Diehl and Sutherland^^ at the Uni- 
versity of Minnesota From both 
sources it seems evident that the av- 
erage systolic pressure in men from 
17 to 30 years of age is higher than 
for women of similar age Alvarez 
recorded as high as 22 per cent of 
the young men with a systolic pressure 
exceeding 140 mm Hg and only 2 
per cent of the joting women exceed- 
ing that pressure These were single 
readings, and with the men were taken 
after a shower bath Diehl and Suth- 
erland^^ found 16 per cent of the men 
examined m 1922 to ha^e a systolic 
pressure exceeding 140 mm ; but on 
taking precautions to eliminate ncr- 
\ousness and cxatcment they found 9 
per cent over 140 mm m their 1923 
and 1924 groups On reexamination 


Men and Women 

they found only 1 6 per cent of the 
total group with a persistent pressure 
of 140 mm Hg or more The sig- 
nificance of a transient elevation of 
blood pressure in young men lias not 
been determined DiehP® has since 
studied systolic blood pressure in 976 
young women m whom he has found 
a mean pressure of 116 70 mm Hg as 
compared with a mean of 122 7 in the 
young men In the young women 7 per 
cent exceeded 140 mm Hg as com- 
pared with 9 per cent of the j'oung 
men 

Blood Pressure in Men and 
Women 

A comprehensive studj' of blood 
pressure has been made by Sailer” m 
a group of over 4,000 indniduals ex- 
amined at the Umversitats Klmik at 
ICiel In his group there arc 2,468 men 
and 1,743 women, ranging in age from 
3 to 89 years He has shon n that the 
average systolic pressure tends to be 
slightly higher in men than ■women 
under 36 jears of age In all age 
groups beyond 36 >ears there is a 
marked increase in the systolic pres- 
sure of women an compared with men 
As an example it is noted that in (he 
men from 51 to 56 \cars of age the 
a%eragc systolic pressure is between 
126 and 127 mm Hg. wliilc for the 
women of the same age group the 
axcrage sjstolic pressure is 148 mm 
Hg Similarlj there is noted a greater 
range of \ariabiht) in the pressures of 
the women as compared with those of 
the men m similar age groujis o\er 30 
\cars of age He Ins aNo shown a 
tcndenc\ for the .'i\crngc diastuhc blood 
pressure of women to cxcee<l tint of 
the men In the groui>s o\cr ^0 cal'- 
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of age diastolic pressure is about 10 
mm higher in the women than in the 
men of similar age groups 

Gelman^^ has presented a stud}' of 
blood pressure in 3,761 individuals 
This group was largely composed of 
presumably normal working people, 
2,641 men and 1,120 women In his 
series he found more men than women 
with systolic pressures exceeding 141 
mm , however, there were very few 
individuals over 50 years of age in his 
series There were only 35 women 
over that age Under 30 years he 
found many more men than women 
with pressure exceeding 141 mm In 
his group from 30 to 39 years of age, 
he found 11 per cent of the women and 
6 per cent of the men with systolic 
pressures exceeding that figure In his 
group from 40 to 49 years he found 
19 per cent of the women and 15 per 
cent of the men with systolic pressures 
exceeding 141 mm Gelman^^ classified 
blood pressure in relation to age and 
occupation and showed strikingly in- 
creased incidence in the percentage of 
hard laborers showing systolic pres- 
sures exceeding 141 mm , and this was 
particularly true of the foundry work- 
ers 

Alvarez® has recorded systolic blood 
pressure readings in 1,000 office pa- 
tients showing pressures in the men 
higher than ^^omen under 40 years of 
age, and dcfiniteh higher in the 
\\omcn after 40 }cars of age 

Gager*" has recorded pressures in 

2.000 consccuiue individuals seen at 
the Cornell Clinic These consisted of 

1.000 men and 1,000 ^\olncn In indi- 
Mdiuals under 30 jear** of age he found 
more tntn than uoincn with systolic 
]i'rc-.<«urt< of 140 nim or greater. In 


the group from 30 to 39 he found the 
incidence much the same In the 
groups from 40 to 59 years of age he 
found a markedly increased incidence 
of women over men with pressures of 
150 mm and greater In the groups 
of sixty years and over he found 
about the same incidence, however, 
the number of individuals in the latter 
groups was not sufficient to allow for 
error In considering diastolic blood 
pressure Gager found that the sex-age 
distribution of individuals exceeding 

90 mm was relatively much the same 
as for systolic pressure 

Riseman and Weiss*® recorded the 
incidence with which the diagnosis of 
hypertension was made in the wards 
and the medical out-patient depart- 
ment of the Boston City Hospital 
The blood pressure readings were 
found to be 160 mm Hg or over in 

91 6 per cent of the out-patient group 
on whom the diagnosis was made In 
the group of ward patients 95 3 per 
cent had a systolic pressure of 160 
mm or greater It is of interest that 
in a group of 28,906 out-patients a 
diagnosis of hypertension ^\as made 
in 1,620 instances and that on a basis 
of corrected sex incidence 29 5 per 
cent of the patients weie men and 
70 5 per cent of the patients were 
women This relative incidence was 
about the same in a group of hospital 
patients 

Blood PaLssuar, ix OLDi.a 
Individuals 

Wildt** has rc[X)rtcd the blood pres- 
sure readings of 248 chronic hospital 
patients ranging from 60 to 89 \ears 
of age There was a definite trend for 
till average svstohe and diastolic pres- 
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sures of the women to be greater than 
those of the men under 80 years of 
age From 80 to 89 years, it was 
about the same m the small group of 
14 individuals He also showed a 
tendency for the average blood pres- 
sure to increase with advancing age 
pnor to 90 years Four individuals 
over 90 years of age showed a marked 
drop in the average systolic and dias- 
tohc pressures 

Bowes'® has recorded pressures in 
a group of ISO individuals from 65 
to 95 years of age He, too, showed 
a definite increase in the average sys- 
tolic pressure of the women as com- 
pared with the men and as in Wildt's 
group showed a drop in the pressure 
of seven individuals over 90 years of 
age 

Richter'® in a study of blood pres- 
sure of 165 individuals from 60 to 89 
years of age found 83 with a systolic 
pressure of ISO mm Hg or over 

Davis®® has reported blood pressuie 
in SO white males over 75 years of 
age at the Johns Hopkins Hospital 
and has cited records of 102 white 
men over 75 years from the Royal 
Hospital, Chelsea The systolic aver- 
ages are about the same Fifty per 
cent of the Hopkins group have a 
pressure exceeding 150 min , with a 
mean systolic pressure of 158 3 ± 3 2 
mm 

liNiv^CRsm or Minnesota Out- 
Patient Records 

The patients admitted to the out- 
patient department areolargelv from 
the lower and lower middle classes 
All individuals arc interviewed as to 
financial eligibilitj' before admission 


The charges are nominal and m some 
cases no charge whatever is made 
The patients are from both the city 
and country and are largelv laborers, 
farmers, housewives, and working 
women Many had no medical com- 
plaint but w'ere examined as a routine 
procedure These patients are ambu- 
lant and many have minor complaints 
or have physical examinations as a 
routine procedure preliminar> to ton- 
sillectom}' or hospital emplovment A 
v'ery small percentage come in because 
of s 3 ’-mptoms suggesting hv-pcrtension 
All patients admitted to the medical 
clinic were included and routine blood 
pressures taken as a part of each pa- 
tient’s study The onlj cases evcluded 
from the list were the clearciit cases 
of glomerulonephritis and aortic in- 
sufficiency It has been interesting to 
notice the mfrequenc} with which a 
diagnosis of true nephritis has been 
made Consideration has not been 
given to obesity, although it is well 
recognized that the overweight indi- 
viduals tend to have a higher pressure 

Technic Emploved 

The blood pressure in all instancts 
was taken with merenrv manometers 
and bv the ansciiltalorv method T he 
diastolic pressure has been consnlertd 
as the fourth phase Most of the rvail- 
mgs were taken in the sitting i>o«ition 
Patients had been sitting from thirtv 
minutes to two hours prior to the ex- 
amination and the blood iirc'-surc vas 
taken after the hist«)r\ and in ir tin 
end of the examination In this \env 
the factor of plivsioal exertion was 
eliminated and the element of i xcitf • 
inent reduced to a inininniin 
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Statisticai, Analysis 

An analysis has been made of the 
blood pressures of 5,540 individuals, 
2,282 men and 3,258 women These 
have been considered m two groups, 
the total group and a group consisting 
of systolic pressures of 150 mm and 
over, and diastolic pressures of 100 
mm and over There are certain ten- 
dencies to error in any consideration 
of average blood pressure One is the 
frequency with which readings are 
made on the divisions of ten and an- 
other is that manometer scales are 
marked off at two millimeter intervals 

(a) The means are arithmetic averages 
based on S mm groupings of blood pressure, 

(b) The standard deviations of the dis- 
tribution are the root mean square deviations 
of these groups about the mean 

(c) The probable error of the mean is the 
standard deviation divided b> the square root 
of the number of cases 

(d) The probable error of the standard 
deviation is the standard deviation of the dis- 
tribution divided by the square root of twice 
the number of cases 

(e) The coefficient of variation represents 
the standard deviation of the distribution ex- 
pressed m percentage of the mean 

(f) The probable error of a difference is 
the square root of the sum of the squares of 
the probable errors of the constants between 
which the difference is taken 

(g) A difference is regarded as significant 
if its ratio to Its probable error is three or 
more 

(h) A measure of difference is given bv 
Ptar<oii's x" test (Pearson, Karl, on the test 
of Goodness of Fit, Biomctnca, 1922-23, xiv, 
IFrt) 

(i) P gives the probabilit} that a given X” 
would occur in a normal variation of one 
sample 

Figures 1 nncl 2 show for the men 
niul for the women separatelv the 
frequency distribution ot systolic blood 


pressure m percentage of their respec- 
tive age groups The charts have been 
constructed by grouping the readings 
111 intervals of 5 mm Hg The charts 
further show a practically s)rametrical 
distribution of the readings within the 
three lowest age groups, as contrasted 
with a skewness of the material m the 
fourth and fifth groups and with a 
more diffuse spread of readings avithin 
the sixth and seventh groups 
Table I shows the mean values, 
standard deviations and coefficients of 
variability of the systolic pressure for 
the entire material, arranged according 
to sex and according to age, the latter 
expressed in decades (except for the 
group 15 to 19) Both for men 
and for women there is a steady rise 
of the mean pressure from one age 
group to the other From the ages of 
IS to 39 the rise is slight In the fifth 
decade (40 to 49) there is for the 
women a sudden rise of 14 mm , being 
just twice the rise in the preceding 
decade. This rise brings the women 
12 mm above the men, a difference 
wdiich IS not only maintained but 
slightly increased during the following 
decades A sudden rise corresponding 
to the one just described occurs, to be 
sure, among the men; but one decade 
later than in the women During this 
decade, the sixth, the mean pressure 
for the w’omen has again risen. Thus, 
as was just stated, the mean pressure 
of the men never catches up with that 
of the w’omen 

This, in a way, is the main finding 
brought out in the present stud}, and 
the following discussion serves further 
to elucidate this point Attention is 
called to the fact that as this sudden 
break m the blood pressure cun'C 
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takes place, in the fifth decade for the 
women and m the sixth for the men, 
It IS not only the mathematical mean 
that changes, but also the standard 
deviation and particularly the coeffi- 
cient of variabilit)^, the latter becoming 
twice what it was m the first age 
groups The coeffiaents of variability 


whether this difference is significant 
or not Such testing is also nccessarj 
for the larger differences alread} dis- 
cussed Applying the commonly ac- 
cepted requirement that the ratio be- 
tween the difference of the means and 
the probable error of the difference 
shall not be less than 3. it becomes 



both for men and for women already 
show a definite rise in the decade pre- 
ceding that characterized bj the sud- 
den rise in mean systolic pressure 
It also is shown in table I that in tlie 
age group 30 to 39 the mean pres'suie 
for the women is alrcadt sliqhth 


higher than the cone^ivHKhng fn;i.rc 
for the men, 2 SS mm to ht t \ ict 
"Without a mathematical le^t it im- 
fXissiblc to ha\t ain opmnui to 
c\idcni from talilc V fir<>t thu iiu 
larger differences preeiou'-h tii^ni'^'-' <1 
pos'^ess a high de’grce o, sjgmt.i"" tf 
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(the ratios for the age groups 40 to 
49 and 50 to 59 being 12 05 and 11 24 
respectively), and second, that even 
the small ele\ation of the mean pres- 
sure for the women between 30 to 39 
above the corresponding mean for the 
men is of mathematical significance 
(the ratio being 4 64) 

In order better to understand the 
meaning and significance of the 


changes in the mean pressure m men 
and women, a brief discussion seems 
useful before the presentation of any 
further tables As previously stated 
cause of the gradual elevation of the 
mean pressures There is first the 
possibility that the pressure rises 
slightly in the population as a whole, 
further, it might be that the elevations 
of the means are caused by a certain 


5qdtoilc blood pra55are Co/ornsri) 



Fu. 2 PcrccntaRc {rctjucncv distribution of s>stolic blood pressure bj 5 min proups for 
\\ omen 


the matcnal under analysis consists of 
a practicalK unselcctcd out-patient 
population, dented from both cii\ and 
rural districts — only instances of 
aortic msufiicicnct and definite chrome 
Klomeniloncphntis luting been clim- 
nntt.<l One might cone one of itto 
difitrtfU phenomoua n*> the |y)'.«;ibk 


number of definite h} pertcnsions 
mixed in tt ith a large group of normal 
people, possessing pressures the same 
as in the groups belott 30 for the 
ttomcn or belott 40 for the men. 
Table VI shott s that a noticeable num- 
ber of cases of moderate cletntion ot 
blood pressure start to appear 10 
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Table I 

Systolic Blood Pressure m the Total Material 


AGE GROUP NO OE MEAN ST\NDARD COEFF 

YEARS CASES PRESSURE P E DEVIATIO^ P F V,VRIATlO\ 


MEN 


15-19 

135 

115 67 ±074 

1281 ±052 

1107 

20-29 

477 

120 24 ±042 

13 63 ±030 

11 14 

30-39 

495 

122 95 ±040 

13 28 ±028 

1080 

4049 

437 

127 26 ±068 

21 05 ±048 

1654 

50-59 

365 

137 30 ± 1 02 

2906 ±072 

21 16 

60-69 

247 

146 90 ± 1 25 

29 15 ±088 

1984 

70 and over 

126 

158 10 ± 1 79 

29 86 ±127 

1889 


W OMEN 


15-19 

285 

11793 ±047 

11 81 ±033 

1001 

20-29 

731 

119 55 ±0 55 

12 94 ± 023 

1082 

30-39 

786 

125 83 ±048 

1979±034 

15 73 

40-49 

636 

139 43 ±075 

2792 ±053 

2002 

50-59 

513 

152 92 ±096 

32 04 ±06S 

2095 

60-69 

241 

163 92 ± 1 43 

32 97 ± 101 

2011 

70 and over 

66 

174 09 ±2 83 

34 06 ±200 

1956 


3 'eais earlier among the women than 
among the men (30 to 39 group foi 
women vs 40 to 49 group for men) 
This incidence of rather moderate ele- 
vation of systolic pressure increases 
rapid!} among the women but more 
slowly among the men, as seen in table 
VI Thus in regard to frequency of 
elevated systolic pressure, the women 
in the age group 40 to 49 are as badly 
off as the men 20 years later This is 
well brought out for pressures abo^e 
150 and above 160 mm Hg 
A test of significance is made for 
the relative incidence of systolic pres- 
sures in men and women exceeding 
150 mm Hg (table VII) Pearson’s 
X* test (h) gnes a measure of differ- 
ence which IS interpreted directh on 
a probability scale P (i) measures 
the chance that a gnen difference 
\\ould occur 111 a normal Aariation 
Thus in table VII P = OS corres- 
ponding to a X- = 0 1432 in the 15 
to 19 age groups for sistolic pressure, 
meaning that there are eight chances in 


ten that men and \iomcn in llie gi\cn 
sample are not differentiated with re- 
spect to incidence of s}stohc lilood 
pressure o\er 150 mm or that there 
are two chances in ten that the\ arc 
so differentiated The P’s (table VI 11 
indicate a small probabiliti of sc\ 
difference for indnidiials under 30 
years of age for s} stolic pressure For 
the age groups o\ er 30 years the prob- 
abilities arc indicate c that women haic 
a siginficantl} greater incidence of 
systolic pressure exceeding 150 mm 

Whether the elc\atcd s\ stolic pres- 
sures among women are of greater 
degree than among men is tested m 
table II which includes all mdiMduals 
with a pressure of 150 mm Ilg nr 
more If the means for the women 
arc compared with the nuaiis for imn 
age group for age group, atnl the 
differences tested as to sit^nificanci m 
the usual way. no significant diffcrci-c 
between tlie«c two sets of figure'- i-- 
found to c\i«t 

Table III show- the n.c .n c- 
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Table II 

Systolic Blood Pressure of Individuals with Pressure of ISO mm. Hg or More 



30-39 

73 

170 79 ±179 

22 75±127 

13 32 

40-49 

177 

175 20 ± 1 20 

23 83 ±085 

13 60 

50-59 

249 

17788±112 

26 22 ±0 79 

14 74 

60-69 

156 

180 33 ± 1 97 

36 62 ±139 

2031 

70 and over 

52 

185 88 ±2 72 

29 12 ± 1 92 

1567 


Table III 

Diastolic Blood Pressure in the Total Material 


AGE GROUP NO OF MEAN STANDARD COETF 

YEARS CASES PRESSURE P E DEVIATION P E VARIATION 

MEN 

Tis 73 37 ±0S9 1020± 042 1390^ 

474 77 38 ±033 1081 ±0 24 13 97 

495 79 90 ±034 11 10 ±024 13 89 

437 8162± 044 1348 ±031 1652 

365 85 20 ±0 56 15 93 ±040 18 70 

247 8783± 0 74 17 19 ±052 1957 

126 87 86±100 1667±071 1897 


WOMEN 


15-19 

285 

74 88 ±039 

9.71 ±027 

1297 

20-29 

731 

7724 ±025 

994 ±018 

1287 

30-39 

786 

80 16 ± 0 28 

11 72 ±020 

14 62 

40-49 

636 

8563±038 

14 11 ±027 

1648 

50-59 

513 

8960 ±048 

1621 ±034 

1809 

60-69 

241 

92 82 ±076 

17 54 ±0 54 

1890 

70 and over 

66 

94 85 ± 1 60 

19.23 ± 1 13 

2027 


‘'tandard deviations, and coefficients of same m men and women until the fifth 
variability of the diastolic pressure for decade (40 to 49) At this point the 
the entire material arranged according uomcn show abrupt rise, their mean 
to scK and age as in the systolic pressure exceeding that of the men by 

groups (See also figures 3 and 4) 4 mm In the sixth decade the men 

The diastolic pressure being of lesser show similar elc\ntion of the mean 
imgmtudc fails to show as striking diastolic pressure There is a con- 
diftcrtncc as the sjstolic There is. tinued rise for the women so that the 
howt%cr. a stcadv rise in the mean mean diastolic pressure for the women 
pressure by dccadc’> for both men and is higher than for the men in all 

vonun Tile pn -snres are about the dtaidts of lift over 40 years The 


15-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70ando\er 
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standard deviations and the coefficients 
of variability rise the same as for 
systolic pressure The difference be- 
tween the means for the women and 
the men are statistically significant in 
all age groups over 40 years, as shown 
in table V The sigmficance is definite 
though of lesser magmtude than for 
the systolic pressures 

Prior to 40 years of age about the 
same percentage of men and women 


have diastolic pressures exceeding 90 
and 100 mm (as shown in table VI) 
After 40 years there is a higher per- 
centage of women than men with such 
pressures, the percentage of diastolic 
pressures at higher le\els being about 
the same for the women as for the 
men one decade older Pearson’s test 
of significance (table VII) has been 
applied to the comparatne inadence 
of diastolic pressures for men and 


Piadholic blood presourc (man) 



Fic 3 Percentage frcquenc\ di'trlbiitton of dn«tolic b1oo<l prc^’i'c 1>\ 
men 
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Table IV 

Diastolic Blood Pressure of Individuals with Pressure of 100 mm Hg or More 


AGE GROUP 

NO OF 

MEAN 

standard 

COEFF 

YEARS 

CASES 

PRESSURE? E 

DEVIATION? E 

VARIATION 

MEN 

30-39 

18 

107 72 It 2 18 

13 76 ± 1 54 


40-49 

29 

112 89 It 190 

15 20 ±134 

( I^B 

50-59 

55 

113 34 It 125 

13 81 ±088 

^^B i i 

60-69 

58 

111 79 ±118 

13 43±084 


70 and over 

36 

108 19 ± 1 09 

975 ±109 



WOMEN 


30-39 

43 

109 93 ± 1 30 

1264 ±091 

1150 

40-49 

98 

110 00 ±071 

1048 ±050 

954 

50-59 

116 

112 89 ±081 

12 95 ±0 57 

1147 

60-69 

76 

112 51 ±115 

14 90 ± 0 81 

13 24 

70 and over 

28 

111 35± 1 88 

14 76 ± 1 33 

1326 
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women exceeding 100 mm For the 
age groups higher than forty years 
the P’s indicate a definite probability 
that the women have a significantly 
higher percentage of diastolic pres- 
sures exceeding 100 mm Hg 
For individuals with diastolic pres- 
sures in excess of 100 mm the mean 
pressures are about the same for cor- 
responding age groups of men and 
women (table IV) There are no sig- 
nificant differences (table V) 

Discussion 

0 

The preceding analysis is undoubt- 
edly on a somewhat selected group of 
individuals as it includes all those ad- 
mitted to our medical out-patient di- 
vision Some subsequent studies have 
convinced me that the incidence of 
higher pressures is somewhat higher 
than that of the population as a whole 
The sex comparison however seems 
to be on an uiiselected basis 
The analysis has leAealed that 


women exhibit an ele\ated systolic 
blood pressure more frequently than 
men, that this difference is noticeable 
already in the age group 30 to 39 and 
becomes more marked m the follow ing 
decade, during which as man} 
instances of ele^ated blood pressure 
are to be found among the women 
as one finds among the men who arc 
20 years older Among the indi- 
wduals w'ho show' a S3'stohc pressure 
of 150 mm Hg or thereabovc. men 
and women do not seem to differ in 
any significant waj as to the degree 
of the elevation of the pressure 
We must remember that this is a 
statistical study of blood piessure and 
not a clinical stud} of h\pcrlciision 
consequently no record of the incidence 
of concomitant signs of Inpcrtciision 
(enlargement of the heart, retinal 
artenosclerosis, etc ) among the indi- 
Mduals exhibiting a pressure of 1*50 
min or more, has been worked up for 
inclusion in this paper Neither has 


Tadls V 

Sex Differences bj Decades for Blood Pressure in 'lotal and 


mc\atcd Sample; 


TOTAI, SAMPI,K 


n,K\ ATIU) SAMPI 1 


AGEGKOUF 

^EARS 


WFF (mm ) V E. EIFF 

W'OMEN-MEX Dill- (MAI ) P E DIFF 


niiF (mm ) r K I'lri 

WOMEN-MFN Mir (MM 1 P 1 . Ml 1 


15-19 
20-29 
30-39 
40-49 
50-59 
^ 60-69 
70 and o\ er 


15-19 
20-29 
30-39 
40-49 
50-59 
^ 60-69 
70 and oa cr 


226 
069 
288 
1217 
1562 
1702 
15 99 


151 
014 
026 
4 01 
4 40 
499 
699 


SASTOLIC HLOOD PBlSSl^Rl 

088 

2 57 


069 

100 

143 

062 

464 

101 

1205 

5 84 

139 

1124 

046 

189 

900 

544 

3 34 

4 79 

925 


DIASTOI IC nr 001* PEKS''! R1 


071 

041 

044 

OSS 

074 

106 

18S 


212 
o;i4 
0 59 
691 

594 

4 71 
372 


271 
290 
045 
0 72 
3 16 


304 047 

240 243 

221 021 

240 2 26 

3 17 291 


2 ^ 

2 03 142 

1 0 *0 

H.3 0 44 

219 1 4C 
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the constancy of the elevation of the 
blood pressure been studied in detail 
Caution must therefore be taken m 
discussing to what extent the dilfer- 
ence between men and women, so 
clearly brought out by the analysis, 
represents a preponderance of chionic 
hypertension or only a greater lability 
of the systolic pressure among wom- 
en That the labile character of nor- 
mal and abnormal blood pressures 
alike constitutes the chief limitation of 
the significance of single as well as 
of serial blood pressure readings is by 
now well recognized and has been 
emphasized by O’Hare, Mosenthal,"" 
K3din,-® Ayman-* and others If a 
greater blood pressure lability among 
women is the explanation for the 
difference brought out in this study, 
then it becomes necessary to intiodiice 
a new assumption, namely, the devel- 
opment of such an increased lability 
among women above the age of 29 , 
since no trace of such a sex diffeicnce 
can be noticed in the two age groups 
below 30, where not only the mean 
pressure but also the standard devia- 
tions are the same for both sexes 
The writer does indeed hesitate to 
introduce such a new concept 

There exist ceitain indications that 
chronic hypertension in its course and 
outcome behaves as a milder disease 
among women than among men In 
the out-patient scnicc of the Uni\cr- 
sity Hospital where there is little 
difTcrcncc between the number of men 
and women abo\c the age of SO, there 
are a number of women w’lth marked 
tle\ation of pressure ‘J. but \ery fev- 
men who Iia\e been folloived oier a 
period of ceieral vears Jil.trkfortl, 
iJowers, and Ikdctr,- m a follow-up 
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Table VII 

Comparative Incidence for Men and Women of Systolic Blood Pressure 
of 150 mm and Over, and Diastolic Blood Pressure 
of 100 mm and 0\er 


AGE GROUP 

YEARS 

SYSTOLIC BLOOD PRESSURE 

x" p 

DIASTOLIC BLOOD PRESSURE 

x" P 

15-19 

01432 

08000 

05826 

08000 

20-29 

02985 

08000 

0 0027 

08000 

30-39 

10 3746 

00160 

2 2535 

05266 

40-49 

391598 

00000 

191031 

00003 

50-59 

61 9519 

00000 

110200 

00117 

60-69 

25 9766 

0 0000 

39719 

02651 

70 and over 

61389 

01061 

3 7403 

02953 


study of patients with systolic pres- 
sures of 175 mm Hg or more found 
65 per cent to be women, while their 
general group did not show any such 
sex preponderance Their patients 
were followed from five and a half to 
eleven years and showed during this 
time a mortality of 70 per cent for 
men and 39 per cent for the women 
The average length of life, after the 
diagnosis had been made, was longer 
for the women than for the men 
Riesman®" hkewise comments upon 
the relatively benign nature of hyper- 
tension in women 

Applying these facts to our problem, 
a more benign course of hypertension 
among Avomen would account for a 
greater accumulation of high blood 
pressures among women of more ad- 
vanced age, probably starting at about 
50 years, than among men And such 
are indeed our figures (table VI) 
This explanation is not applicable for 
the most surprising result of our 
analysis, the early appearance of cle- 
A'ated pressures iii the women betu een 
30 and 39, neither is it applicable for 
the great difference in the age be- 
tween 40 and 49, where out of the 
men there were only 12 per cent with 
pressure aboie 150 mm lersus 41 per 


cent among the women There exists 
no mortality from h)pertension or its 
sequelae among men of this age such 
as to produce this sex difference 
among the sun n ing 

It is a mattei of importance to cor- 
relate wnth the findings of this stud) 
the results obtained from autopsies 
We are fortunate to be able to com- 
pare w'lth our blood pressure studies 
the detailed report by Bell and Claw- 
son,"' based upon a large autoji'iA 
material from the same conimunitv .is 
our patients Bell and Clawson used 
hjpertrophy of the heart (in the ab- 
sence of lahular lesions or chronic 
glomerulonephritis) as the chief diag- 
nostic sign (For details sec original 
article ) Thus it is clear that onh such 
delated blood pressures as were •sus- 
tained OAcr .1 sufilcienth long time 
and at a sufiicientl) high le\ cl to pro- 
duce a marked Inpcrtroplu of the 
heart, were included in the stiuh of 
Bell and Clawson In tlicir tot.->l 
material of 4 57S autopsies on indi- 
Aiduals between 21 and 1^0 )cars of 
age the) found 420 cicfs of dno.iic 
hYpcrlcnsion Among thc-c tlu i fiuMid 
the corrected ratio of nicn to wo.ucn 
to be 14 1 For the whole h.pcr- 
tcnsion group the cau-t^ of death arc 
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given as follows m}ocardial failure, 
45 per cent, cerebral accident, 19 per 
cent, coronary sclerosis, 16 per cent, 
renal failure, 9 per cent , miscellaneous, 
11 per cent In the group of coronary 
sclerosis the ratio of men to women 
was as 2 7 1 Eliminating the cases 
of coronary sclerosis, the ratio for the 
remainder becomes 111 In the study 
of Bell and Clawson about 15 per cent 
of the individuals who died at an age 
abo\e 50 were afflicted with hyper- 
tension 

On the basis of the previous dis- 
cussion it seems justifiable to state that 
elevated blood pressures are found 
both earlier in life and with greater 
frequency among women than among 
men From the type of the curves and 
character of the tables presented there 
seems to be no support for any cor- 
relation of elevation of blood pressure 
in women with the phenomenon of 
menopause It further seems obvious 
that there exists a rather large number 
of indn idiials with pressures tempo- 
rarily or permanently in excess of 
a\erage le\els, who do not develop 
significant clinical or pathological 
sequelae from such pressures There 
arc probably a larger number of 
women than of men wnth such benign 
pressures at high levels 

Practicall} all discussions of normal 
systolic, blood pressure in men have 
been carried on with the hope of being 
able to draw a definite line of dis- 
tinction between normal pressure and 
.'U carh pathological h\ jicrtension 
'rhe hope of being able to distinguish 
once and for all between a normal 
p-e-stirt and an tarh h> {»ertension is 
a futile one. When ca*:cs of higher 
pre'*.uro- to accimuil'itc in num- 


ber as m the group of women be- 
tween 40 and 49 for instance, they 
become significant in a different way, 
now they form to a great extent the 
lower pressures among a group of 
hypertensions as indicated m an in- 
direct way by the enormous inciease 
of the standard deviation of the mean 
for this group, and it is statistically 
impossible to determine the upper 
limit of a normal pressure for this 
age We are at a loss, because there 
is no rule for a selection of our normal 
material, the needed dividing line be- 
ing at the same time what we search 
for, and what w’^e need to apply in 
order to find that for which w^e search 
For practical purposes the way out of 
this dilemma is the one followed by 
the actuaries of the life insurance 
companies, the determination of the 
pressure above which the death rate 
rises above the rate knowui to hold for 
the same age groups without elevation 
of blood pressure In this connection 
it IS of interest that Fisher"® found a 
normal mortality rate in 2,610 men 
from 40 to 60 years of age wnth an 
average systolic pressure of 142 mm 
Fisher,-® Rogers and Hunter,-® and 
Frost®® have showm an extra mortality 
in individuals with systolic pressure 
10 to 15 mm above the insurance 
averages They also show a marked 
progressive increase in extra mortality 
wnth each group showing further clc- 
^atlon of sj'slohc pressure Such 
ascrages, howc\er, do not furnish a 
sharp dividing line between normal 
and abnormal blood pressure, but 
mcreh a line above which the pressure 
IS more apt to be assotiaUd with sig- 
mficant organir changes 
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Conclusions 

1 The statistical analysis shows an 
increase in mean value of systolic and 
diastolic blood pressure with age, the 
most marked rise occurring a decade 
earlier for women than for men The 
relative vanation increases over the 
age period but has a tendency to rise 
abruptly and remain relatively con- 
stant between rises These rises also 
occur one decade earlier for women 
than for men 

2 The absolute variation is greater 
for women than for men There is a 
statistical significant difference in mean 
value for men and women after 30 to 
40 years of age 

3 A statistically significant differ- 
ence IS also shown in incidence of 
blood pressure of higher groups for 
women in comparison with men The 


averages for men and women in the 
higher groups do not show a signifi- 
cant difference 

4 The clinical significance of blood 
pressure of equal degree must be con- 
sidered independently in men and 
women A given elevated blood pres- 
sure IS more apt to be benign m nature 
and if of pathological consequence to 
run a longer course in vomen than in 
men Hypertension as a cause of 
death is as frequent in men as in 
women even though the incidence of 
blood pressure at higher le\els is sig- 
nificantly greater m uomen In the 
older age groups this difference is 
partially explained by the shorter 
course of the condition in men 

(The author wishes to express to Miss 
Mane M Ness his appreciation of her inval- 
uable aid in the statistical anal>sis ) 
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The Action of Benzol, Roentgen-Rays and Radium 
On the Blood and Blood-Forming Organs 

By Edwin E Osgood, M D , Portland, Oi egon 


T his paper IS based on a review 
of over 1200 articles This re- 
view, made in collaboration 
with Dr Laurence Selling, is to be 
published in “The Handbook of 
Morphological Hematology”, P B 
Hoeber, Inc, and may be consulted 
for bibliography and detailed observa- 
tions Only the more clinically sig- 
nificant inductions with some sugges- 
tions for therapy derived from these 
inductions will be presented here 
It IS well known that benzene, ar- 
sphenamines, radio-active substances, 
and roentgen-rays will, under certain 
conditions, produce the clinical picture 
of aplastic anemia The other hem- 
atologic syndromes which may be pro- 
duced are less well known These 
syndromes include agranulocytosis, 
thrombopenic purpura, erythrophthisis. 
or an)' combination of these , and even 
anemia of regenerative type, leucocy- 
tosis, thrombocytosis, or polycythemia 
occasionally occur 
Under the term “benzol” are in- 
cluded a variety of mixtures of ben- 
zene (CoHo) and related compounds, 
but the chief action has been defiiiite- 

Read before the San Francisco Sleeting of 
the American College of Plnsicians, April 
8, 1932 From the Uni\crsit\ of Oregon 
Sfedical School 


ly shown to be due to benzene, itself 
The description of the action of the 
pure substance, therefore, applies to 
mixtures containing it as well It is 
a volatile liquid with a boiling point 
of 80 3“ C and is used extensuely in 
industry as a solvent, particularly for 
rubber It is absorbed from the skin, 
the subcutaneous tissues, the gastro- 
intestinal tract, and the lungs 
The effects produced vary vith the 
dosage and individual susceptibility 
Large doses produce acute jioisoning 
with symptoms of cerebral irritation, 
followed by coniulsions, coma, and 
death, or recoi ery within a few hours 
Visceral hemorrhages occur but no 
marked hematologic changes ha\c 
been reported A somewhat smaller 
continued dose results in the dcielop- 
ment of the clinical and hcmatolocric 
picture of agranuloc) to'^is, purpura 
hemorrhagica, or both, after an intcr- 
i^al of two or more dais and death iis- 
ualh within twenty dais, hut the hone 
marroiv slioivs complete or almo'^t 
complete aplasia, althmigli anemia is 
slight or absent As the dongc i< 
further decreased, the intcrnl to the 
deielopment of simiptom« iiictca^cs 
and the pictuic rc^iultinn in'-! be tint 
of cnihrophtlucis aemnulocito^^ic. or 
purpura hcmorr!i3qic.a alone or in an) 
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combination, the marro\\ picture cor- 
responding to that one ^^ould expect 
from the blood findings Very small 
dose*: result in e\idence of increased 
cell formation, such as the appearance 
of immature neutrophils and reticu- 
locUes in the blood, leucocj tosis, 
thrombocytosis and pohcjthemia, to- 
gether with marrow hyperplasia 
r,\en the de\elopment of leukemia or 
pernicious anemia has been reported 
but IS not well substantiated 

The factors responsible for the 
great indi\idual \anations in suscepti- 
bility are largeh unknown, hut, in 
general, women are more susceptible 
than men and men more susceptible 
than the lower animals Aplastic pic- 
ture*: arc reported more commonly m 
man and agranuloc) tic pictuies m 
animals, but this would seem to dc- 
jHiid m part, if not largely, on the 
dosaqc Hematologic changes may 
progress or d(\clop as long as a month 
afttr evposurc has ceased The action 
is rhiefl\ on the hone marrow and to 
a h s>, extent on the Kmpliatic tissues 
f.)pi, lions «lilTer as to whether direct 
ilamage oreuts to the cells m the ear- 
cnhting blortd, «f such damage docs 
o eur. It IS ceitainh slnght. 

Industrnl ]*oi?oning i*. not uneom- 
irio'. Strtons poisonmg ean be pre- 
md hs riodic hem •tologie ctudies. 
tl*miiutu>j (if t!u' more susceptible lu- 
*h”dtttlv, r(/luctioM Ilf tsposure 

Jo - mininutm local \entiliti.»n .and 
r. ' ol !• Jos.,, suh-tituti - Tiv list 

-.5 H'. M, {,, {{j, 

*’*' ' m pnidueuu' rt • 

J' V \ >•< hl/r. i cdi-. aud 


or too great a fall in the w'hite cell 
count, and because of the superiont}’ 
in the clinical results obtained from 
the use of roentgen-rays and radio- 
active substances 

Drugs of the arsphenamme group, 
wdiich contain the benzene ring, are 
knowm to have produced all of the 
above described findings; but the re- 
sults in a given case appaiently depend 
almost entirely on individual suscepti- 
bilit} rather than on the size and num- 
ber of the doses Hematologic changes 
lesultmg from therapeutic dosage are 
rare, difficult to anticipate, but likely 
to be serious 

The external application of radio- 
active substances and i oentgen-rays 
w’lll be discussed togethei, since the 
effects are produced almost entirely by 
the action of gamma lays The tissue 
involved depends on the penetrative 
pow'er, distance, filtration, and area 
exposed, and the effect on this tissue 
depends on the quantity of cnergv 
absorbed by it When the penetration 
IS sufficient to reach the bone m.irrow 
and the entire body is expo'^ed, all tlie 
effects described for benzene max In* 
produced, but lymphatic tissues and 
tissues unrelated to the hematopoietic 
system arc much more scxcrch dam- 
aged than by hen/cne, while complete 
aplasia of the marrow is more difficult 
to produce The circulating hnijilio- 
cytes show a correspondingh greatir 
alttrntion Local application of gaimu' 
ia\s gj\fs a similar pathologic picture 
m the area CNjioscd, but the toni[Kn'-‘ 
tore rfspfinse m the tine\po‘’cd ti*:--^' 
altfr:: the hematologic jattun 
some iintxjdamed leason. f'jvjsmg 
spken alo'u mac hasten iriaguhtt ’> 
«kcn,»st ibf to{;d vhite cell tfnui', ‘ 
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increase the platelets True aplastic 
anemia rarely, if ever, results from 
therapeutic or occupational exposure 
to roentgen-rays if even minimum 
modern precautions are observed, but 
radio-active substances are somewhat 
more dangerous because of the greater 
penetration of the rays 
Gamma rays have been used in the 
treatment of almost all diseases of the 
blood and blood-forming organs Such 
treatment gives very striking reduc- 
tion of lymphatic tumors, such as en- 
larged thymus, Hodgkin’s disease, 
lymphosarcoma and l)nnphatic leuke- 
mia L3nmphatic enlargements due to 
infection may also be decreased in size 
It IS debatable whether the length of 
life has been increased in Hodgkin’s 
disease, lymphosarcoma and chronic 
leukemia , but it seems certain that the 
length of useful and comfortable life 
has been prolonged Gamma ra\ s 
seem valueless or contraindicated m 
acute leukemias The clinical improve- 
ment in leukemias bears no direct re- 
lation to the fall in white blood cells 
In myelogenous leukemia, opinion is 
divided as to whether therapy should 
be directed chiefly to the spleen or to 
the bone marrow All are agreed that 
therapy should be stopped soon enough 
to avoid the de\elopinent of a Icuco- 
penia Gamma ray therapy is one of 
the most eflfectne methods of reduc- 
ing the red cell count and producing 
symptomatic relief in poh c> thenna 
Small doses of gamma ra}S to the 
marrow ha\c been reported to gne 
favorable results in agranulocjtosis 
but certamh an agent which is known 
to be capable of producing this s\n- 
dronie should be used with caution 
Gamma raj thcrapj to the splet.i 


sometimes causes cessation of gMic- 
cologic bleeding or the hemorrhages of 
purpura hemorrhagica but is not the 
method of choice 

The effects of radio-acti\e sub- 
stances internalh depend almost cn- 
tireh on the alpha ra}’s The\ are 
most marked on the bones and mar- 
row because these substances ‘•liow 
elective localization in the bones and 
the alpha ra\s ha\e cxtrcineh slight 
penetrative power but tremendous dc- 
sti-uctive energv 'I'lic duration ot 
action depends on the rate of disinte- 
gration of the particulai radio-acti\c 
substance All forms with half- 
disintegration periods of more thin a 
few da\s are extreme!} dangerous and 
should not be used internalh T he 
dosage producing s^nnptoms is t\- 
tremcl} minute, a few micrograms 
having caused death and the intcnal 
between exposure and the onset of 
srmptoms nia} be sc\crnl \cars Ain 
of the syndromes described for ben- 
zene ma^ result, hut aplastic .mcmi.i 
IS by far the commonest It is iNiialh 
associated with nctrosis of hone and 
osteogenic .varcom.i is a lal«. 'upiil 
Scieral cases of fatal jxiiMuing ln\e 
been reported among workti'* who 
hare ingested luminous paint or Init 
inhaled emanation or radio acme di st 
m the manufacture handling or thes- 
aptutic use of r.adio-actni. sohM ,iu<- 
Mpha raa theiap\ has hec' tued m 
most ot the dncasis oi the 1 *!<> d nd 
blood-forming o'-gain , hi l .is i: n 
mncli more dangerous and lo n ec 
efiectne it has tc n di" i*'*i in 

fa\or of gainin’ thcr^J•^ 

\ few gciK r.’l 1 1» inns 1 
iiistified fioin ’h' i . 

Toxic rfftc;- 5 r< M tin 
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must be excluded in the differential 
diagnosis in patients presenting the 
syndromes of agranuloc} tosis, throm- 
bopenic purpura, er}*throphthisis, or 
aplastic anemia The fact that this 
group of syndromes or various com- 
binations of them may be produced 
b\ an} one of these agents suggests 
that the} are closely related conditions 
and that the so-called idiopathic forms 
ma} also be related and due to the 
actions of toxins, possibly non- 
bacterial, on the marrow The fact 
that resistance to infection is great!} 
(Iccrca«ed in all of these svndromes m 
which mature neutrophils arc scarce 
m the blood stream suggests that the 
‘:c\ere infections of mucous mem- 
branes characteristic of idiopathic 
agranulocytic angina, aplastic anemia, 
and acute Icukcmiai. ma} also be due 
to the scarcit} of mature neutrophils 
in the blood, m other words, that the 
mftction IS etcondary to the granulo- 
penia and i> not the etiologic factor 
of tlu disease 

1 , njh nmcntal work on the therape 
of agranitloc} tosj^ thrfimhopema, and 
( nthrophthisi*, loiild he done on aiit- 
inal" in which thesi svjulromci' haw 


been produced by one of these agents, 
preferably benzene. On the basis of 
the evidence at hand, it w'ould seem 
that the direction of therapy should 
be to supply an adequate number of 
white cells, red cells and platelets to 
the circulating blood until tlie marrow’ 
can be restored to activity Repeated 
transfusions can easily maintain a 
normal red cell count, but if a suffi- 
cient number of transfusions is gl^en 
to compensate for the more rapid 
destruction of ivhite cells and platelets, 
a polycythemia results This difficulty 
may be overcome by concentrating the 
white cells and platelets from a large 
quantity of blood The action of 
pentose nucleotide and small doses of 
roentgen-rays on depressed mariow 
should be investigated further The 
only hope for a real cure of leukemias 
would seem to he in complete eradi- 
cation of abnormal cells Benzene or 
some related comjjound may have a 
sufficient spccificit} to accomplish this, 
if the patient can be kept ali\e during 
the i>criod of complete aplasia. In- 
\cstigation of these theories is in 
progress 
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A Further Study of a White Family Showing 
Elliptical Erythrocytes 

Warrcn C Hunter, MA, MD, PoUlaud Oirgoii 


A lthough it is not uncom- 
mon to encounter occasional 
oval, elliptical or even rod-like 
erythrocytes in blood smears from per- 
fectly healthy persons, a predominance 
of such forms in the absence of severe 
anemia is exceptional 
Two interesting and curious mor- 
phological abnormalities involving the 
erj'throcytes may occur in healthy in- 
dividuals , first, so-called sickle cell 
anemia which has never been found 
except in persons of negro extraction 
and second, a condition characterized 
by the predominance of elliptical or 
oval red blood cells and occurring m 
both whites and negroes Of the tuo, 
sickle cell anemia is by far the more 
common, the incidence being variously 
estimated at from 0 6 per cent (Mul- 
herin and Houseal') to 72 per cent 
(Cooley and Lee") Huck and Biga- 
low® were tlie fiist to demonstrate that 
Sickle cell and elliptical cell defonni- 
ties are entirely different condition'; 
With hereditary transmis'sion as the 
sole common feature 
Drcsbach'* \\ho ■was the fir‘:t to rec- 
ognize and record an instance of cllip- 

From tile Department of Palholoi;> Lm- 
^c^slt^ of Oregon Medical School, Portland 
Read before the Si'vtcentli \nninl Clinical 
Session of the \nicrican CollcRC of Plo'i- 
cians, April 4-S 1932, San Franci'co Cain 


tical erythrocytes m a human being 
suspected the congenital nature of the 
anomaly but was unable to proie the 
point since the one ai tillable relatiae 
of the patient had normal blood The 
first suggestive evidence was funnshed 
b)'' Bishop,® and Huck and Bigalow’’ 
but full confirmation was lacking until 
the appearance of the slud\ of Hunter 
and Adams,® 1929, of \an den Bcrgh ' 
1931, and of Chenej ■* m 1932 
In 1929 the authoi w’lth the col- 
laboration of Dr K B Adams re- 
ported the results of an nncstigation 
of the blood from sixteen ixir^ons of 
pure Dutch extraction Of these 
twehe showed elliptical cr\thrnc\ii>. 
and w'erc distributed as follow', p 
father, each of his eight chddu.i ffi.e 
daughters and three sons) ma thrtt 
of his SIX grandchildren In tin thud 
generation two girh and otn. hew w<.f 
altccted, these hcnig the ofispriii" of 
two daughters both of wliom tshiiired 
the abnormalit} In coiur'st to p.t 
MOHS reports 1>\ other', ■•cmi'ii intiji 
bers of this nnnl\ wtre nnn« ‘-r h ■. 
aiicniic and one Ind ■ w«H 'Vijlto 
anemia of the '■uo*idir\ t\,. .. i*' i’ 

olniOiis cnisc* 

* \«lrnii I ? Tir !i * «•* i' ' •* 
I'liiiwt V IS f 1 3 ^ 1 * 

^■'5 1 1 n.< I rctl rc'!> ' ' ' , ' < - • ’ 
f <1 ' J J 2J I > • S ' * ' - ’ '' 
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After the publication of our work 
a communication was received from 
Professor A A Hymans van den 
Bcrgh of the University of Utrecht 
inquiring if am members of this 
family still li\ed in Holland Upon 
learning the famiK name, Professor 
^an den Bergh assigned a member of 
his staff, Doctor Rehorst, to locate 
those descendants residing in Holland 
and to examine their blood The high- 
ly illuminating results of this imesti- 
gation were presented before the 
Dutch Ro}al Academy of Sciences in 
1931 * The study of the Holland 
branch of the group was made diffi- 
cult b) reason of their dispersion 
throughout the country and further 
by the refusal of certain parents to 
allow the blood to be taken from their 
children Xc^clthelcss four additional 
examples of elliptical erythrocjtcs 
were encountered Inquiry disclosed 
that the father of the man who cmi- 
gratc-d to the United States, who was 
the grandfather of the girl in whom 
the anoinaU was first discovered by 
us. had been rnaincd four times 
There were no li\ing descendants of 
the fir^t inarnngc None of the chil- 
drtn from the seconrl and fourth inar- 
riagic nor the grandchildrtn and 
grtatgr.indchildrcn issuing from either 
*n tint's nvirnages had o\al red blood 
ulK It thus appeared probable that 
tbr nii*i Irveig in Aimrica, who was 
O’'.* of rbildcfii troin the tfnnl 

ma-rng'x ir>d no* arquirtd the ab- 

,i I n r^jz’. -t*-’ no rV'c<l 

Y- 1 ' » _ J t , p , j. 

W a \ ti ^ ^ r ; * l»» “ 

^ ^ J- *■ t* lit 


normality from his father but through 
his mother, the third w'lfe 

Accordingly van den Bergh insti- 
tuted a search for other children issu- 
ing from the third marriage and for 
relatives of the third wufe wdio w'as 
not living at the time of the in\esti- 
gation Upon inquiry it w*as learned 
that she W'as one of seven children, 
all of w'hom were dead How'ever, 
five of the eight children of a sister 
of the third wife of J K1 w'cre dis- 
covered and examined Three mem- 
bers of this brandi wdio had o\alo- 
cytes refused to allow blood to be 
taken from their children so that only 
the offspring of one son w'lth, and of 
a daughter wuthout ellipses, could be 
studied The son had transmitted the 
anomaly to one of his two daughters. 
Of further interest w'as the absence of 
elliptical corpuscles in all of the three 
sisters of the man living in the United 
States in whom w’c had previously 
found such cells 

The present report is largely siipjile- 
mentary to the first” and had its in- 
ception with the opportuniU to stud) 
from the time of birth the blood of 
a baby daughter of Adriana S , »' 
whom the condition was originally dis- 
covered Also after the publication ot 
the fir'.t jiaper'' 1 learned that a fuH 
brother of A K1 living in Colorado 
ha«l four children and that the wife of 
one of Ins sons was about to be con- 
fined It appeared desirable, therefore, 
to continue the v orb and insofar H’' 
pos<;}ble <kternnne the incidence of 
clhptnal erythro'*) ICS m the entire 
tTnulv group, 

Haby S , icnnte, was born Dec 23. 
at full trrin and proved to b** 
n .>tid Itc.slih) tn every re 
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Blood obtained from the umbilical millions w ith 146 per cent hemoglobin 
cord at the time of birth was observed (Sahh Osgood-Haskins’ standard), 
both in sealed wet preparations and in 62 millions with 138 per cent hemo- 
dried smears stained m the usual man- globin, and 6 0 millions and 127 per 
ner In the sealed specimens a fair cent hemoglobin, on the days nien- 
percentage of erythrocytes were oval tioned above 

and a few had a rodlike form The As a control the blood from si\ 
exact number of each was not deter- other babies of the same age ^\as c\- 
mined The dried film contained a amined over the same intenal of time 
small number of oval cells but almost In two instances both the cord blood 
no greatly elongated or typical ellipses and that obtained after birtli i\cre 
(figure 1) Three subsequent exam- found to contain occasional oval cr)th- 
inations of blood obtained by skin rocytes but the number A\as msignifi- 
puncture on the day of birth and again cant After leaving the hospital the 
on the fourth and twelfth days of life parents of the baby mo\ed to another 
gave practically the same results As city thus making periodic c\amma- 
is normal for a newborn child the tions impossible Howeicr, at the age 
number of erythrocytes and their of three months it was possible to ob- 
hemoglobin content was high, 616 tain one further «!pecimen of blood 



Fig 1 Babj S M.crophotosnipb of Moo«l obtnncrl fro n i ' b.I.e.-.J r nJ I ci 

crjthrocjtcs, 6 is a normobhst 
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which showed in fresh sealed prepara- 
tions 44 4 per cent oval, 1 6 per cent 
elongated or irregular poikiloc}'tes, and 
54 per cent discoid cells The per- 
centage of abnormal forms in stained 
smears was not counted but compari- 
son with the smears obtained dunng 
the first two weeks of life disclosed 
a \er\ obnous increase (Figure 2 ) 
Many of the ei^throc) tes were now 
oval and m stained smears a fair pro- 
portion w ere rodlike w ith quite bluntlj 
rounded ends The number of erj th- 
roe) tes and the hemoglobin could not 
be determined at this time * 

The placenta was placed immediate- 
ly 111 ten per cent formalin and par- 
affm sections «5tamed with hematoxylin 
and cnsin were prepared In the sec- 
tion*; onl\ a small percentage of oval 

*I am informed that the bab\ died sud- 
dtnh on April 30, 1932, while in apparent 
jniod health \ po*^tinorteni examination 
\ rot m,id<* 


er}*throcytes could be seen in the ma- 
ternal blood sinusoids, even w'here the 
cells w^ere so wddely separated that 
pressure artefact and tangential posi- 
tion could be eliminated This finding 
IS especially interesting in \dew' of the 
very high percentage of abnormal 
er) throcjiies in the circulating blood 
of the mother. The small size of the 
channels through the chorionic villi 
made it very difficult to find any 
erythroc 3 *tes which w'ere not molded 
by pressure and nothing can be said 
as to the presence or absence of ab- 
normal forms in the fetal side of the 
placental circulation The same is true 
for the blood in the cord \csscls The 
placentas from ten other w'omen fixed 
and stained in the same way seived 
as controls 0\al erythroc}tes oc- 
curred in tw'o instances although the 
number was distinctly less than in the 
placenta from Mrs S 

Mudj ot the blood of the Colorado dm- 
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Sion of the family was made possible by the 
hearty cooperation of Dr James S Orr of 
Fruita, to whom the writer wishes to express 
his gratitude and appreciation for obtaining 
samples from the members of the family re- 
siding there 

The Colorado group consists of Mr 
G KI (full brother of A K1 of 
Montana), who has four children and 
two grandchildren, (Chart 1) 

The blood of G Kl contains com- 
paratively few oval red blood cells in 
sealed fresh specimens, the number 
computed on the basis of a count of 
one thousand erythrocytes being 82 
per cent Still fewer occur in stained 


films The total number of corpuscles 
and percentage of hemoglobin verc 
not determined but Dr Orr informs 
me that the man is in good health 
John, son of G Kl, is a healtln 
male 28 3 'ears of age Fresh blood 
could not be obtained but in dried 
smears a small percentage of erj'thro- 
C)'tes are oval m outline The red cells 
number 5,400,000, and the hemoglobin 
IS 85 per cent (Tallquist) 

Of the three remaining children a 
daughter, Neisje, has 108 per cent 
oval and 0 8 per cent irregularly 
formed poikilocy^tes m wet films and 


9^m^na3e_ynth 
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approximately the same number in dry 
smears A sister, Mary, shows slightly 
fe\\er abnormal forms, 7 per cent oval 
and 0 6 per cent irregular erythroc)i:es 
The fourth child (Ira) age unknown, 
has normal cells 

John Kl. IS the father of two chil- 
dren, a boy four years of age who 
docs not exhibit the abnormality and 
an infant daughter \\hose blood on the 
seventh day post-partum contained in 
dry smears a few distinctly oval 
cf} throc} tes 

After completing the stud}' of these 
persons I noted in a very recent paper 
b> Terrv ct .aP a statement to the 
effect that in their hands pressure up- 
on the cover slip over a drop of blood 
often resulted in a great reduction and 
‘:omctimes an almost complete tiis- 
appcarancc of o\al forms, with re- 
placement by circular cells In my 
preparations pressure had been applied 
in each iii'stancc This may readily 
account for the low percentages of 
oval forms present in the wet sus- 
jKO'^ion*' Ifn fortunately no further 
specimens of blood could be obtained 

Slmm \ry 

The comlmud genealogical charts of 
Hunnr and \dam'>'‘ and of \an den 
Ihrgh, t>i/<thtr with further corrob- 
orruit f\idcnrc suhuutted herewith. 
tndtrU' tint m the Kt family the 
‘ or.'lti’o*! r,i tlhpth’il crAlhroc\tcs is 
:>'• r dominant trait, thus 
a 'tntjrig t 'ample of inlKTi- 
: S’ ‘ f>i . n *'n< .inly of ;* ccllul.ar com- 
p ' at of tto ,'nl proof 

i-Vm t h {'I*, of r’iipttc.al »r>th- 
r ' vt ;* •- o' fourteen 

* { •*'" f'rr’t’o*',* 


of the Italian-American family studied 
by Cheney * 

With one exception, that reported 
by Bernhardt,^® the abnormality has 
never been known to skip a generation 
but has appeared only in the offspring 
of affected persons and is transmitted 
w'lth equal frequency by both sexes 

That the trait is truly a hereditary 
one IS further shown by the presence 
of oval and rodlike erydihrocytes in the 
blood of two newborn babies studied 
by the writer. In each instance one 
parent was similarly affected In one 
of the babies from whom it w’as pos- 
sible to secure several specimens, the 
number of abnormally formed red 
blood cells increased quite perceptibly 
bctw'een the age of twelve days and 
three months According to Terry® 
the adaptation of cells and scrum to 
each other is still in progress at birth 
and continues for some tunc before 
permanent relations arc attained and 
the blood group becomes established. 
Only on some such basis can one ex- 
plain the striking increase of elliptic 
cells observed m Baby S. (figure !)• 

Sections of the placenta from this 
case failed to disclose more than a 
few o\al erythrocytes although the 
circulating blood of tlic mother con- 
tains a higher jK.rccntngc of such cells 
than any’ other member of the family 
Ki;*atioii m formalin may in part b«' 
rtspousihlc for the change iii form. 
The otuirrencc of similarly sh.qiid 
corpuscles m two of ten pl.iccntns from 
noriml cn'**- inaW olmcrv.alioMS of 
this 1 ind of doubtful \alue- !’’urtb''r 
more, iti ''t-tiuMs it ii stry dtfii' 

ruU to b» u'rt'urj lint pfe'<'Ure tro’n 
r f"}!* In- not ahrrrd tb" form oi 
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er}’throcytes In the writer’s experi- 
ence it IS not uncommon to see numer- 
ous oval red cells in sections of many 
tissues and organs and little impor- 
tance IS attached to finding them in 
the case at hand 

In a previous communication it was 
stated that the role of the er)rthro- 
cytic anomaly as a cause of the anemia 
existing in several members of the K1 
family was problematical The present 
study has thrown no new light upon 
this aspect of the condition and we 
are in agreement with Osgood and 
Haskins^^ that the red cell form is 
probably exaggerated by anemia but 
does not predispose to it 

Including the five new instances of 


hereditary elliptical er}throc)tes re- 
ported herein, 57 examples of this 
condition are non on record It is 
probable that the anomaly is less rare 
than formerly supposed and that with 
more careful examinations of the blood 
it will be found mth increasing fre- 
quency 

The present report is supplemontan,’ 
to those of Hunter and Adams® nnd 
of van den Bergh' and its chief pur- 
pose IS to complete the stud}* of one 
large family group Certain interesting 
and important experiments of Tcrr\ 
et al ® concerning the nature and be- 
haMor of elliptical cr\throc\tcs ln^e 
been omitted largeh because of mv 
inabihh to obtain sufilcient blood 
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Potassium Sulphocyanate: A Note on Its Use for the 
Painful Crises in Sickle Cell Anemia 

By Rnu \ri) G ToRR\xcr, D., and Truman G. Schnabcl, M D , F A C P , 

Philadelphia. Pa 


S ICKLE cell anemia is a disease 
of unknown etiology, its prog- 
nosis is uncertain and its treat- 
ment IS entirely, s}mptomatic In its 
acti\c stage it is noteworthy for its 
spontaneous remissions and relapses 
Mo*;! ol)‘=er\crs lia\e found that treat- 
ments thu« tai suggested do not ma- 
terially alter the course of the disease 
Xo tlieraixiutic procedure seems to 
influence tlic degiec of sickling in vivo 
IMriOfl transfusions bring about remis- 
'-loii's with uncertain regularity, and 
art of tcmjiorary \alue when so in- 
ducf’d Tlu\ do on occasions tide a 
'^•\tr<l\ aiumic patient o\or a critical 
period 

dul h.i-. bten tncfl In S\dcn- 
'••ruktr .in<l others without ain f.i- 
dilt < fleet Le\\’ rc[)oricd on the 
o. f of h\»r cMraa in three patients 
• «\^r rt ft' '•i > 1 of a tear This treat- 
in' .t appiptitb atto’umd for an in- 
to f) ti.f mtinb' r «»f red ctlK as 
vtl' *.f ^ liiniMdtibm jy rc« ntage 
V '*h lu.p'-.tt f mt I't of tht blood 

d' fniu nnuroif- 
n'-- ‘ • a?,d .t to 

, It, ,, 1 ’ »,» . , 

I f » t ’ • I , , • 


inhibition of sickle cell formation In 
one of these patients it is reported that 
the sickle cells disappeared from the 
blood and in another the number of 
such cells w’as reduced. Levy’s report 
constitutes the only evidence in the 
literature of a favorable influence on 
sickle cell formation by treatment 
Yater and MollaiP reported a case in 
wdnch li\er extract was given for two 
weeks with no especial influence on 
the hemoglobin and erythrocyte pic- 
tures The rcticuloc) te count rose 
from 2 8 per cent to 9 0 per cent, but 
fell to 0 6 per cent a few' da}s later 
One of us has noted the temporary 
influence of blood transfusions on the 
anemic st.atc of a sickle cell p.iticut, 
and at the same time some sympto- 
matic impro\ement; but has not ob- 
served any cfTtct fioin the use of a 
liver dietarv or liver pieparation ui 
other [inticms 

Many of tlu hcmolvtic fc.itur<s of 
familial hmiohtic j.iundiet re-nnbl* 
thri'# of ‘^irklt itllarnmi.i- It wa-' not 
I'rjirisjng. iheieffin. wh<n Halm and 
foil' p*( * njvrt^d in P*27 tint tin* 

I •! pt' "In tonw mi a « Inb! fom 

*■ r V i*h M»'’* I* tf'd ,ii'* tnn In 
PO ‘'.k'* r'pt-'tjl cO'.’ilif'r 'phn'' 

I , 1 , ,, , ^ I «},r 
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same time noted spectacular improve- 
ment in the patient operated upon in 
the previous )'ear Improvement in 
the second patient lasted for fiie 
months after operation Stewart’s® 
patient showed no improvement w'hile 
those of Bell, Kotte, Mitchell. Cooley 
and Lee" improved only temporanly 
Landon and Lyman® reported the sev- 
enth splenectomy including that of 
Giddings ated by Bell et al This ivas 
done in a child four years old and 
show'ed improvement nine months af- 
ter the operation The impro\ement 
observed was shown in the child’s 
general condition, a lessening of ab- 
dominal pains with an increase in the 
hemoglobin percentage and red cell 
count Fourteen months after splenec- 
tomy this patient still presented an 
anemia and the sickle cell trait In a 
patient observed by one of us there 
w'as no amelioration of generalized 
bodily and abdominal pains after a 
splenectomy There was obser\ed 
howe\er, an elevation in the hemo- 
globin and number of red cells, but 
the patient died after the lapse of a 
}ear of an unknow’n cause No post- 
mortem examination was performed 
on this patient It seems fair to state, 
then, that splenectomv has been dis- 
appointing as a therapeutic practice in 
sickle cell anemia in marked contrast 
to the results following this same 
operation on patients suffering with 
hemolvtic jaundice Splenectomv how- 
ever, IS followed bv some temporarv 
improvement m the blood findings and 
symptoms generally when the |)aticnt 
is the victim of sickle cell aiicmi.i 
There is a difference of opinion a< 
to prognosis for the victim^ of tins 
disease I luck” indicated that for tliose 


vvitli svmptoms life rarelv lasts longer 
than thirty vears Sv denstricker’® be- 
lieved the prognosis to be good for 
adults but guarded for children He 
found a high child mortalitv and much 
myocardial and renal disease m stcklc 
cell families His patients ranged m 
age from three months to sixtv -seven 
years and all died of mtercurrent dis- 
ease — nephritic coma, meningeal hem- 
orrhage, p} elonephritis, bronchopneu- 
monia, and traumatic peritonitis 
Josephs'^ found on the other hand 
that the mortalitv among sickle cell 
children and their families was not 
demonstrably higher than the .average 
He also noted that an infection was 
responsible for the transition m one 
patient from the latent to the active 
phase with a subsequent return to the 
latent condition This is the onh 
patient reported in the literature m 
whom latencv developed when once 
an activ’e phase had been established 
Although death seems to be due gen- 
erallv' to some mtercurrent disease 
WoIIstcin and KreidcP® reported two 
patients who seemed to have died of 
the disease pn w Fniikhn and 
Schwartz’* claimed tint 50 jxir cc.it of 
patients with sickle cell aiitnin suc- 
cumb to tiibciculosic Dolgopvl .and 
Stitt” found that 5 2 jx-r cent of 77 
tuberculous patients revealed ’he 
sickle cell phenomenon In addition, 
then to an iinsatisf.actorv thenpv wo 
luave in this disease a van< 1 "ltd nn- 
cerlim prognosic \i’, thing v.li c’. 
seems to offer the shghte-t hopo ..j 
treatment wntiM crem to !« v >'*<} •, 
of note ai.d ‘■uh-cqm“’t t-i ’ ”1 r? 
patients 

In .accordai.ct wi'h t’”' ’ov 
wish to record » t tNpe-o r '' •'* 
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rccro naie pct'cnt 26 years or age. attacks. These pains were especially 
He v.:j^ aoTinted to the Philadelphia perplexing during his second hospital 
General Hc?pit?.l for the hrst time in stay for it was not until his third ad- 
Octrrjer, 1926 His past histon* re- mission that sickle cells were reported 
•erjed that he had not been able to as being present in his blood 
attCT d «chooI regularly as a child be- Throughout his penod of residence in 
cau'c of ircf’UC'nt headaches, pain in the hospital and during his attacks of 
the back r.rd extremities These ache=: periodic pain it was difhcult to make 
and pri-s k.sted two to three da35 and this patient comfortable, even hy the 
t’^en *vo.:]d di=app^r.r for a month or use of morphine sulphate in fair-sized 
VT'ra 'Ihey occiwrcd more frequent!}* doses gi\en at frequent inter^-als Al- 
m the V inter than in the summer On though it was appreciated that he was 
til' adm.ssion he complained of experiencing the abdominal enses 
( 'r-urjating in the right leg and %\hich occur in sickle cell anem a pa- 
le ft arm. Tncre v.ac nothing especial!} tients. surgical consultation was re- 


ro'evorth', on plnrical examination 
c :ccpt for marked terdcrncss over the 
r'/hl tibia and left arm He had an 
e»tTiing '5'='- of temperature to 102' F 
a*.d a knroc>tc count of 15,200 The 
d’fT( ’•eti’ial count v.as normal X-ray 
t *'mip'ition vas reported as showing 
4 I'lit. ‘jl ,al o.-ttosckro<!<i m excess of 


quested at least twice -\fter both 
consultations it was agreed that there 
was no indication for laparotoim in 
spite of the fact that he was jaun- 
diced, \omited, and at times the pvani 
and rigidity occurred o\er tlie gnll 
bladder area 

The records of physical cxamina- 


I'onri''? \ diairnnsjv of pcno«lili': was tton for all admissions describe the 

in, if If* fluncalh the periosteum was patient as a }oung adult negro appear- 

I M'fd. .'‘r'fi I* soiall aniount of sterile ing }oiingci and ^mailer than nonnn! 

]/,' ••\ani.itcfl Pains continued for his age. He was well noun-hod 

‘nth' k ft arm ruid right tibia in lesser a.nd well dc\clo{U’d muscularh Tn< 

aikf ’■ f;p-‘rati'>n and at the end jniinc hair sliowcd a lemimiu di-tri' 


of wt*’- he va^. cimti well 

X.. ncord w.i‘> nirifk of the 


bution and he had no axiilar^ hair 
Ills ttr\ical. epitmchlcar and inginml 
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no sugar, an occasional trace of albu- 
min and a few leukocytes Phenolsul- 
phonephthalein elimination amounted 
to 55 per cent for the first hour and 
15 per cent for the second hour A 
glucose tolerance test yielded the fol- 
lowing findings Fasting blood sugar 
82 mgm per 100 cc , tliirty minutes 
after 100 gm glucose, 131 mgm per 
100 c c , one and one-half hours after 
glucose, 95 mgm per 100 cc , three 
hours after glucose, 74 mgm per 100 
cc The one and two hour urines 
showed 04 per cent sugar 
Hemoglobin values varied consid- 
erably at different times, ranging from 
a low of 8 1 gm per 100 c c to a 
high of 109 gm per 100 cc Numei- 
ous red cell counts were recorded from 
2,240,000 to 3,750,000 The hemo- 
globin values and red cell counts 
varied within short periods of time 
Leukocyte counts ranged from 10,900 
to 19,400 The average differential 
count was polymorphonuclears, 57, 
lymphocytes, 39, large mononuclears, 
4, and eosmophiles, 1 per 100 cells 
Reticulocytes never exceeded 5 pei 
cent in number Sickle shaped cells 
were present at all examinations var\ - 
ing from 0 per cent to 50 per cent of 
the cells counted Nucleated red blood 
cells \^cre present at all times As 
many as 44 were seen uhilc counting 
100 Icukocjtes in a stained prepara- 
tion Platelet counts are reixirtcd 
from 2.800,000 to 4,800,000 'J'hc 
clotting time u as 3 5 minute^ on an 
n\cragc of three determinations 'J’lie 
fi agility test showed beginning licmol- 
\sis at 36 per cent salt solution at one 
tunc, and at 30 per cent at another. 
Ilcinolvcis was complete at less than 
20 per cent in Iwtli nisi mcf* 


Blood chemistri’^ determinations >icld- 
ed the following results sugar SO 
mgm per 100 cc , blood urea nitro- 
gen, 12 mgm , cholesterol. 165 mgm , 
phosphorus, 4 6 mgm , and calcium 
104 mgm per 100 cc The Pii was 
7 44 The van den Bergh test show ed 
a delayed reaction on three trials The 
icterus index \aried from 8 to 15 

Test meal studies alwais iieldcd 
some evidence for the presence of free 
hydrochloric acid The highest amount 
found at any time amounted to 25 in 
terms of decimal normal sodium In- 
droxide solution The highest total 
acid value w'as 60 

X-ray studies showed normal pul- 
monar} fields the heart enlarged to 
the left, and no unusual obsenatioiis 
made m the aortic shadow 'I’lic 
gastro-intestmal iin estigations In \- 
lay W'cre negatne as was the cholrcis- 
tographic study The bones gcncralh 
show'ed the characteristic changes of 
sickle cell anemia 

In our effort to control tins pa- 
tient’s abdominal crises we n sorted to 
many drugs and tiieiafieiitn' cn 
deaaors We did not howcier. ir.ins- 
fuse him because his blood w ns ne\ ( r 
senereh anemic ’1 lie \arntion in 
hemoglobin content aii<I red cell loiint 
did not seem to benr nii\ rehtio.isbjp 
to his pnm Besides this onr 
experience coupled with tint of t'tlur-- 
did not seem to w.irrniit .n tr nl vl 'cli 
would onl\ be tuiiporari did no* 

adm<e splcncctonu bii'iisc !*is sj/rr s 
was not palpable If this ii,‘t a'* *5 is 
tobeof.ain i.altit it must *’ppi'' .’K 
be ilonc in tlnldrtii m v ij. n tl 
org.an is iisualh, b'l: * *dw 
thin nnrnnl 'i ''m i«*it *.r 
gindtil in tli*s lifs'io J fo t'"'* 
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results which have followed splenec- 
tomy as reported m the literature 
It is quite possible to accelerate or 
retard the sickling phenomenon 
Z’tfro. One such method consists in 
changing the Ph of the suspension 
medium which contains the red cells 
Hahn and Gillespie'® reported that the 
reduction of the blood Ph from 7 3 to 
7 25 causes immediate sickling It is 
added, howe\er, that while such an 
observation in application to the sick- 
ling phenomenon may be suggestive. 
It would seem to be of doubtful bear- 
ing on the genesis of circulating sickle 
cells Nc\ertheless, with this lead we 
fed our patient for a period of time 
on a kctogenic diet and during another 
]x*riod added large doses of am- 
monium chloride At still another lime 
we prescribed massive doses of bi- 
raihnnatc of soda These practices had 
no apparent influence on the sc^er^t} 
of attacks nor on their frequenej 
The «amc aiillior'; have shown that 
v'lluratioii of thf blood with carbon 
«h«>\idc will produce sickling and that 
the atiiMti can lie reversed by satura- 
ting V ith o\)gcn During an attack 
v.f placed liu* patient in an oxygen 
o at with no amelioration of s\mp- 
octi'. Indeed, nothing wc did ■^teincd 
*'« mthnnc'* tin amount of cickhng as 
•^oriMiucd h\ (liunts done both on 


arations did not change the s} mptoms 
There w'as some increase in the retic- 
ulocytes but no evident increase in the 
red cell count as the result of this 
therapy Salicylates w’cre exhibited in 
large doses with no appreciable effect 
on the pains 

During attacks w'e used nitro- 
glycerin, atropine sulphate, and adren- 
alin chloride hypodermatically wdth no 
relief These preparations w'cre used 
with the thought that the pains might 
be ^ascuIar in origin or perhaps the 
result of some autonomic nervous sys- 
tem disturbance There never was 
obser\ed, how'ever, any alteration in 
the blood pressure during attacks. 
The blood pressure averaged about 1 10 
systolic, and 62 diastolic During 
attacks wc also gave some triple dis- 
tilled w'atcr and calcium chloride intra- 
^cnously wdthout effect 

Examination of w’ct specimens of 
this patient’s blood with dark field 
illumination (Dr S W. Ludlum) 
riiowcd an unusual degree of orUliro- 
cjtic clumping n'lus phenomenon is 
closely related to that of rapid red cell 
sedimentation and probably results 
iroin relati\e dehydration, dimimition 
of electrical charge and a lack of 
«ndium and potas<;ium ‘•aU'- ftrahani 
and McCarty'* ba\c found an in- 
criascd sedimentation rate in sickle 


,'(i'd wti pr» pfitions irnnicdi.iti h 
, ttf- n| 1., .tk'lrri", 'll Hahn*'’ h'- 
' ' i I * i* { n tfirr«luu»u 

t :li- < -i’ , f .-irKink 


tdl anemia Dr laidliini stiggi >trd 
the trial use of sodium and pitas'-iinn 
-alts tn,^ttii»r V ith pol.'isdnm or 
■‘oriitirn ’-itlp’wH%. in.it* in this p-*tt*nt, 
I-'rgfU 0*1 ilicon tu.-i! gntund*- Ih* 
idnnlni' on !'< hri.arv I'k KH!, tli^ 
re*’j*»}d {irgi *1 nil, **■'» »* o5 
.u*n « .’*,»*i* an*! < i I'lim 
1 * Ih tnd p'T',} >n 
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able results, but now there was added 
one and one-quarter grains of potas- 
sium sulphocj'anate given three times 
a day On Februarj 23, this dosage 
\\as increased to two and one-half 
grains three times a day and this 
medication was continued until March 
6, 1931 During this time he was 
entirely free from pain and discomfort 
and nas up and about the ward He 
remained free from pain until March 
11, 1931, when he again complained 
of pain in the shoulders and abdomen 
Immediately on receiving the potas- 
sium sulphocyanate therap} there oc- 
curred again a prompt relief of s)mp- 
toms During the period of thiocyanate 
medication, no i ariations in the number 
of sickle cells were noted He felt un- 
usually well and on being denied the 
privilege of leaving the hospital m the 
regular ^^ay, he absconded April 16 
1931 

In Mew of the fact that no adequate 
explanation had been made for the 
pain s3mptoms occurring in sickle cell 
anemia, one of us has else\\here \en- 
tured the opinion that they ma) be 
due to some transient alteration in 
the ner\ous sjstein This ner\ous 
alteration may be consequent upon 
the bone pathologj nhich goes with 
this disease Our patient presented 
extensne changes in his \crtebrac and 
it uia) be that the pains arc com- 
parable to those occurring as the result 
of other ^ertebral diseases On one 
occasion he seemed to obtain relief bi 
the application of a tight torsal binder 
Xo one has carefiilh studied at autop'•^ 
central, peripheral or autonomic ncr\- 
ous s\stcm material obtained from 
Mich patients The pains arc quite like 
the critical attacks observed with loco- 


motor ataxia or perhaps the root pains 
occurring in various spinal diseases 
In this connection it is of interest 
to refer to the recent observations re- 
ported by Bancroft’® on the colloid 
chemistrv’^ of the nervous svstcin His 
studies together with others made in 
the Cornell laboratories tend to sup- 
port Claude Bernard’s theorv as to 
the chemical mechanism production of 
anesthesia This theorv would attrib- 
ute the anesthetic state to a coagula- 
tion of the nerve tissue colloids ns 
brought about bv all of the w cll know n 
anesthetics The thiocvanate radical Ins 
the propertv of peptiring these coagu- 
lated protein colloids so that follow- 
ing administration of a thiocvannte 
preparation after anesthesia, there oc- 
curs a more rapid return of the nerve 
tissue protein to its previous noriinl 
colloidal state than is tnic under the 
usual recover} condition following 
ever} day operative anc«tlit'*ias \t 
least this is shown to be true for ani- 
mals as reported in Bancroft ^ article 
If transient anesthesia and paralv'-n 
occur as a result of some dKnn(.->! 
change in nervous tiss.ic a ihcmical 
mechanism mav also ht a^soouil fi^r 
pain production In am cm .it it 
seems quite clear that ‘‘odnirn or 
potassitnn sulphocvanate mignt bri* g 
about a ix'pti/ation of r.<lli»dal 
terns under variable conditioa*. It 
well known tliat tin ••t ifc tin b>d. 
colloids is due largiK to c’ut-ov'.c 
lons In the Hormnstt- ‘ntc' ii r' 
fhiocvanatt radical o-x. }>:t •< !l.< Iv'* 
j'Osifion anu is tkt-rfi rt i5 *' I** * 
jicrscr of ikTiris*’! char, e ’ 'vb* ' • 
the imtur W" ild 'H" t*' m • - >- 
bigblv tb<o-(tic.l g**i ' t’ ' 

in 1' s(. pr n .,1 fi, 't , v<- ' • 
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that there is a rationale m using a 
thioc\anate salt \Mth other salts of 
sodium and potassium under the cir- 
aimstances \\hich we assume to pre- 
sent thcm'^cKes during the critical 
abdominal attacks as they occur in 
Mcklc cell anemia This assumption 

that the pains are due to changes 
brought about in the aggregation or 
<hspcrcion of the bod\ colloids in some 
\\ a\ 

Xalurali\ we can present no con- 
tUi-'tons. We ha\e herein set forth 
*>ome tlierapeutic experiences with a 
]>aticnt ha\mg sickle cell anemia who 


seemed to be promptly relie\ed of 
generalized bodily pains on two oc- 
casions after the exhibition of potas- 
sium thiocyanate, potassium citrate, 
and bicarbonate of sodium In this 
disease, noteworthy for the spontane- 
ous remissions and relapses winch it 
undergoes, it is difficult to draw any 
conclusions as to the effects of ther- 
apy We are therefore not prepared 
to say that our treatment was the 
effective agent The results seemed to 
be significant, how'e\er Further trial 
and obser\ation are necessary before 
any conclusions may be reached. 
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An Assay of Goldenrod as a Cause of Hay Fever 

By Warrcn T Vaughan, ]\I D , F A C P . and Ruth \V Crocki tt 

Rtchmnttd, V it qima 


G oldenrod, apparently our 
most popular aspnant for the 
title of “national flower” has 
in years past been reputed to be the 
principal cause of autumnal ha)’ fe\er 
and asthma Our modern concept of 
the etiolog)' of pollen asthma has dem- 
onstrated that wind borne pollens are 
of far greater importance in this mal- 
ady than are the pollens of those 
plants which are cross fertilized by 
insects Indeed, the importance of 
wind distribution has been so empha- 
sized, that prominent students of al- 
lerg)’ haie stated that goldenrod and 
other insect pollinated plants are of 
\ery little importance in the causation 
of pollen allerg)’ The idea is now 
quite general that goldenrod, like the 
rose and daisy, is alwa)s purely a 
local pioblem If goldcniod be 
hi ought into a house for dccoratiie 
purposes a scnsitne indiMdiial may 
have trouble Outside of this, the 
hcaM sticky pollen is carried on the 
Mind onh for short distances and 
inai thercfoi c be casih aioidcd 
The summer of in Virginn at 
least, was an unusual one for ]ilaiU 
gioMth, particularly for weed growth 
and the following obscnations h.i\e 
coiiMuccd the wiitci" that under cer- 
tain condition^" at least. gohUnrod 
Kcccmd for jMiblintu n Nr'il 1 I*”’ 


sensitization mai be a factor requiring 
treatment 

Hevvy PoUA N Pri vm i nci s in IO31 

The ragweed curve for 1931 slmwtd 
an unusuall) licaw pollen prcialeiicc 
(chart I) \\e have kept dnih turvts 
of atmospheric ragweed pollen pieva- 
lence m Richmond smee 1^27 Die 
average ma\imum prevalence for tlu 
four years, 1927 to 19^0, wa-^ IK) 
grains per cubic vard of an '1 lie 
highest prevalence prioi to 10^1 
194 on September 22 1*'^2S 'I In 

highest prevalence in 1931 wa*. 
on September 7 Tins is well on i 
twice the highest dailv jirevaliiua in 
the preceding four vear' rnnhe • 
more, the prevalence llimnehnui tin 
first half 01 the 1931 ragwtid st 
was verv much Inghtr linn 111 p.t 
teding vear>- 

There were wrv definiu uuNom 
logical rta'-oiis for llii'- li in 
l‘i,30 we Ind an nnii'-n il d >’i u 
wlmli dvlaved tin on^ii 01 imlii 'v ) 
for about ten dav " < ).i \i 2^ « . 
tbit vear ilure onn t«d a vt’\ ’ i 
raiiif il! with 1 '> s,n'bi ^ o* j 1 ■ . . 

hour'' \\ illnn i fi ' v ' > 

pi.»rtd 111 the p! il« - ).,> n ^ ’ 1 ' 

Iv J his \ v b ■ 

j*re\ ihiivt -of » vj "it Jii 1. ' * ’ < 

avi rai.« h i- ti » • '< 1 d ’ ' > 
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This IS the first factor in explaining 
the very heavy prevalence of the suc- 
ceeding year, 1931 a hea\y distribu- 
tion of ragweed pollen in 1930, pre- 
sumably with a consequent hea\ 3 ' dis- 
tribution of fertilized seed 

July, 1931, had a normal rainfall in 
Richmond with an average tempera- 
ture (80° F ), two degrees higher than 
the usual average for July With 
adequate rainfall and a high, but not 
too high, temperature, there were 
therefore good growth facilities in 
July In August the temperature was 
average but we had an extremely 
abundant rainfall (114 inches), more 
than had been recorded for an} 
August since the Richmond Weather 
Bureau Avas established in 1871 
Finally, early in the rag\\eed season 
there w'ere several days of high wind 
\elocity which naturally carried large 
amounts of pollen into the air (chart 

I) 

These four factors, wnde distribu- 
tion of seed in 1930 good growth 
facilities in July, 1931, abundant rain- 
fall in August and high winds earh in 
September, A\ere responsible for the 
tremendous pollen concentration in 
September in the iicinit} of Rich- 
mond. as exemplified b} the ragweed 
cun e 

Conditions in the coiintn cor- 
responded to conditions in the air 
Ragweed, both giant and dwarf, 
seemed to be nearh e\cr} where In 
the ditches along the roadsides wher- 
e\cr one might drnc there was an 
unusual abundance of rigwccd Hut 
the wide distribution of \tge:ation 
was not limited to this jnrtinil.ar 
plant The other weed who-tc alnin- 
d.mcc was most striking was goldtn- 


rod It was e\er} bit as ahundaiii a® 
the ragweed and as one would drive 
along the countrv roads entire fields 
would appear a golden vcllow from 
masses of goldenrod Conditions fiiv- 
oring growth had also produced un- 
usually large indiMdual plants It was 
not at all unusual to sec stalks of 
goldenrod over si\ feet high (tigurc 
1) It became obvious that an iiidi- 




r 



Fir 1 Goldinrf<'t l>hnl>- ovtr >i' 'cr* • 


vidiial sensitive t»> goldenrod t. i.ld "o' 
iidc into the cnmtrv withoi.t n i 
e\|yiscd to henvv vo.itt'itfiti * 
this jyillen 

Hut the ohvtr,,aMon wh’d, 
iis to wonder vvlelher < ' “ 1 
too elidnetu m •■t'tim, ;h • ' I 

jolhn c<ndd i >>* e,ir" - v, ‘ • 
cn.crv tif pdh I gr ) ' s 't 

tl nsf Kj "nhU.Ool < «’ r ’ r-. , 
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the eighth floor of an ofiice building 
in the center of a cit} of nearly 
200,000 population It is at once 
obMOus that this unusual pollen must 
ha\c been carried to appreciable dis- 
tance*: and that indniduals e\en in 
tlie center of town were being exposed 
to It 

Ooldcnrofl pollen is easily distin- 
gin‘'hable from that of ragweed, hut 
since there arc main \arietics of 
goldenrod and since the pollen grains 
differ in appearance in ‘some of these 
\arietits, come of the pollen was ob- 
tained dircctl} from the goldenrod in 
the field for comparison with that 
found on the plates friguie 2) While 
the pollens appear to be the same, one 
i.innot state alisolutcly, from morpho- 
logic rcscnii)lanco4:, that the pollen on 
the plate n aclualh that of goldenrod 
llowoer, this appeared to be the case 
In any event, an unusual pollen was 
being dtpo-,itc<l on the plate This 
induaitd that ha\ fever sufferers v\crc 
ii< rt -- {ril\ Iv'ing exposed to this un- 
it "U. 1 joibn |'h( ptilleii apjic.ued to 


-JP > 

J ’■* * V 



be that of goldeniod Goldeniod was 
unusually profuse around the citv and 
to a certain extent in the city 

Thi:r\pi:utic Studips 

Allergists have knowm that it is not 
uncommon for an individual to react 
positively, on testing, to goldenrod ex- 
tract However, this has been over- 
shadow ed by the observations that 
goldenrod is insect pollinated, that the 
same individual is usually ragweed 
sensitiv'e, and that ragweed desensiti- 
/ation alone usually relieves these per- 
sons of their symptoms Therefore, in 
spite of positive icactions it has been 
customarv not to desensitirc w ith 
goldenrod 

In our experience, for every 100 
poisons sensitive to lagwecd, 30 arc 
found sensitive to goldenrod In the 
majontv of instances the goldenrod 
sensitive individual is also sensitive to 
1 agw ced 

Granting the frequency of golden- 
lod scnsitivitv, it becomes obvious that 
it such a person is exjKiscd to goldeti- 
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rod pollen he may manifest symptoms 
and that if goldenrod pollen may be 
carried farther than we had supposed, 
this sensitivity may be an important 
one in the production of symptoms 
With this idea in mind, as soon as the 
goldenrod-like pollen appeared on the 
plate, we investigated the records of 
those ragweed sensitive individuals 
who, following perennial or pre- 
seasonal treatment, had not obtained 
what they considered adequate relief 
During the season there were 23 rag- 
weed sensitive patients under treat- 
ment who had also been tested with 
goldenrod Thirteen were negative to 
goldenrod and ten had reacted posi- 
tively to it Of the thirteen not sensi- 
tive to goldenrod, nine had received 
90 pel cent relief or better However, 
of the ten who were sensitive to gold- 
enrod seven had received 90 per cent 
relief or better, without goldenrod de- 
sensitization Of the thiiteen ragweed 
cases not sensitive to goldenrod eleven 
recened 75 per cent or more relief 
from ragweed desensitization only 
Of the ten rag\\eed cases scnsitne 
also to goldenrod, nine received 75 
per cent or more relief from ragi\ecd 
desensitization alone It therefore be- 
comes at once obvious that c^cn though 
goldenrod pollen appeared in small 
quantities on the plate during the rag- 
weed season, it w’as not sufiicicnth 
concentrated to produce s)mptoms in 
the majority of cases Two of the 
three ragweed and goldenrod seiisitne 
cases who had recened 75 per cent oi 
less relief from ragweed dc«cnsitira- 
tion alone were gnen co«ea*:oinl gold- 
enrod desensitization thcrap> One 
was promptly rclie\ed of her rt main- 
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mg symptoms while the other was not 
materially lmpro^ed 

It would appear therefore that in a 
very heavy goldenrod jear sunptoms 
may be due to goldenrod eien though 
there is no direct or near contact 
This appeared in a lieaij goldenrod 
jear to be an unusual finding Xal- 
urall}', however, those who are known 
to be goldenrod sensitne must aioid 
close contact 

Discussion* 

Past cKperience has shown that in 
average seasons, goldenrod seirntnitj 
maj’’ be ignored, with the cautionan 
suggestion that the indiMdual a\oid 
close contact with the plants In sea- 
sons m which the weed giowth is 
heavj how'cier it would appear tint 
air borne goldenrod pollen ma\ he re- 
sponsible for SMiiptoms CerlainK it 
IS ob\ious that under such circum- 
stances a ragweed sensitne indi\idu.il 
also sensitne to goldcnrotl, who docs 
not rcccnc adequate relief from cfTcc- 
tne ragw'ced treatment should also 
recenc therapeutic trial with goldon- 
rod desensitization 

Our ideas as to how fai pollen nnj 
be earned on the wind ln\t. of rtcint 
\cars required considerabk eNjnn<-ion 
Until rcctiith Schcppcgreirs’ obsi'n.!' 
tions in the mountanis of Vorih Caro* 
lina h.a\c bc.cn the basis for iht snt^ - 
nicnt that lagwcecl jvillni ira\ « arn 
as far n I'' miks In I**'!. 
nurharn" concluckd from iirpCi f oV- 
scrratioiis o\cr I.aki. u >' 

ragweed pfdlcn is ii« irj*. a- n < > 
trated 3n inilt s irom sb'Of -"s • o <-> . •' 
the land Pl'-ck * 0 .^’ Dfrl'in 1 
rei'‘rtrte<l tbit ilm jsda 1 3' * ' 

ried as far ns H) < mt’e 3 ' "'i ; ' > 
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ernment study has been the authority 
tor the statement that pollen from 
Alaska ma} be earned as far as the 
North^\cstern Untied States'* It is 
therefore not at all surprising to find 
that we must consider it probable that 
the heaner pollens of insect fertilized 
plant ma\ be carried in small quan- 
tities on the w ind for a matter of three 
or four miles or more instead of the 
300 or dOO feet usually allotted to 
them 1 f w inglcss insects are actual!} 
earned to elc\ations of se\eral thou- 


sand feet purely by the air currents* 
the surprise is that the situation under 
discussion is not met ^^ith more fre- 
quently 

Aside from close exposuie to the 
plant, goldenrod sensitnity is rarely 
responsible for symptomi., e\en during 
years of heavy prevalence Ho\ve\er 
It would appear that this pollen may 
be carried in small amounts to appre- 
ciable distances by the wind and may 
very occasionally produce symptoms 
m the absence of close contact 
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The Present Status of the Ketogenic Diet 


D Schuyler Pulford, M S , jM 

I T IS my purpose to outline the 
present status of the ketogenic diet 
rather than urge its use or disprove 
Its value by reporting results on 75 
treated cases of epilepsy Sufficient 
time has now elapsed since Wilder V 
introduction of this low carbohydrate 
high fat diet in 1921 to estimate its 
worth 

Ketosis IS physiologically different 
from acidosis caused by a shift in acid 
base equilibrium and has other effects 
than dehydration Therefore, m spite 
of the brilliant results of Fay® and 
McQuarrie® and their followers ^\lth 
fluid restriction, diet-produced ketosis 
still commands our attention 

Epilepsy a Symptoji xot a Disease 
Weed,"* Lennox and Cobb,® ^Vlnkle- 
man" and others ha^e advanced our 
know ledge of the anatom} , physiolog} 
and patholog}' of the central ner\oiis 
system as related to convulsions so far 
that w’e now understand some of our 
failures to arrest epileps} in the jiast 
No longer is auy t}pe of epileps} con- 
sidered “idiopathic ’ -\natoniists. ph}5- 
lologists, surgeons and pathologists 
ha^c demonstrated conclu^nch the 
organic nature of the majont'v of ca^cs 
studied Dand}' and others ha^e 
show’ll at operation a “supra-cortical 

Presented at the San Fnnci«co incctinc of 
the Ainericm Collcpc oi Ph\ -tcni "*1 
6 I9i2 


D , F A C P . Sacramento, Cahtoima 

laking” of fluid in the sub-arachnoid 
spaces not seen at autopsy because of 
the fall of cerebrospinal fluid prc'^surc 
at death This fluid is considered 'cc- 
ondar}' to some cerebral lesion, prob- 
ably an ischemia w ith resultant atroplu 
of the uiiderKing cortex W inklcman'' 
has demonstrated definite pathologi of 
the arachnoid and Pacchionian Ixidics 
in eighty per cent of epileptic brains 
studied, be they of acute, chronic, 
“idiopathic or s\ niptoniatic subjects 

Granted that all seinircs at e org inic 
111 origin, neierthelcss pli\ siochcniical 
factors must explain their periodicitv 
and the \ar}ing degree of ’>u‘.cepii- 
bilit} to such predisjxisjiig meclnnicil 
factors as hjdration, increased pres- 
sure, tumors, etc Thci-c in turn nn\ 
be endocrine or c\en allergic in origin 
for all we know But toda\ cvc’i 
tliougli wc find certain rirfMtiic h '»orm 
as predisposing cau'-ts wc Jii’d nnr- 
sches esen as in the tune of Pip- 
jxicrates, ignorant of the jire 'ipitrtiu/ 
pin siochcniical ln<is of e'pikpsv i.-d 
until till" IS found mu'-t heirx v I’F 
Doctor ra\ ® “'I h il t pili p^i v, li! : t \ t r 
he ciire'd we are cert i”!. lit *•'? .! 
nn\ he coiUrol!t<! in a nrt.i cr 
lo that wt acet}'*, for dial'"*' - i* * > 
vihlc " 

Mitho'i- ««i 1 , » 

In the t vohU!( .i of •* • "t ' - 
epiUp"' wc i"”’ : 
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uhjch are in the order of their devel- 
opment * 

1 . Fasting, 

2 Kctogcmc diet, 

3 ]\rodification of mineral metabo- 
lism — shift of acid-base equilibrium, 

4 Modification of water metabo- 
li-'in — dth> dration. 

Fasting IS impracticable and became 
unneccs<;ar\ wnlh Wilder’s introduc- 
tion of the kctogcmc diet in 1921, 
lioth oi ihe^c methods result in im- 
IHTtect comlmstion of fats, produang 
a fatt\ acid acidosis The> produce a 
shift in the acid-basc balance (prc- 
%cnting an abnoimal alkalosis), reduce 
thi. water \olumc of the bod\’, and 
dun in some unknown w’ay the 
initabtluj of the central ner\ous 
•'V st< ni 

Since kno"is was ecen to produce 
.1 '•hi ft <*f th< acid-base equilibrium, 
>t«di(s Wire undertaken to note the 
otiVn of moditNing the mineral 
nil t iljolt'-m of the ho<l\ I’cterman*' 
U'Und *.n It aliwilo'.i'' itself did not cx- 
1*' $|ji 'U' « ptibilit} to coiniilsums for 
t'ltnots ni'i^ie attack free by the 
k » «i'i*iu dal did nut <lt\elop sel/u^e^ 
0*1 t ' *1?', alkali* to tin point of 
>1 <0' Ikirul ’ cniphaM/cd the role 
r.ntnm m loth diludratmg 
i'"-* 'I till ttjr, irtlt,tbilu> of the 
* ril , a action i#* '.odium 

t ,'k‘l b Ip rftan v.itn in nil- 
'* s o 1 » til' tf 'rruab btv ^'odimn 
‘ .tnn *» '?}j Ill'll taliitini 

;l 't* " ds - f'o 11 n* i*< 
r ‘ " a’ 'r-i • ' *M'h 

' f> 5 i- {, , 


librium, deh} dration per sc was next 
advocated in the treatment of epilepsy 
Fay’s- dehydration reports ga\e a most 
comprehensn e review of the epilcps\ 
problem and indicate “hydration” and 
“dehydration” to be the most im- 
portant elements of cause and cure. 
He concludes “The predisposing fac- 
tor concerned m a major con\ulsi\c 
seizure is due to a h} dration stale, 
bow'c\er induced, whether local or 
diffuse, and proper control of this 
factor, when possible, gi\cs rise to an 
attack free existence which ma} con- 
tinue as long as the patient’s water 
metabolism or fluid balances remain 
w’itliin the limits of projier compensa- 
tion ” 

The precipitating factor remains nu 
unknown quanlitv, even as in the 
etiology of goiter an unknown factor 
still hafllcs us McOimrne’s’” hydra- 
tion dcmonsliations, the inducing of 
scinires In increased water intake, 
comhmed with pitmlari antidiurcsis. 
confirm the surgeons’ wet hrain ob- 
servations, Laisfjii and Rowi)troe’s'‘ 
water intoxication studies, and sub- 
si,intiate the In dration state ns Ihmui: 
tin print iple predisposing f,ictor in 
tpileps\. 

rile fpustioii wbt’llier *li bjflration u 
a suptrior nutbod to tin* strut l-ilo 
uttm ditt 1 - not fairh jait. for tlc'- 
.ir* sr> rlo-'h nlatid 'flit lito'.Miuf 
dit ; .’dd- .1 stditivi < fft • t to <bb>drr. 
liMii ft )i nitebt If ld<;ufl 1“ a nn?d 
‘i» bt»lr,iiis*ia p’u > iiitmii d h in k'"’ 
I'd th ft tk» 'dtfivi f iTf } oi tt’** 
t ' * 1 -St d 1 1 1 not b 't' r tb ''I tk i' 
id b'f ,' 1 , 1 'lb' 5 trsi*- for 't 1 ’ 

' *! b .'ui/ 1 \f I ’ ik t Uojj** i’ ^ ’* 

■ ' I ’ - xl*'. •' rr» ' f i'i ’d ■■ ‘ 
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If all epilepsy is “s 3 ^mptoinatic” and 
the continuing convulsions act pci sc 
as constant traumata to add to the 
organic basis it is important to stop 
them early It occurs to me that the 
ketogenic diet is proving a means of 
telling how earl} or extensive a change 
w e have in the central nervous system 
The ketogenic diet alone of all the 
methods of treatment produces an ar- 
rest in convulsions which lasts long 
after the ketosis is abandoned Does 
this not mean that progression of the 
brain patholog)' is arrested long 
enough for the patient to adjust to it. 
and that he can adjust successfully only 
to a slight lesion? ^Vhen dehydration 
IS necessary either supracortical laking 
or ad^anced brain changes are present 
to which the patient can nc^er adjust 
Therefore, it is necessary to continue 
the dehydration as long as one wishes 
to be coinulsion free 

When ketosis fails ne have an ad- 
lanced cerebral lesion Deh}dration 
should then be resorted to either alone 
or combined with a mild ketosis and 
the patient told that it im11 probabh 
be a lifelong procedure 

Resllts or TarATSiENT with the 
Ketogemc Diet 

Helmholr Peterman,’" 'ralbot ’■* 
and Barborka’® earl} shoncd the value 
of the ketogenic diet in the treatment 
of cpilepsA Results reported from 
diffcient quaiter<5 arc suqin‘«mgl} uni- 
foim. Epileptic comulsions di'-appcar 
completch m about onc-third of all 
children thus treated but the jiropor- 
tion of arrests m adult‘> i'^ ‘■malkr 
The coinul«ion free <5tatc has persisted 
loneer after the ketogenu diet tlnn 
alter deIn dint ion uhen the ngnrous- 


ness of the two regimes is lessened 
Many children after returning to an 
almost normal diet following si\ 
months of ketosis ha\e been apparent- 
ly normal for }ears In September. 
1930, Helmholz’® reported a senes of 
272 cases started on a ketogenic diet 
eight }ears before Of a total of 171 
who cooperated completch. 43 or 30 
per cent, were free from attacks for 
one }ear or more, 32 or 23 per cent 
were improved, and 66. or 47 per cent 
w’ere not helped Talbot*'* and Peter- 
man’’ recount similar expentnees 
Barborka*"* noted poorer results with 
adults Of one hundred non-msutu- 
tional. supposedl} “idioiiathic’ ci>*e'« 
treated with a ketogenic diet, sar\mg 
from 16 to 51 }ears of age and of 
from one to thirt}-two }cars duration 
he reported 12 per cent controlled, 41 
per cent dcfinitch impro\ cd and J 1 
per cent not benefited Coinhining the 
controlled and the dcfinitch imprn\c<l 
we ha\c 56 per cent, or o\cr one-half 
of the total. Iiencfitcd M\ experience 
corroborates this rcjiort and tmpln- 
si/cs that we should gixe patient-- of 
all .iges a trial treatmeiil 

In summar}, wc m.i} sa} tint with 
the ketogenic diet alom, without *•!« • 
tial .ittcntion to water or mtmnl 
mclalwlism. onc-third of tin co'';«i - 
tne intelligent einkjitic'- c.in 1m nndt 
free from scirnrcs '1 he 1m st n-'*ilt- 
aic obtained in ihiMrcn and ^>’n• - 
.ndult*- who are jii-t Iv'cinnin; to l'~>. 
'■tirure*' Patuiit'- with fstij.ml -t 
tick*- of long dmafii' . k- 

f.i\ oi ahh 

The ktiogtiiK <’n; i- j •: » i* 
Micctv-ful with /■i.'rt ' d''i% 

tim trcatiiK n h *. • o ’ r -t * 
ijjwni th.- o*" * k; ' 
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which are in the order of their devel- 
opment * 

1 Fasting, 

2 Ketogenic diet, 

3 Modification of mineral metabo- 
lism — shift of acid-base equilibrium, 

4 Modification of water metabo- 
lism — dehydration 

Fasting is impracticable and became 
unnecessary with Wilder’s introduc- 
tion of the ketogenic diet in 1921 
Both of these methods result in im- 
perfect combustion of fats, producing 
a fatty acid acidosis They produce a 
shift in the acid-base balance (pre- 
venting an abnormal alkalosis), reduce 
the water volume of the body, and 
effect in some unknown way the 
irritability of the central nervous 
system 

Since ketosis was seen to produce 
a shift of the acid-base equilibrium, 
studies were undertaken to note the 
effect of modifying the mineral 
metabolism of the body Peterman* 
found that alkalosis itself did not ex- 
plain su<!ceplibihty to convulsions for 
patient*? made attack free by the 
ketogenic diet did not develop sei7ures 
on taking alkalies to the point of 
alkalosis Detrick*’ emphasized the role 
of calcium ions in both dehydrating 
and reducing the irritabilit} of the 
both cells, a rexerse action to sodium 
ions which help retain water in cells 
anti increase their irnt.ibiliU Sodium 
chloride -free diet*? with high calcium 
intake with its mohih/ation, if ncccs- 
' ire, with jiaiathormone, togi thcr with 
nu>d< rate fluid resliiction ha\c in her 
Ininh ttaurolltd ep:!cp'-\ eeithout the 
w-'i •'{ tht strut lci<»,^<nir thet 

\tt*r I istnit; tttft/iiUr duts nul 

tb' p-i»)<r dntt in tb‘ -^eid b"' tt{tn- 


hbrium, dehydration pei se was next 
advocated in the treatment of epilepsy 
Fay’s- dehydration reports gave a most 
comprehensive review of the epileps}' 
problem and indicate “hydration” and 
“dehydration” to be the most im- 
portant elements of cause and cure 
He concludes “The predisposing fac- 
tor concerned m a major convulsive 
seizure is due to a hydration state, 
however induced, whether local or 
diffuse , and proper control of this 
factor, when possible, gives rise to an 
attack free existence which may con- 
tinue as long as the patient’s watei 
metabolism or fluid balances remain 
within the limits of proper compensa- 
tion ” 

The precipitating factor remains an 
unknown quantity, even as m the 
etiology of goiter an unknowm factor 
still baffles us McQuarrie’s^® hjdra- 
tion demonstrations, the inducing of 
seizures by increased w^ater intake, 
combined with pituitaiy antidiurcsis, 
confirm the surgeons' wet brain ob- 
servations, Larson and Rowntrec’s" 
w^ater intoxication studies, and sub- 
stantiate the hydration slate as being 
the principle prcdisjiosing factor ni 
epilepsy 

The question w’hether dchx dration is 
a superior method to the strict keto- 
genic diet IS not fairU put, for tbe\ 
arc so closch related The kclogcinc 
diet adds a scdatixc effect to dehydra- 
tion so it might be likened to a niikl 
deh\ dration plus luminal It has been 
saul that the scdatixe (ffett of the 
kctogcnu diet is not better tli.iii tint 
**f luminal Tim is not true for U ba*- 
a dtlndratini' cfitit that luminal luk-. 
atul climcalK it arn st-. (onxttbiorn 
xelun the binim d alone bn faib'd 
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If all epilepsy is “s} mptomatic” and 
the continuing convulsions act per sc 
as constant traumata to add to the 
organic basis it is important to stop 
them early It occurs to me that the 
ketogenic diet is proMng a means of 
telling how early or extensn e a change 
w e hai e in the central nervous system 
The ketogenic diet alone of all the 
methods of treatment produces an ar- 
rest m convulsions which lasts long 
after the ketosis is abandoned Does 
this not mean that progression of the 
brain pathology is arrested long 
enough for the patient to adjust to it 
and that he can adjust successfully only 
to a slight lesion^ When deh}dration 
is necessary either supracortical laking 
01 ad^anced brain changes are present 
to which the patient can ne^er adjust 
Theiefore, it is necessar}' to continue 
the dell) dration as long as one w ishes 
to be convulsion free 

When ketosis fails we have an ad- 
^anced cerebral lesion Deh) dration 
should then be resorted to either alone 
or combined with a mild ketosis and 
the patient told that it will probabh 
he a lifelong procedure 

Results of Treatment w'itii the 
Ketogenic Diet 

Ilelniholz,’- Peterman,*® 'I'albot.” 
and Barborka*' early showed the Naluc 
of the ketogenic diet in the treatincnt 
of epilepsy Results reported from 
difftient quaiters are surprisingh uni- 
form Epileptic coiiMilsioiis disappear 
completely in about one-third ol all 
children thus treated but the prt>poi- 
tion of arrests in adtllt^ is snnller 
The coinulsion free state has ptrsistetl 
longer after the kctogcim diet tlnn 
after deh\ dration when the rigorous- 


ness of the two regimes is lessened 
Mail) children after retuniing to an 
almost normal diet following «ix 
months of ketosis ha\e been apparent- 
ly normal for )ears In September 
1930, Helmhol?*® reported a senes of 
272 cases started on a ketogenic diet 
eight years liefore Of a total of 171 
w'ho cooperated completcl), 43 or 30 
per cent, were free from attacks for 
one } ear or more , 32 or 23 {)cr cent 
were impro\ed. and 66 or 47 per cent 
were not helped Talbot’^ and Peter- 
man*' recount similai cNpencnces 
Barborka*" noted poorer results with 
adults Of one hundred non-msmu- 
tional supposedl) “idiopathic’ casci. 
treated with a ketogenic diet larviiig 
from 16 to 51 years of age and of 
from one to thirt}-two \cars duration 
he reported 12 per cent controlled. 41 
per cent definitel) impro\cd and 44 
per cent not benefited Combining the 
controlled and the definitch improveil 
we haNC 56 per cent or o\er one-half 
of the total licnefittd M) t\j)critiirc 
corroborates this rtjiort 'iiid emjdn- 
sizes that we should gi\e patnuts of 
all ages a trial treatment 

In summar). we ma\ sa\ tint with 
the ketogenic diet alone', wiiliont sjx . 
cial attention to water <ir mi.n ral 
inct.alx>lism one-third of the eobjirr i- 
tiae intelligent cjiileptic*- can b' in ‘fie 
free from seizures 'I be !>' si i.stbv 
are eibtaincd in children tnd \'n*. 
aeliilts who arc jii'-t Ugninutg to 1 i\r 
seizures Patients with fnoite ’ >1- 

taeks of king einratioa n-j- d '• 
faeorahh 

'I he ketivcmc d't r<- Ji’.t" b 
succe-'-fnl witn fr! t t ‘ d*-*. ’ - 

tion tn itmn't Is “■ i <• h'" e’ * ’ *■* '' ' 
tij' ‘11 till'- pi « s * > 
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which are in the order of their devel- 
opment 

1 Fasting, 

2 Ketogenic diet, 

3 Modification of mineral metabo- 
lism — shift of acid-base equilibrium, 

4 Modification of water metabo- 
lism — dehydration 

Fasting IS impracticable and became 
unnecessary with Wilder’s introduc- 
tion of the ketogenic diet m 1921 
Both of these methods result in im- 
perfect combustion of fats, producing 
a fatty acid acidosis They produce a 
shift in the acid-base balance (pre- 
venting an abnormal alkalosis), reduce 
the water volume of the body, and 
effect in some unknown way the 
irritability of the central nervous 
system 

Since ketosis was seen to produce 
a shift of the acid-base equilibrium, 
studies were undertaken to note the 
effect of modifying the mineral 
metabolism of the body Peterman® 
found that alkalosis itself did not ex- 
plain susceptibility to convulsions for 
patients made attack free by the 
ketogenic diet did not develop seizures 
on taking alkalies to the point of 
alkalosis Detrick® emphasized the role 
of calcium ions in both dehydrating 
and reducing the irritability of the 
bod} cells, a leverse action to sodium 
ions which help retain water in cells 
and increase their irritability Sodium 
chlonde-free diets with high calcium 
intake with its mobilization, if neces- 
‘^ar} , w nil parathormone, together with 
moderate fluid restriction have in her 
hands controlled epilepsy w'lthout the 
use of the strict ketogenic diet 

After lasting, ketogenic diets and 
the pnipcr '•hift in the acid-base equi- 


librium, dehydration per se was next 
advocated in the treatment of epilepsy 
Fay’s- dehydration reports gave a most 
comprehensive review of the epilepsy 
pioblem and indicate “hydration” and 
“dehydration” to be the most im- 
portant elements of cause and cure 
He concludes “The predisposing fac- 
tor concerned in a major convulsive 
seizure is due to a hydration state, 
however induced, whether local or 
diffuse , and proper control of this 
factor, when possible, gives rise to an 
attack free existence which may con- 
tinue as long as the patient’s Avater 
metabolism or fluid balances remain 
within the limits of proper compensa- 
tion ” 

The precipitating factor remains an 
unknown quantity, even as in the 
etiology of goiter an unknown factor 
still baffles us McQuarrie’s^® hydra- 
tion demonstrations, the inducing of 
seizures by increased w^ater intake, 
combined with pituitary antidiuresis, 
confirm the surgeons’ wet brain ob- 
servations, Larson and Rowntree’s“ 
w'ater intoxication studies, and sub- 
stantiate the hydration state as being 
the principle predisposing factor in 
epilepsy 

The question ivhether dehydration is 
a superior method to the strict keto- 
genic diet IS not fairly put, for they 
are so closely related The ketogenic 
diet adds a sedative effect to dehydra- 
tion so It might be likened to a mild 
dehydration plus luminal It has been 
said that the sedative effect of the 
ketogenic diet is not better than that 
of luminal This is not true for it has 
a deh}drating effect that luminal lacks, 
and clinicall} it arrests convulsions 
when the luminal alone has failed 
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If all epileps}’’ is “symptomatic” and 
the continuing convulsions act per sc 
as constant traumata to add to the 
organic basis it is important to stop 
them earl)’ It occurs to me that the 
ketogenic diet is proving a means of 
telling hou earl) or extensn e a change 
u e hai e m the central nervous system 
The ketogenic diet alone of all the 
methods of treatment produces an ar- 
lest m comulsions which lasts long 
after the ketosis is abandoned Does 
this not mean that progression of the 
brain pathology is arrested long 
enough for the patient to adjust to it. 
and that he can adjust successfully only 
to a slight lesion’ When dehydration 
is necessary either supracortical laking 
or adAanced brain changes are present 
to uhich the patient can ne\cr adjust 
Therefore, it is necessary to continue 
the dehydration as long as one \Mshes 
to he convulsion free 

When ketosis fails ^^e have an ad- 
\anced cerebral lesion Dehydration 
should then be resoi ted to either alone 
or combined uith a mild keto'sis and 
the patient told that it will probably 
be a lifelong procedure 

RrsLLTS or TarATMCNT with run 
KtTOcrvic Dii:t 

Helinholr I’elerinan Talbot 
and Barhorka’* early showed the \alue 
01 the ketogenic diet in the treatment 
of cpilep«:\ Rccults reported from 
dilTtrciit quai tor's arc Nurprisincly uni- 
form Epileptic coin uKion« disajiptai 
completoh in about one-thinl i»f all 
childien thu<s treated but the propor- 
tion of arro'sts in adult'* i'* MiialUi 
The coiniiEion free ‘•tnte In** por*.i'.ted 
loimer after the ketogenic diet tlnn 
after deh\ dr.ation when tlie iigorou*. 


ness of the two regimes is lessened 
Alany’ children after returning to an 
almost normal diet following si\ 
months of ketosis ha\e been apparent- 
ly normal for years In September. 
1930, Helmholz*® reported a ccries of 
272 cases started on a ketogenic diet 
eight years before Of a total of 171 
w’ho cooperated completely *13 or 30 
per cent, were free from attack*; for 
one year or more, 32. or 23 per cent, 
were impro\cd. and 66, or -17 per cent, 
were not helped Talbot’* and Peter- 
man’" recount simil.ar experiences 
Barborka*' noted poorer results with 
adults Of one hundred non-institu- 
tional. suj)jx)sedly "idiopathic’ cases 
treated with a ketogenic diet \ar\nig 
from 16 to 51 years of .age and of 
from one to thirty -two \cars dumtinu 
he reported 12 per cent controlled, 44 
per cent definiteh impro\cd and 44 
per cent not benefited Combining the 
controlled and the defimtcK impro\ed, 
we haac 56 per cent, or o\ci oiu-h.ilf 
of the total. Ixmcfited My experience 
corroborates this report and tmpln- 
S17CS that we should gi\e pitie.it'* of 
.nil ages a trial treatment 

In summary, wc may s ly tint wnb 
the ketogenic diet alone without sjw . 
cull attention to watei or mi 4tr.> 
mct.nl'ohsm one-third nf tin ci>Oi'«r<- 
tuc mtelhgcnt epileptics rnii lx m on 
frte from scimrcs Tlie b*'*' ri'Mlt* 
are olnauud i.i chiMmi n.i'I 'i 
adults who m ju*' I" .:’iui’*j,’ ti> I 
scirurts PatK.it’* with frci 'u ‘ t- 
talks oj long iiuntj'tii rr , • ■ 
f.lM*’"'b1\ 

The k**o^tuic < •' ’s 1 *,4 ’ * 1 

sitccissful with / '•' 1 .*>!•’ 

tioi tmtnifit ’ j f ’ ^ f I ’ r’'f ' 

I'pn'j th*'' pi or «>’ Tj ’ <•* N 
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Modern Method of Treatment 
It has been my experience that for 
the successful handling of the epileptic 
symptom complex one cannot rely 
solely upon the ketogenic diet Quite 
often ketosis must be supplemented 
by low N'aCl, high calcium, intake and 
limitation of fluids I have called back 
several patients who were only im- 
proved on a ketogenic diet alone, who 
with this combination treatment are 
now convulsion free Each of the 
above methods, ketosis, sodium- 
calcium change and dehydration will 
arrest certain patients Many of them 
need a combination of two or three 
of these systems of treatment Mc- 
Quarrie^® is in accord with this experi- 
ence and Bauer^" placed 27 children 
who showed only 35 per cent cures 
with the ketogenic diet on Fay’s 
method of dehydration with the result 
that “the same group over a period of 
one year under control showed almost 
100 per cent symptomatic relief of 
attacks” Helmholz’^® patients not 
helped by withdrawal of water when 
a ketogenic diet failed, were not re- 
ported in detail and may belong to the 
group which needs all three methods to 
arrest convulsions Perhaps they even 
fall into the class of Howard West’s"® 
case of an epileptic child with an as- 
sociated diabetes who even with im- 
pending diabetic coma with, a low 
plasma carbon dioxide figure continued 
to ha\c seizures This case stands as 
a shining example of one of the 35 
per cent of cases which ketogenic diet 
dot^* not cure, probablj because of an 
advanced organic brain lesion. Such 
an Isolated experience should not dis- 
courage one from continuing with the 
ktu>gonic diet treatment but empha- 


sizes the necessity of combining the 
newer methods with it 

It is often found practicable to give 
from one to three grams of luminal 
a day in the early stages of treatment 
though this IS not always necessary 
When stopping it, it should be with- 
drawn gradually 

Causes for Failure 

Early epilepsy, particulaily petit 
mal, apparently can be cured, giand 
mal when well established can be ar- 
rested, not cured Advanced organic 
brain changes are the chief causes 
pi eventing successful treatment 

If there is a removable focal organic 
brain tumor, operation should not be 
delayed Parker®^ reported that in a 
series of 313 brain tumor cases seven 
per cent had no other symptom than 
convulsions for over a year Twenty- 
one per cent had convulsions some 
time in their course, and a convulsion 
was the initial symptom in over half 
of these Advanced degenerative or- 
ganic lesions in the Pacchionian sys- 
tem or cortex, and developmental 
venous anomalies often defy treat- 
ment A complete neurological exam- 
ination including x-rays of the skull 
and ventriculograms should therefore 
be done on all convulsion cases. 

Old age, chromcity, mental deterio- 
ration, psychopathies, and lack of in- 
telligence or cooperative ability spell 
failure in direct proportion to their 
extent Good physical and mental hy- 
giene without the factors of fatigue 
and emotional stress and worry are es- 
sential 'Mechanical factors such as 
mistakes in calculations, variation in 
foods, too little explanation to the 
patient, too small a degree of ketosis, 
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etc , must be considered It is often 
necessary to increase the degree of 
ketosis over that necessary to give a 
slightly positive diacetic acid test in 
the urine A fluctuation in the degree 
of ketosis may be due to an individual 
variation in the absorption of fat in 
diflFerent persons When a high degree 
of ketosis fails, further water restric- 
tion or a change in the mineral 
metabolism should be effected 

Dangers or the Ketogenic Diet 

Since the including of yeast and 
viosterol m the ketogenic diet, no de- 
ficienc) diseases have been reported 
No harm has been reported from a 
negative nitrogen balance ^\hlch, if 
present on the low protein intakes 
used, IS onl} transitory Whether the 
two grams protein pei kilogram of 
bodj weight as lecommended bv Mc- 
Quairie** are necessarj, or the one 
and one-fourth grams as usuall} gnen 
to growing children, sufficient, is not 
settled Adults seem to do ^\cll on 
two-thirds of a gram of protein per 
kilogiam bod) weight as Wildci has 
proven with diabetic diets It is cus- 
tomarj now' to give calcium lactate to 
prc\ent the tendenc\ to a negatnc 
calcium balance which high fat diets 
iiHoke, as w'ell as for its delndrating 
and sedatne effects In this regard it 
should be noted that calcium lactate 
CaCC-lI-OO. moleculai 

weight of 308 in the process of inctab- 
olism gnes an ,T\ailablc glucose. 
Crtlli.O, molecule of ISO 'I'lns means 
th.il the eight gi.ims oi c.ilcium hetate 
which IS often prescribed d.aih would 
dexelop m its iiictabobsjn 4 6/ of anti- 
ketogenic glucose 

The In pcrcholt stcrenna oi high fit 
diets has xet to be pnwed luUtcrions 
with epileptic* a* To<1m** holds jt ,s 


for diabetics So with the gning of 
browser’s )east, xiosterol, and calcium 
lactate wuth the ketogenic diet, and 
with w'ater restriction to tw enta ounce* 
the deeper states of ketosis arc not 
often necessarj to control coinulsions 
and a sufficient supplj of nitrogen and 
an unharmful amount of fat arc con- 
sumed Amenorrhea in w’omcn is pre- 
vented bj the Mtamm B of brewer’s 
jeast 

Therxpeutic Appucxtions Other 
Than Ephxpsx 

It IS common knowledge that the 
high fat diet, through it* high Mt mini 
A content, reduces the number .ind 
sexeritj of infections such as colds and 
influenza Prcxention or attenuation 
of measles and scarlet fextr is ,1160 
noted Higgins-^ has suggested tint 
because of the lessened fecal bactcrnl 
content the ketogenic diet should be 
tried 111 arthritis or other discn*i* 
thought to be due to absorption from 
the colon Clark" and Hclmbnl?"'’ 
Imc un])nblisbed data to sbov the 
ketogenic diet to be a distinct adjuiut 
m the treatment of CLrtani txpes of 
urniarx infection 

\\oIb,icb and Howo*' of Ihrxini, 
on animal cNjicnmint Uion co.jclud'-d 
that \itanim \ difunnix dl>>ws 
iur\ to nil ipilbi ha] strnciurc - nu/o 
of the respirntorx ahn,''itir. grm*-)- 
mmarj sjv.tcnis and tin t.t n,<i si m 
and that the high xit n..n \ < 
of tilt kttogi lie d’* ! It ' •' 

strtngtbin this dtfti,sr ti ,.5 - -g * ’ 

bnicnil nitisiop 

Mignuu I ntl i1 ' 1 3* ' 3 ' I ’ 

with ’'biU'i ;} < »*•.>' •> < ' 

success ."s uic tj 'Up t I '•s • . 

\ fc.' nst t>t IS -i ' ' %' 

Iwcn br 3( ’ t* I 1 3 --M ’ ' • ‘ ' 

S,'''gist t"'( ,3 s • 
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Modern Method of Treatment 
It has been my experience that for 
the successful handling of the epileptic 
sjTnptom complex one cannot rely 
solely upon the ketogenic diet Quite 
often ketosis must be supplemented 
by low NaCl, high calcium, intake and 
limitation of fluids I have called back 
several patients who were only im- 
proved on a ketogenic diet alone, who 
with this combination treatment are 
now convulsion free Each of the 
above methods, ketosis, sodium- 
calcium change and dehydration will 
arrest certain patients Many of them 
need a combination of two or three 
of these systems of treatment Mc- 
Quarrie^® is in accord with this experi- 
ence and Bauer^° placed 27 children 
who showed only 35 per cent cures 
with the ketogenic diet on Fay’s 
method of dehydration with the result 
that “the same group over a period of 
one year under control showed almost 
100 per cent symptomatic relief of 
attacks” Helmholz’^® patients not 
helped b} withdrawal of water when 
a ketogenic diet failed, were not re- 
ported in detail and may belong to the 
group which needs all three methods to 
arrest convulsions Perhaps they even 
fall into the class of Honard West’s*® 
case of an epileptic child with an as- 
sociated diabetes who even w'lth im- 
pending diabetic coma w’lth a low' 
plasma carbon dioxide figure continued 
to have seizures This case stands as 
a shining example of one of the 35 
per cent of cases which ketogenic diet 
d<jci. not cure, probably because of an 
ad\anccd organic brain lesion Such 
an i'«olatcd experience should not dis- 
courage one from continuing with the 
ketogenic diet treatment but empha- 


sizes the necessity of combining the 
newer methods with it 

It IS often found practicable to give 
from one to three grains of luminal 
a day m the early stages of treatment 
though this is not always necessary 
When stopping it, it should be witli- 
drawm gradually 

Causes for Failure 

Early epilepsy, particular!} petit 
mal, apparently can be cured, giand 
mal when well established can be ar- 
rested, not cured Advanced organic 
brain changes are the chief causes 
preventing successful treatment 

If there is a removable focal organic 
brain tumor, operation should not be 
delayed Parker*^ reported that m a 
series of 313 brain tumor cases seven 
per cent had no other symptom than 
convulsions for over a year Twenty- 
one per cent had convulsions some 
time m their course, and a comulsion 
was the initial symptom in over half 
of these Advanced degenerate e or- 
ganic lesions in the Pacchionian sys- 
tem or cortex, and developmental 
venous anomalies often defy treat- 
ment A complete neurological exam- 
ination including x-rays of the skull 
and ventriculograms should therefore 
be done on all convulsion cases 

Old age, chromcity, mental deterio- 
ration, psychopathies, and lack of in- 
telligence or cooperative abilit\ spell 
failure m direct proportion to their 
extent Good physical and mental hy- 
giene without the factors of fatigue 
and emotional stress and worr\ are es- 
sential Mechanical factors such as 
mistakes in calculations, \ariation m 
foods, too little explanation to the 
patient, too small a degree of ketosis, 
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etc. must be considered It is often 
necessary to increase the degree of 
ketosis over that necessary to give a 
slight!} positive diacetic acid test in 
the urine A fluctuation in the degree 
of ketosis may be due to an individual 
^arlatlon in the absorption of fat in 
different persons When a high degree 
of ketosis fails further water restnc- 
tion or a change in the mineral 
metabolism should be effected 

D.-vngers of the Ketogexic Diet 

Since the including of yeast and 
iiosterol in the ketogenic diet, no de- 
ficieiic} diseases have been reported 
No harm has been reported from a 
negatn e nitrogen balance ^\ Inch, if 
present on the low protein intakes 
used, IS onh transitorj ^^'hether the 
two grams protein per kilogram of 
bod} weight as recommended b} Mc- 
Quarrie-- are necessar} or the one 
and one-fourth grams as usual!} gi\en 
to growing children sufficient, is not 
settled Adults seem to do well on 
two-thirds of a gram of protein per 
kilogram bod} weight, as A^’ilder has 
pro^en with diabetic diets It cus- 
tomar} now to gl^e calcium lactate to 
pre\ent the tendency to a negati\c 
calcium balance whicli high fat diets 
iinoke as W'ell as for its delndratinu 
and cedatne effects In this regard it 
should he noted that calcium lactate 
Ca(C.H.O.)o 5 H.O with a molecular 
weight of 30S in the process of metab- 
olism gl^cs an a^allabIc glucose. 

molecule of ISO 'I his iiicms 
that the eight grams of calcium l.ictatc 
which IS often prcsciilicd daih would 
de\cIop in its metabolism *1 6/ of anti- 
ketogenic glucose 

The h} percholcstcrcniia of high fat 
diets has }ct to be pro\cd deleterious 
with epileptics as Joshir* holds it i« 


for diabetics So with the gi\nng of 
brewer’s }east, iiosterol, and calcium 
lactate with the ketogenic diet, and 
with water restriction to twent}’ ounces 
the deeper states of ketosis are not 
often necessar}' to control con\ulsions 
and a sufflaent suppl} of nitrogen and 
an unharmful amount of fat are con- 
sumed Amenorrhea in women is pre- 
\ented b} the Mtamin B of brewers 
}east 

Therapeutic Appucvtioxs Other 
Thak Epilepsy 

It is common knowledge that the 
high fat diet, through its high Mtamin 
A content, reduces the number and 
severit} of infections such as colds and 
influenza Pre\ention or attenuation 
of measles and scarlet fc\er is also 
noted Higgins"'* has suggested that 
because of the lessened fcail bacterial 
content the ketogenic diet should be 
tried in arthritis or other diseases 
thought to be due to absorption from 
the colon Clark=® and Hclniholz*'’ 
ha\e unpublished data to show the 
ketogenic diet to be a distinct adjunct 
in the treatment of certain tvpes of 
iirinar}' infection 

Wolbach .and Ilowe-* of llar\ard 
on animal e.Ypcrimcntation. concluded 
that Mtamin \ dcficienc\ ,'dlows 
JUT} to .all epithelial stnicture- namch 
of the respirator} abmeanr} gtnto* 
unnar} s}<:tcm< .and iIk t\c .-^nd skip 
.and that the high Mtamin \ co'U'‘Mt 
of the ketogeme d.it icnfK :<> 
strengthen this defcisc ]n..ig a-ain't 
bacterial nnaisjoii 

Mignainc hcad.irbt In*. i« t ’ ‘ t*,’' 
with .aivuit the 

success the tpikii'. 'u',; t< 

\ few cn«cs of -istl rin j . •'Mt*’ ' 
bec.i benefit d n. > 

‘•ucce>. a1!c’'g\ as il ^ >*'•' Cj 
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lepsy Rather would we say that the 
shift m acid-base equilibrium of the 
body fluids was a predisposing cause 
to both the phenomena of “allergy” 
and epilepsy 

It seems logical to treat all post- 
traumatic head injuries by some meth- 
od of dehydration to prevent later 
complications such as epilepsy for 
permanent nerve changes can be 
initiated by a few hours intracranial 
pressure and its consequent anoxemia 
We see, then, that the ketogenic diet 
has been found a useful adjunct in 
the treatment of 

1 Migraine, 

2 Asthma, 

3 Infections of the urinary tract, 
and 

4 As a prophylactic against the 
common acute infections and infectious 
diseases 

Summary 

1 Ketogenic diet ketosis acts dif- 
ferently physiologically from acidosis 
caused by a shift in acid-base equilib- 
rium, and has other effects than de- 
hydiation The ketogenic diet is still 
necessary, therefore, in the treatment 
of epilepsy 

2 In the light of the studies of 
the last decade we must consider all 
epilepsy as symptomatic from organic 
changes in the central nervous system, 
and not “idiopathic” 

3 Until the “precipitating cause”, 
thought to be some phj siochemical 
state, IS disco\ered its cure is not 
jio'^sible The arrest of conMilsions is 
obtained, lio\\e\er, in the majontj of 
cast*, under controlled conditions of 
Keto'^ts, sodium chloride-calcium ion 
bal.tiKc **nd water balance 

-1 riit, results reported from the 
ust, i4i the ka«ii;cntc tliet alone without 


special attention to the water or min- 
eral metabolism are surprisingly uni- 
form About one-third of the intelli- 
gent, cooperative epileptics can be 
arrested, another one-third are bene- 
fited so that they wish to continue wnth 
the diet, but one-third are not helped 
Those that are benefited have only 
slight lesions 

5 The ketogenic diet stops petit 
mal definitely in many early cases, 
dehydration not benefiting these pa- 
tients Petit mal is, therefore, the one 
phase of epilepsy that may be cured 

6 The modern method of ti eating 
epilepsy with a combination of keto- 
genic diet, dehydration and shift in the 
sodium-calcium ions arrests convul- 
sions m the majority of cases A 
“cure”, however, is no nearer now 
than in 1921, when the ketogenic diet 
was first introduced 

7 The chief causes for failure are 
brain tumor, mental deterioration due 
to chronicity and old age, psychopathic 
states and lack of cooperation 

S The dangers inherent in the 
ketogenic diet such as nitrogen, cal- 
cium, and vitamin deficiency are con- 
troverted by yeast, viosterol, and cal- 
aum intake sufficient to prevent 
pellagra, amenorrhea, and negative 
nitrogen and calcium balance Fluid 
restriction permits a mild ketosis w ith- 
out a high degree of cholestereinia 
formerly found with a stricter keto- 
genic diet 

9 The ketogenic diet has been 
found a useful adjunct in the treat- 
ment of migraine headache, asthma 
and urinary infections, and, m the 
persons who arc receiMiig it. it acts 
as a proph> lactic against the common 
acute respiratory infections such as 
colds and influen/ii as well as the 
acute infc'tious diseases of childhood 
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The Treatment of Cavities in Pulmonary 

Tuberculosis 

By LeRoy S Peters, M D , F A C P , Albuquerque, New Mexico 


AFTER observing tuberculosis 
y \ clinically for the past 26 years, 
you can hardly blame me for 
not becoming overly enthusiastic when 
some optimist suggests the expectant 
treatment of cavities, claiming that na- 
ture, with the aid of bed rest, hard pil- 
lows and plenty of endurance, will 
effect a result as often as those of us 
who advocate interference by means of 
various forms of compression therapy 

We have had the curability of tuber- 
culosis sung from the housetops over 
so long a period of time that many 
medical men really delude themselves 
into thinking that it is a curable disease 
To disabuse yourself, you need but 
scan the statistics gathered by compe- 
tent men the world over True, when 
the disease is diagnosed early and 
proper advice given, the majority of 
those patients get well However, early 
diagnosis is a rarity as is evidenced b>r 
the fact that sanatoria over the countrj^ 
show the large percentage of their pa- 
tients m the moderately advanced and 
the far advanced stages of the disease 

Let us then face facts and not fan- 
cies Wc deal w ith a clinical entit}* and 
not a supposition contrary to fact 

Prc<-cntc(l at the San Francisco mcctinR of 
the Anierictn Collette of Ph\«!cians, April 
5 1012 


When tuberculosis passes the early 
stage, cavitation occurs in the majority 
of patients, evidenced either by physi- 
cal signs or x-ray examination It may 
be present also in early tuberculosis, 
when the onset has been acute and the 
process exudative But cavities are 
cavities, and should instill into the 
minds of the tuberculosis worker a 
wholesome respect for their presence, 
and a well grounded desire for their 
elimination They are all too dangerous 
and the sooner we realize the possibili- 
ties of aspiration extension, hemor- 
rhage and miliary spread, and then act 
upon the realization, the more we shall 
be doing to restore the health of an 
otherwise probably doomed consump- 
tive We are too prone to remember 
the patient who lived for 20 years with 
an open cavity, and forget the hun- 
dreds who are dead within 15 months 
of the time the cavity was diagnosed 
Clinical impressions may have their 
place in medicine, although I doubt it, 
but facts form a much saner basis for 
successful treatment of disease 

The pathologist has worked out vari- 
ous types of cavities and has shown 
hou and why healing takes place He 
can tell you ^\hlch cavities nature will 
heal and why nature can effect a re- 
sult He knows from the appearance of 
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the wall whether or not we can expect 
a collapse of a given cavity He can tell 
you from the location in the lung 
whether mechanical interference is nec- 
essar}' or whether magic will do the 
trick He has converted many clinicians 
who feel the urge to play a game of 
uatchful waiting to see what an all- 
wise Providence may or may not do I 
admit that small grape-skinned cavities 
situated beneath the clavicle offer bet- 
ter chances of spontaneous healing than 
large thick-Avalled cavities in a more 
mobile part of the lung I also admit 
that nature at times performs marvel- 
ous feats, but I am cognizant also of 
the fact that she has made many fail- 
ures 

Then, too, we must not lose sight of 
the fact that an economic problem is in- 
volved Most patients can ill afford 
years of cure-chasing uhen some sim- 
ple procedure may restore health in 
months rather than years Since the 
depression, the world is full of the 
new poor, a situation which makes ac- 
tive resistance rather than passive 
doubly ad\antageous 

In glancing o^er the literature writ- 
ten b.v advocates of the natchful wait- 
ing policy, I cannot let pass unchal- 
lenged the article b} Fales and Bcau- 
det^ These authors claim better re- 
sults bj means of bed rest than I ha^ e 
been able to attain b} compression ther- 
apy They show healing m 66 per 
cent of small caMties 23 per cent of 
large ca^ itics, and 32 per cent of cn^es 
\Mth multiple ca^^tles. or an a\erage 
healing of 40 per cent in all ti pcs The) 
chose to compare these figures \\ ith mi 
percentages published m 1929- before 
intrapleural pneumoKsis increased the 
aierages markedh rublishcd reports 
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of my work® were available at the time 
they made use of the less faiorable fig- 
ures They elected to show that 39 
per cent of my cases ga\e complete 
collapse by pneumothorax, and inferred 
that this was the end result m cant} 
healing They should have aieraged 
the percentage of healed cases m com- 
plete collapse, or 53 per cent and the 
healed thoracoplasties, or 36 per cent, 
making a total of 45 per cent of healed 
cavities The later statistics to which 
the}’- did not refer, increase this to 57 
per cent In other words, compression 
therapy show’s healing of ca\ ities m 57 
per cent of cases, and rest show s heal- 
ing in 40 per cent — 17 per cent ad- 
\'antage for compression treatment 
Then, too, they forgot that the class of 
cases w’e treat shows large or multiple 
cavitation m the majorit} of patients, 
and that this class is the least benefited 
bv the rest regime They also at- 
tempted b} combining the group m 
w'hicli cavities that are healed and that 
m w Inch the} are made smaller to make 
the results show to better ad\aiitage 
Unless caMties arc healed, thci arc 
still a gra^c menace and no apologies 
should be offered for allowing them to 
remain open 

In an anal} sis of 700 case*- of arti- 
ficial pncumothora\ ® I showed llie fol- 
lowing results 

Complete compitssion 
51^0 "cll 24 ile-ul 
Partial coniprescjon 
25^/r well 44fr (!<.,a«l 
Xo free space 
well 60'^r 

A glance ,at iIil'-l pcrcf .it-’gi': -h >w«- 
conclusneh tint rli»'-urc of ca* I’lr - 
pi}', since the coinj’li-te c''Ujiri'S» 
cases with ca\'tKs clu-ti} •.km. 53 
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cent well and 24 per cent dead, and the 
“no free space” cases — ^the ones on 
whom it was impossible to do a pneu- 
mothorax — show 16 per cent well and 
60 per cent dead These same failures 
were of necessity treated by bed rest 
There was nothing else to do 

Many partial compressions are now 
made complete by intrapleural pneu- 
molysis, and many of the pneumo- 
thorax failures are being given the 
benefit of extrapleural pneumolysis or 
thoracoplasty In fact, everything is 
being done to eliminate the cavity 
I like Pinner’s classification of cav- 
ities since It IS simple and practical He 
divides them into (1) honeycombing 
or multiple small cavities, (2) small 
round or slightly oval cavities with or 
without perifocal change, (3) irregu- 
lar shaped cavities with thick walls 
The second type offers best chances for 
compression therapy, although honey- 
comb areas collapse if not too near the 
apex where the lung is usually firmly 
adherent The irregular shaped cavity 
with thick walls is hardest to collapse, 
and yet many times perseverance wins 
Let me here outline the various 
methods and their indications First of 
all rest is utilized to see what the pa- 
tient can do with small cavities or 
honeycomb areas Enough cavities heal 
spontaneouslj to w'arrant this expec- 
tant treatment for a reasonable length 
of time, but for a reasonable length of 
time ouly This period should be put 
.It three months, and then if no attempt 
at healing ha*^ taken place, institute at 
<r»ncc ‘some form of compression 

l’liienicectom\ is the method of 
choice m «;mall round ca\ities with 
thin V alls, the so-called grape-skin 
t\i)c Xo m.»tter where situated, this 


form of compiession should be tiied 
first Then if collapse is not attained, 
a pneumothorax may be attempted 
The fact that a phremcectomy has been 
done IS no barrier to pneumothorax 
treatment — oftentimes it is an aid 
This, too, IS the method of choice wdien 
pneumothorax has proven a failure be- 
fore resorting to extrapleural pneu- 
molysis or to thoracoplasty. 

Pneumothorax is by fai the most 
satisfactory form of compression ther- 
apy m the majority of cases, and 
should be the method of choice when 
phremcectomy fails, or in the cases 
showing multiple cavitation oi large 
cavities wuth thick walls Aftei tw'o or 
three months, if adhesions prevent the 
closure of the cavity, intiapleural pneu- 
molysis, if feasible, should at once be 
attempted This procedure con\erts 
many partial collapse cases into com- 
plete collapse, with resultant ca\ ity clo- 
sure. 

Many cavities — situated in the uppei 
third of the lung wdiere adhesions can- 
not be burned — aie suitable for extra- 
pleural pneumolysis This is fairly suc- 
cessful wdien the lung is held firmly 
from below by a pneumothorax or 
when adhesions are dense so that wdien 
paraffin is implanted the lung does not 
slip away thus defeating the puipose 
of the paraffin pressure 

Thoracoplast}'^ falls next in methods 
of choice The longer w^e are in this 
w'ork, the more prone we are to do 
everjrthing possible before resorting to 
ladical surgeiw' More and more pa- 
tients are given the benefit of pneumo- 
thorax, and less and less thoracoplast) 
When proper selection is made and all 
other methods ha^e failed, this surgical 
procedure pro\cs effectne and should 
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by all means be advised Our results 
show 36 per cent made well but also 42 
per cent dead over the years, and this 
IS due to the fact that tuberculous pa- 
tients are poor surgical risks at best, 
and thoracoplasty is major surgery 
Intelligent physicians should recog- 
nize the necessity of conservatism 
Fads must be thrown into the discard 
at once, but progress in the treatment 
of disease can come only when we prof- 


it by experience and learn to e\aluate 
our own work and that of others The 
man who temporizes iMth tuberculosis 
today, who treats advanced disease b\ 
bed rest alone, and the usual loutiiie of 
twenty-five years ago, failing to utilize 
the methods of compression therapy at 
his command, is a menace to his pa- 
tients, and IS not gi\ing the best the 
profession has to offei in the treatinent 
of this disease 
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Chronic Invalidism with Marked Personality 
Changes Due to Myxedema 

By Henry F Stole, M D , F A C P , Hai fjord, Connecticut 


T he clinical aspect of myxedema 
was presented with such thor- 
oughness by the special commit- 
tee of the Clinical Society of London 
appointed in 1883 to study this disease 
that little if anything has been added 
to the clinical picture since that time 
Among the 109 cases reviewed, it was 
found that slowness of thought and 
mental disorders of an irritable and 
suspicious charactei, with hebetude 
alternating with somnolence, were very 
common Delusions and hallucinations 
occur led in one-half the cases and in- 
sanity was noted in about the same 
]ier cent Acute or chronic mania and 
dementia were common with a marked 
predominance of suspicion and self- 
accusation 

Since the advent of simple appaiatus 
for determining the basal metabolism, 
the condition is frequently detected, 
especialU in hospitals and clinics 
where routine tests are performed 
Yet the disease is often undetected 
for mail} jears as the cases heie pre- 
‘^ented illustrate 

One IS impressed with the marked 
])ersonalit\ changes present in the ad- 
\ancecl case*, irritahihtj . untriithful- 
neN^. ‘•U'-picton. dclu<;ions, retarded 

for jmtiticatio'i Dcaniticr 18 

to'j 


cerebration, inability to concentrate, 
introversion and failing memory are 
conspicuous 111 the cases here reported 
It IS quite obvious that these patients 
are very difficult to get on with and 
as they frequently live many years, 
the home is sometimes wrecked as a 
consequence 

Case Reports 

Case I Nearly every pleasant aiternoon 
after banking hours some twenty years ago, 
one could see a fine-looking old gentleman 
with closely cropped beard sitting in a buggy 
with the top thrown back, driving a rangy 
bay horse about the streets of Hartford On 
the seat beside him was what to a casual ob- 
server might easily have been mistaken for 
an image of Buddha The sallow, brown 
skin, the puffy, expressionless face and the 
sinister appearance in general, resembled 
closely the image of the great god When- 
ever I saw them I was deeply interested be- 
cause a few years before, while an intern in 
the Hartford Hospital, this woman, the wife 
of the banker, had been a patient of mine 
suffering from a badly infected arm Her 
appearance at that time was csscntialb the 
same 

The arm healed slowlj and as slic was 
rather concerned about the fact that her hair 
was falling, I prescribed a “hair tonic” Her 
appearance suggested nephritis but a care- 
ful stiid> did not reveal an> renal lesions 
Her speech was slow and monotonous 
Eiervone thought her “queer”, how'cvcr be- 
cause of her universal suspicion of much 
of the treatment It was verv difficult to 
havi her take her medicine as she was sure 
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she was being poisoned and surreptitiously 
she would telephone her husband to tell him 
she was sure she was being given poison We 
then learned that for a long time she had 
acted queerly and had grown increasingly 
suspicious That her symptoms were due to 
lack of thyroid secretion never occurred to 
any of us 

Some years later she came under the care 
of Dr I W Kingsbury who recognized the 
condition and attempted to administer thyroid 
She was so ps 3 'chotic however that she never 
could be made to take medicine w'lth any 
regularity and consequently few, if anj , ben- 
eficial results were obtained A large part 
of her husband’s life was spent in a futile 
endeavor to have her recover her health 
There was no such thing as family life the 
children grew up without the usual mother’s 
solicitude and guidance and the famil> was 
all but wrecked, due to her years of in\alid- 
ism 

Case II Shortly after the war, I used to 
see about the streets a man of middle age 
whose appearance fascinated me He was 
about medium height, stock} and thick-set 
He had a distinct pallor combined with a 
bloated appearance of the face and he was 
bald cveept for a few wisps of hair, here and 
there, that appeared to have sufficient tenacit} 
to remain in place 

He w’alkcd with a plodding gait, lifting his 
feet but little aboie the sidewalk When get- 
ting aboard a trollc} car he would lurch 
forward and was able to get on onl} with 
great difficult} As I subsequciith learned, 
when going upstairs at home he would base 
to go up on his hands and knees 

He consulted me m Jul}, 1919, complain- 
ing of weakness, sliortncss of breath and 
awkwardness in his ino\eincnts He al'o 
suffered from bleeding hemorrhoids, i not 
tincoinmon complication of inwedenn Bc- 
Ctiiise of his cluinsmcss m gettng about and 
working, he was forced to gi\c up a lucra- 
tiac position in a shop as he no longer was 
SI fliciciith deft He had rccenth attempted 
to support himself as an itinerant salesman 
of barber supplies Proni his wife I ohtaineHl 
the following information 

“Until he was 26 }ears of age he had a 
good position in a shop and worked stcadiK 



Ftc 1 Case II Taken in 1900, before ap- 
pearance of symptoms of m}\cdema Note 
alert e\pression of e}es 

He was of a joll\, buoiant disposition .and 
lived happil} with his wife \Micn about 26, 
twent}-sc\cn }ears prior to ni} «ccmg him, 
he began to have difficult} in doing his work 
as rapidl} as hitherto At 34 he had what 
was probabl} an abscess of the lung from 
which he made a good rcco\cr\ Howeier 
thereafter he was able to carr\ on Ins work 
onlv with a great deal of assismicc He 
would outline a definite plan of action in- 
aohing a large number of details that would 
require sex era! daxs to consiiimnatc, if I ilid 
not xx.atch him’’, said Ins xxift, "and n akc 
out orders and keep track ot cxerxthiin: con- 
nected xxith the business \\ hen he xx i« about 
half through, he xxoiild get thiiigv all inixid 
up so that he did not seem to rcinci d'cr xxiien 
I tried to tell him xxhat his fir^t plans xx<-r 
He xxas in jioor health ill the time and i ,i li— 
sonic doctor's care ino-t of tl e tin c !!< 
began to groxx <lout but it <‘rmcd in t Me 
Moat than hcalthx flc'li He xx s i this 
eondition for ‘ex era! xcars T! e d . - i o i 

suited told hi ii thex Id f.pd i > i .a - 
trouMe but he ‘ccnicd be r.xx } a- 1 < r f c 
mature old a^t \lv , t -exen x. .ris I 
xxas jvssitixe that 1 c Ir * <'■ i t' * I- 

for he scrinnl cbaugid n rxr’x x i O ’ r-s 
did not notirc this 1 1 * 1 t \ p x.- -i I • - 
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Fic 2 Case II Taken about 1905 The 
tissues of the face have a thick puffy appear- 
ance and the lack of lines of expression is 
apparent 

mj women friends began to tell me that he 
had changed so much m his actions that they 
did not like to be left alone w'lth him About 
tins time his attitude with regard to sexual 
relations towards me changed verj definitely 
lie had hitherto been verj considerate but 
now hii demands were \cry excessive, so that 
I never remained alone in the room with 
him \t about this time there was a distinct 
change in his disposition He had always 
been good-natured but now he began to fly 
into a temper over trifles and to appear to 
think I wi'-hcd to get rid of him He became 
ven suspicious, especially when anvonc was 
talking where he could not hear what was 
being sufl, as he was sure thev were saving 
derogatorv things about him He refused to 
t lUe imdicmc or c\ en food unless I took 
«■< me awl he bteanu verv despondent 
* IK h.id sjkIK that were like fainting, al- 
tlit'ugh lu did iv't lose eon«cionsness, he 
\o"ld i.iU down and he pirtecllv still and at 
ih t’g'ts h'- would Invt a virv stupid cx- 
pnsvi,, IK Ind h iv hiving tln,'t ‘spelU* 
i. - . I v't » 'crtg e t" ' 


About two years before I saw him, his 
hair began to grow thin At no time in his 
life had he ever perspired normally and he 
felt the cold extremely, in fact he remarked 
that it was the joke of the family because he 
was so cold Photographs taken m 1900, 
when he was 18 years old, showed him as an 
alert individual Those taken during sub- 
sequent years showed a distinct change in 
appearance, a bloated condition of the face 
and complete loss of all expression until final- 
ly, just before I saw him, his expression had 
lost all resemblance to that of a human 
being and his countenance was bestial 

It was not possible to have a basal meta- 
bolism test made at this time, but he vv^as im- 
mediately put upon thyroid with most dra- 
matic results Within a month after treat- 
ment was started, his speech became verv 
much more rapid, his ideas came more easily 
and there was a marked improvement in his 
ability to walk For the first time in his life 
he began to perspire* Soon his head was cov- 
cied with fine soft hair except for a small 
spot m the back where the hair usually be- 
comes thin past middle age He was no 
longer recognized by his former patrons, in 
fact, one barber asked him what had become 



rin 3 Case II Taken at the conclusion 
oi treatment after patient has resumed his 
worl Xotc the alert expression 
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of the other fellow who used to visit him with 
the barber supplies Before long, he returned 
to his occupation as an expert tool-maker 
where great skill and accuracy are required 
and he \vas rated as the best w'orkman in 
the room of thirty 

The noteworthy points were the ap- 
parent good health up to the age of 
26 years, notwithstanding the fact 
that the thyroid was functioning at a 
somewhat low level as evidenced by 
the fact that the patient never per- 
spired, the gradual development of 
symptoms following an acute illness, 
the slowing up of mental processes, 
the development of delusions, attacks 
of unconsciousness, loss of a lucrative 
position and the almost complete 
bieakmg up of the family as his wife 
had been uiged by fi lends to secure 
a divoice Finally, the complete res- 
toration to health following thyroid 
administiation after over twenty years 
of semi-invahdism 

CasL III A few jears ago I was asked to 
see a woman of 70 years of age who was 
considered by her neighbors to be "not right” 
inentalh and bj her famih as “bordering on 
InsanIt^' For fne ^ears preMOUslj she had 
been in ^erJ poor health and for three ^ears 
confined to her home bj reason of weakness 
She complained much of pain m the back of 
her head and neck, apparently following an 
attack of herpes roster three >ears before 
There had also been attacks of pain siigcts- 
ti\c ot call bladder disease Slit felt the cold 
iiitciiseb and coniplaintd so bitterh that tht 
house had to be kept so hot that the other 
members of the faniilv could scareeb stand 
It \s a child and \oiiiic woman she did not 
perspire 

She <\hibitcd poor jiidpmtiit m mcclinc 
the eacnts of e\tr\da\ life and was most uii- 
icasonablt coinhatiac and difilciilt to ptt o«i 
with Slit would rtptat tliinqs oscr and 
o\cr iiiatu turns and was e\trcmcl\ ccoctii- 
tne \ crown dauclUtr who was m lnisiiic<« 


always dreaded returning home from the 
office because of her motlier’s irritabilit\ 
The patient’s husband, just before his death 
a few' years previouslj, told his daughter she 
would have need of all the patience she could 
muster to stand her mother’s constant nag- 
ging and fauUHndmg 

Shortly before I saw her, some laj friend 
suggested that she might hate mjxedema, as 
a relatiae who had had this maladj presented 
similar complaints and accordingly thyroid 
administration had been started without, how- 
ever, any material change at that time She 
presented a bloated expression with pallor 
of the mucous membranes, no a\Illar^ or 
pubic hair, the skin though bloiitcd was 
somewhat wrinkled in places and ^ery dry 
Speech was slow and thick as though the 
tongue were swollen Tactile and pain sense 
seemed to be much diminished o\ cr the legs , 
knee jerks were normal , the ankle jerks were 
not tested She had a rather marked sec- 
ondary anemia With the improiemenl fol- 
lowing thyroid 'idmmistration, the change in 
her \oicc was so marked that it was not 
rccognired o\ cr the telephone (This occurred 
m another case not here reported ) Her 
daughter subsequently wrote me that she was 
a different person from the woman she Ind 
known all her life 

Case IF Three \cars ago, there was nd- 
mittcd to my scriice at the Hartiord Hospi- 
tal, a middle-aged wonnn coiiiphmiiig oi 
nereoHsness It was \eri difficult to obtain a 
h story from her as she seemed roniu'cd 
She stated that nine scars pre\ioii«b she 
had a child that died at birth She worried 
a pood deal and felt that her illm ss dated 
from this time From her soii-iii-law it w is 
learned that when he first knew her tea 
scars prcMoHsh «hc w is a slrime- hralihi 
woman energetic, mibitio.ic <loin nil of l,>-r 
housework, not rornplaiiiinc or nni'iirsin 
signs oi iii'iciisncss He lad r '>.''<1 a 
niarkcil chance dirin,; ibe pa*! 'cw ica-* 
She became quite garri Ic t a. ' li- <•’. rT 
comcrsatiDi was i.onrt'-j.irc > il'*** 5 

the aches md jn n* wi i b *1 c '<ti g*- ''i ' 

11 her Iv^h \t tiii’cs *1 . s s - r r 
dreinit’C savmr ai 1 d''”' 
no'hinc fl ■’ '■1* ^1 c -i' '•*■* r *’ 

Well <bc a 1*1 * 1" )' ■’ I ' 
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down much during the day More and more 
she has neglected her housework so that she 
does very little Occasionally she will start 
oflt with considerable energy but promptly 
becomes ver> tired and has to stop and rest 
She IS very easily upset about trivialities, as 
for instance, when her husband would ask 
her if a certain bill had been paid, she would 
break into tears and cry for a long time 
She appears very slow in understanding and 
requires a long time to answer questions 
Walking up to the store, a short distance 
from her home, she becomes very tired and 
on her return is completely exhausted As he 
expressed it, “She has not been easy to live 
with and has not acomphshed much in her 
housework ” 

Many physicians had been consulted and 
much medication prescribed apparently, how- 
c\cr, \\ithout any real improvement One 
physician whom she had consulted every few 
weeks for the past few years stated that he 
was giving her medicine which would help 
her “low blood" Six months before entering 


the hospital, her teeth were all removed Be- 
cause of the pains in her feet she had x-rays 
taken and special shoes made but they did 
not relieve the pain nor improve the numb- 
ness in her legs At all times she complains 
of feeling the cold very acutely and in hot 
weather never perspires Finally, as she 
expressed it she “ did not know whether she 
was going or coming” Confidentially she ex- 
plained that she was sure there was pus still 
in the sockets of her teeth which were re- 
moved and this undoubtedly was caused by 
the “poisoned pills” which her previous phy- 
sician had given her She frequently referred 
during the early part of her sickness to the 
“poisoned medicine” that her doctor had 
given her 

It was difficult for me to realize that this 
sallow-complexioned woman with expression- 
less, bloated face and sluggish mentality was 
the same individual who IS years before was 
an alert, bright and capable waitress in a 
restaurant where I often had lunch, but such 
was the case The basal metabolic rate was 



' B 

I\ \ waii nlen before treatment ami ‘JJ three monthc after treatment had 
t'<i m the latter the ab«enct of supracl.ia icular p.uls and of thiekncss of the 


I'lr { 

IfCt-n '‘art* 

trel /hr-rr hK Isc^n aI<o a marfet! clniiRr ,n she appearance of the hands and m the tex- 
ttre ot the '1 m 
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— 43 She was given three grains of thj roid 
a day and the rate reached normal 15 da>s 
after the thyroid was started, only 56 grains 
in all being required to bring about the re- 
markable transformation 

For the past three years she has been tak- 
ing from two to three grams of thjroid 
daily, the metabolic rate varying from — 5 to 
— 2Q, according to the amount of thyroid, 
but no detectable clinical change accompanies 
the change in rate 

Case V A woman of 69 consulted Dr 
Alexander Prince in February, 1923, because 
of failing vision He was immediately im- 
pressed with her appearance and, suspecting 
that she had myxedema, sent her to me for 
examination and basal metabolism estimation 
In addition to her poor vision, she had had 
“a cold feeling” for two >ears and for the 
past year this had been much worse Her 
last child was born when she was 35 This 


was followed bj the menopause and since 
that time she had been in poor health The 
first symptom noticed was the sensitueness 
to cold and what she described as ‘choking 
spells” For jears her speech had been 
thick, but this thickness has increased and 
now IS accompanied bj hesitation Her mem- 
ory IS poor For jears she has not perspired 
Hspeciallj' distressing has been what she 
refers to as a numb feeling through her knees 
and at times thej ache a great deal Follow - 
ing the death of the child referred to, 24 
jears ago, her hair began to fall Se\crc 
headaches were helped somewhat bj glasses 
She has become weak though gaming in 
weight, and has become cxccedmglj suspi- 
cious She w'as rather pale, with pufTj, ex- 
pressionless face and exhibited a slight rock- 
ing of the head from side to side The lower 
lip was thick, the speech slow and difiicult 
to understand, the skin was drv The basal 
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metabolic rate was — 2A The rest of the 
examination was not remarkable The most 
important data, as is usual in these cases, 
were supplied by a member of the family 

The outstanding features, according to her 
daughter-m-law, were her selfishness, deceit, 
and extravagance As she did not like one of 
her daughters, to eliminate her from the 
home, she consented to her making an un- 
desirable marriage, nothwithstanding the pro- 
tests of her husband, relatives, and friends 
Her son was not able to remain at home be- 
cause of the “e\erlasting nagging and bicker- 
ing” Though faultfinding in her home, she 
w^as lery boastful of her children when talk- 
ing to others She w'ould suddenly decide to 
visit friends at most unusual and inconvenient 
times, leaving home without making any 
proMsion for someone to take care of the 
fires or the house Untruthfulness was also a 
conspicuous feature A curious eccentricity 
was a remarkable fondness exhibited tow'ards 
her son-m-Iaw' notwithstahdmg the fact that 
he ill-treated his w’lfe (her daughter) Fi- 
nallj, her husband, his patience utterly ex- 
hausted, left her 

Under thyroid administration she made a 
\crj satisfactory recovery and during recent 
years, though o\er 70, she has w’orked much 
of the time as a practical nurse * 

Attention has been drawn by Lund 
and Benedict" and later by Benedict,® 
to the fact that patients with myx- 
edema are unduly susceptible to 
morphine They state that not only 

* This patient died in September, 1932 An 
.nilopsi was performed by Dr W M Allen 
riic microscopical examination of the thy roid 
showed that about two-thirds of the gland 
was made up of dense cellular fibrous tissue 
'I here were small islands (2 mm ) of htnph- 
oiytu infiltration In the ttnUr of these 
tlurt rein lined a ,'tw atrophic distoitcd thy- 
nnd tl\c tli Tin < aitliclium was markedly 
atrophic .iiid an fKcasirnal acimi'. contained 
I 'tinll .iiiT'unt niirleilK to-in pliihc 
e»Uotrl Tlun ipjier'id to be no fiiin lioniin* 
to n» 'n < liirt and l'\«r 'l'o,%cd fatt\ 

d< . rt!> •■atin't 


does morphine cause a diop m the 
basal metabolic rate of ten per cent 
in normal rabbits but that in hypo- 
thyroid rabbits the drop is twenty per 
cent They report several cases in 
which alarming results follow^ed the 
use of morphine in patients with 
myxedema 

One instance is given m which the 
condition had been unrecognized foi 
years, the patient received morphine 
three times for various operations, 
each time causing grave concern to 
the surgeon Another patient who 
reacted badly to morphine when the 
metabolic rate was low, subsequently 
showed no untoward symptoms to the 
drug when the rate was above normal 
One patient died In this connection 
the following case is of interest 

Case VI Tw'o years ago, a middle-aged 
Italian w'oman was admitted to my service, 
complaining of dizziness and w’eakness She 
had not been able to work for seven or eight 
years She was apathetic, rather obese, with 
moderate hypertension Complete laboratory 
and x-ray investigation was negative except 
for basal metabolic rate which w'as — 19 

She showed much improvement after three 
weeks of thyroid feeding at which time the 
metabolism index was — 1 1 , later it dropped 
to — 16 On the dav the last test w'as re- 
corded, she had a molar tooth, about which 
there was an abscess, extracted under gas- 
clhcr anesthesia She was given onc-sixth 
gram of morphine hypodermically, at 11 4o 
A M During the extraction she stopped 
breathing, at 1 10 P M , and was pronounced 
dead at 1 30 Artificial respiration and intra- 
cardiac stimulation pro\cd una\ ailing Res- 
piration etased 85 minutes after the mor- 
phine WMs given Autopsy was not obtained 

It IS of course speculative as to the cause of 
deatli but in view of bund and Pencdicfs 
s orl, it I"! at least suggestive that the cnni* 
hnition of morphine and myxedenn played 
a pirt 
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When morphine poisoning occurs in 
known or suspected myxedema, the 
intravenous use of thyroxin, as used 
by Lund and Benedict, is probably the 
best possible treatment 

The anemia that accompanies myx- 
edema maj’’ be of the so-called sec- 
ondary type due to the low level at 
which the blood-forming system is 
operating or to blood loss as fre- 
quently occurs from bleeding hemor- 
1 holds Sometimes true pernicious 
anemia coexists and it is essential to 
administer both thyroid and liver 
to obtain complete amelioration of 
s) mptoms 

!Mason, Hunt and HurxthaP found 
that with tiue myxedema there was a 
marked elevation iii blood cholesterol 
that did not obtain in low metabolic 
rates, unaccompanied by clinical cm- 
dence of mjxedema As the metabolic 
rate uses, the cholesterol falls and is 
below’ normal when the patient is 

hyperth}ioid 

That there is a •‘myxedema heart” 
has been asserted and denied Char- 
acteiistic findings aie described as 
being^ “a hcait enlarged in trans^erse 
diameter, prolongation of the intcnal 
betw een am icular and i entricular con- 
ti action an iineision of "T” wa\c in 
all three leads small "P ’ wa\cs and 
shiinng of QR.S tomplex White’' 
consideis a flaltcnnig oi inicision of 
the ‘‘T’ waic m all leads “almost 
pathognomonic’ of mixedema When 
cauhac sMiijiloms are present, tlnroid 
fhoiikl be administered but the initial 
dose should be small Thc-sc patients 
aie oiion bcnclited but untoward re- 
sults mai occur 

I .'n.k of perspiration is charaettris- 


tic of myxedema According!} we 
were much interested a few’ }ears ago 
in a patient w ith this disease w ho per- 
spired profusely on the palms of the 
hands They rvere literally dripping 
W’et 

Sa\e for the occasional patient an ho 
is so psychotic that mouth medication 
cannot be carried out. there does not 
appear to be any reason for using tin - 
roxm intraAcnousl} The sudden and 
Anolent readjustment of the body can 
be aA’oided b} the use of a potent 
tablet by mouth Wurra} aaIio ap- 
pears to have been the first to ad- 
minister tliA roid to a patient w ith 
myxedema, used a preparation of 
sheep tliAroid and his patient died at 
the age of 74 a ears, after taking the 
treatment for 28 }ears 

Though patients AAith spontaneou« 
myxedema require tli}roid all their 
lives, those with m}vedcma following 
radiation for toxic goiter often need 
It for onl} a few a cars, due pre- 
sumabh to regeneration of the gland 

Patients AA'itli nnxedema often 
spend a great part of their Iiacs and 
a large amount of moncA in a a am 
quest for health as their Aaned com- 
plaints take thcin in tuin to nc.irK all 
the specialists m the iK.'ihiig .irl Xi>' 
mfrequcntlA thtA arc committed to 
liospitaL foi mental ili-n-e*- '1 ht 
frequent failure to rccogmre the c 'ii- 
dition I" particubrb dopl'inMc U* 
cause the tr.insfonmtioa of v Int 
Osier refcricd to as ‘a poor 
iniinkd, toad-bke nricaturc oi 
it\ into an a!e‘rt normal 
the adimm-tratio’i of tin r 'id i*- • ’ t 
ot tin trinnij'!." of med'c "t 
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The Question of ‘Primitive’ Syphilis 

CC' I"* HAT the character of syphilis in the indigenous population of Asia and 

-A. Africa differs in many respects from European syphilis can haidly be 
denied In accounting for this marked difference, Bramsen repeats the usual 
suggestions of ‘spirochetal strains’, varieties of racial and social ‘soil’ ‘lack of 
treatment’, ‘racial immunities’, and the antisyphihtic action of tropical fe\eis, 
notably malaria Mere mention of eadi suggestion reveals how little is known, 
and Bramsen indicates that the Orient offers itself as a laboratory not onh on 
the history and epidemiology of syphilis, but also on its diagnosis, treatment, 
and control 

“There seems to be in the minds of writers on tropical medicine a concept 
known as ‘pandemic syphilis’, which, to quote one reviewer ‘is contracted in 
childhood, the pnmary lesion passing not unnoticed but unnoted in a lowly 
luing population among whom sores and ulcers are disregarded Syphilis under 
such conditions may almost be regarded as one of the exanthems of childhood 
Following the marked dermal reaction a considerable degree of immunity lesults 
and ncuroparenchyniatous syphilitic lesions do hot develop’ In the mind of 
this rcMcw'cr this is ‘acquired syphilis as seen m children’, in which ‘none of 
the w'cll-known stigmata’ of the congenital disease are present Another path- 
ologist prefers to call this ‘endemic’ syphilis, Butler writes of ‘primitue’ sjphilis, 
and others refer to ‘tropical’ or ‘indigenous’ syphilis 

“There is doubtless general agreement that there exists among the lowh 
population of huge areas of the world a tremendous amount of treponematous 
infection, but when one begins to search textbooks and literature for a descnii- 
tion of this pandemic s>philis, one finds almost no information as to its clinical 
(haracter its serolog> and immunology, its epidcmiologj , its proper treatment, 
and the criteria for its cure 

“Most writers and re\iewcrs of the literature of tropical medicine arc taken 
up with \aws and with its differentiation from syphilis, to the exclusion of the 
l.irger subject as to the nature of sjphihs itself m primituc jieoples AdxocatC" 
of tht dnaht) of the two diseases overlook the fact that their strongest argu- 
ment woiihl b( to ilcimeatc the symptoms and ixithologv of this paiulcmit 
*«yphih‘> vhich thev state exi-t'- as a distinct disease side b\ side with yaws m 
tropiexl coumrte> 

(Oiioted from Fitts H Ihnsox. w the lluplmUc< Aralf, Am fr 

S^ph. xv«.4;7-i60; ^ 



Historic Montreal: Metropolis of Canada and 
Mother of the Cities of the West 

By Maude E Abbott, B A , M D , F R C P (Can ) , 

McGtII University, Mouti cal 


F or the first time m its annals the 
College IS to meet in this beautiful 
metropolitan city that clusters 
around the slopes of Mount Rojal and 
extends to east and west below these 
along the banks of the St Lau rence as 
far as eje can reach Snow-girt she 
will be then, and sparkling in her w in- 
ter garment in air tingling with ozone 
that breathes of those might} regions 
be}ond of which she is at once the 
ha^en and the gate For Montreal, the 
second largest seaport on this continent 
IS the onh one that lies 1 000 miles 
aboi e the ocean to which her lincis sail 
She stands too at the confluente of the 
Ottawa and the St La>\ rence, those 
might} rner high\\a}s that lead, the 
one noithuard to its source, and the 
other inland b} uai of the Great Lakes 
to the heart of the American and Can- 
adian West It was this location, so 
fa\orable for the command of the 
water-ways as well as the mlrcpubl} 
ot her fiist voxagcins, that broucht 
such phenomenal success to the cailx 
explorers from Montreal and tiic mciii- 
it} who first penetrated the %ast fur- 
tiading icgions of this Continent and 
established outposts of ci\ili/ntiou at 
man\ tar-flung areas tint ha\e siikc 
become teeming center^ of i>opulauon 
both in Canada and the United State'. 
Mnico\er this gic.at cit% whuh now 


numbers some 1,200.000 inhabitants, 
had origin m a spirit of loft} idealism 
and a splendid fortitude that make its 
record a living force in world liistor} 
today Pier foundations were laid amid 
thrilling scenes of Indian warfare and 
French heroism by a mere handful of 
devoted men and w'omen. in whose 
hearts the zest of disco\cr} and the 
lo\e of adienture biinicd with a flame 
tempered b\ a profound religious faith 
to the stead} light of a true consecra- 
tion Pier boundaries extended and her 
resources multiplied with the \ears in 
spite of ad\crse trade conditions de- 
\nstating epidemics, internal dissen- 
sions and the man} difliculties th.it 
marked the passing of the old uqiiiu 
From these Mcissitudcs slic Ins 
emerged toda} the fifth cit\ on thi* 
continent in point of ]Kijnilatiou the 
commercial metropolis of the Domin- 
ion, the se.at of twchc large ho'-pitals 
and of two great 1 . niNersuiC'. rejirt- 
sentati\e of that dual culture in wh.rb 
two natiom Ine uiiitid under the Brit- 
ish fl.ag I'or in this IVomiul of Oi.e- 
bcc which Ins righih Inni c.dU'fi tie 
niirstr} of the British C*'indnn '>s mil 
Un of the rrench k uiani ni i ut -.-id 
tluir iii’-titutions tiio h ni C • m w ^ 
huiuhtu as well a'- iiu .tn: C v }>'» • 
sc r\ cd * 

'riie hisiori o» Mo.ir* t i^ ih.i i * 
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one of merely local interest, but con- 
cerns the entire American continent 
For Montreal gave de La Salle, Mar- 
quette and Jolliet to the discovery of 
the Mississippi, Du Lhut, Radisson, 
Nicolet and others to the penetration 
of the middle West, de la Verendrye 
and his sons to the pathfinding of the 
Great Lake districts and beyond , Arch- 
ibald MacDonald and John McLaugh- 
lin to the civilization of Oregon , Alex- 
ander Henry and David Thompson to 
British Columbia and the Canadian 
West, these and many others, includ- 
ing “Bienville, Iberville, Laclede, Cadil- 
lac, Mackenzie, and Fraser, whose re- 
vered names live in eternal history 
from Louisiana to the Atlantic Ocean 
and across the continent to the Pacific 
Coast New Orleans and Chicago, St 
Louis, Detroit, Fort William, Duluth, 
St Paul, look hither for their origina- 
tors Montreal was the headquarters, 
too, of Lord Selkirk in his settlement 
of the Red River District in Manitoba 
under the Hudson’s Bay Company and 
It was the seat of residence and opera- 
tion in the early nineteenth century of 
those pioneers in commerce and educa- 
tion. the great fur magnates of the 
Northwest Company of whom James 
McGill was one 

From this colorful record of the pio- 
neer achie^ ements of so many brave 
men, one turns with no less a hid in- 
terest to the cit) 's ow n past, and to the 
e\oUition of its hospitals and medical 
schools and of those outst.'indmg ph>- 
sicians whose names are linked with 
c.ach advance For man\ generations 
ilu mam hfe of the town centered 
around us rdigious and philanthropic 
,acti%Uu>. So that alike m the birth 
and growth of the t irh Freneh hospi- 
taK and in th* fonnd.utrm of that fir^-t 


great British-Canadian chant} , the 
Montreal General Hospital, we see le- 
flected the most conservative and rep- 
resentative elements of the communit} 
grouped m concerted action for the 
common weal 

The first hospitals on the American 
continent w’^ere founded m Quebec Pro- 
vince, one the Hotel Dteu du P)ccieii\ 
Sang at Quebec in 1639, and the other, 
the Hotel Dteu de St Joseph at Mont- 
real in 1644 Indeed, this latter may be 
dated eailier, in 1642, Avith the founda- 
tion of Montreal, for Chomedy de Mai- 
sonneuve, with Jeanne Mance in his 
company, landed at the Pointe aux 
Calheres (the present Custom House 
Square) in May of that year and in the 
log “habitation” erecteji by him on this 
spot and occupied by his little foice in 
March, 1643, a couple of looms were 
reserved for her and for the sick, and 
there was also a dispensary The first 
Hotel Dieu building was erected, how- 
ever, with funds from Mme de Bul- 
lion, on land that is still the piopertv of 
the nuns of St Joseph on the coinei of 
St Paul and St Sulpice Stieets and 
w'as opened to patients m October, 
1644 It had attached to it a modest 
farm of four aipcnts with tw'o bull'^. 
three cows and tw^ent}' sheep There 
was a building 60 by 24 feet with two 
w'ards, a kitchen and a serving looni. as 
well as a room for !Mlle Mance who 
had sole charge of the sick until her 
return from France in 1659, when ‘^ht 
brought w'lth her three nuns of St. 
Joseph, to whom on arri\al slit made 
solemn transfer of her belo\ed hospi- 
tal Mile Mance, howe\ei, continued 
to administer its affairs until her death 
m 1673 On tw'o occasions she sated 
the little colon} from impending dis-n- 
Uuion In gfjtng to Pans and stcunng. 
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Vie 1 Statue of Jeanne ^r^nce tcnrlmc a wound..! J \\ ‘ I , i 

Ttt irt'tVof .;rirc:m'ii:n;rn;« ^ 
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m 1649, the reorganization of the tot- 
tering Societe de Montreal, and again 
in 1651, obtaining there 22,000 livres 
to assist de Maisonneuve in the trans- 
portation of 100 men to hold the 
colony against the Iroqupis The terri- 
ble incursions of these relentless foes 
and the indomitable resistance pre- 
sented by Its defenders, together with 
the bitter cold of the Canadian winters 
in their imperfectly constructed build- 
ing, make the tale of Jeanne Mance and 
these first hospital nuns who took over 
her work, one of almost unprecedented 
M omanly heroism and a dauntless cour- 
age and self-devotion that has not often 


found its parallel in history (See fig- 
ure 1 ) This first hospital was burnt 
down m 1695, and again in 1721 and 
1734, and was rebuilt thereafter as 
shown in figure 3 Until the English 
General Hospital was opened in 1822, 
the Hotel Dieu was the only medical 
hospital in Montreal,' and it functioned 
as such through the great epidemics 
prior to that time and assisted in the 
military exigencies of the wars of 1760, 
1765, and 1812 It was removed to its 
present site in 1861 and since then has 
had repeated extensions for purposes 
of modern equipment as shown in fig- 
ure 13 



I It*. 2 Phil of Montreal in the \car 1758 Showinpf the cit> Mir rounded b> a wall which 
wns four uct thick and nine feet lm?h \t this time the town lav alonjy the river front cn- 
ti'eiv IhIow CraiR Stree't which was then the bed of a small river and is seen here ninninR 
troiii Pisi to West near the top of the picture The "old Hotel Dieu”. entitled here "The 
\uu .erv Ho^pinl". is <etn Iviiie on the upper side of St Paul Street just to the left of the 
Sc-’iiinr’ Giriltn- nnd the Pirish C f.»rch Mkivc these The Ilopital General ot the Prercs 
Clu'f •! ofc-up.'s th'- site oi th' present Custom House Sruiare, in the left forcftround of the 
lb*'' IjsUo rj\cr \ i ct<r fj nun n print ui thi. pn*;st*'Sion of tbc ^ 
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The Hopital Genet al of Montreal, 
another venerable institution, was 
founded in 1694 as a House of Chanty 
by Frangois Charon in a building erect- 
ed by him for the purpose near the nv- 
er front at the foot of St Peter Street 
(see figure 2 ) After his death it fell 
into disrepute but was revived, with 
extended powers for the care of found- 
lings and the insane, in 1747 by Mme 
d’Youville, Head of the Order of Grey 
Nuns It functioned actively in these 


distinguished authont} on the local Ins- 
tor}' of Montreal, have a mass of i\ell 
indexed notarial material dating from 
the arrnal of jMaisonnem e m 1642, 
and are well worth) of a Msit From 
these and from Mr Massicotte’s publi- 
cations a few notes arc extracted here 

The first medical names arc those of 
Loins Goudean, who is said to haic accom- 
panied Maisonneuvc in 1642, and uho«e name 
IS attached to the first notarial deed cveented 
bi Lambert Clossc m 1642 and Jean Pouf>- 



Fig 3 The Old Hotel Dieu Hospital, situated on St Paul Street, between St Siilpicc 
Street and St Dozier Lane Begun in 1644, it was demolished about 1861, when its Micccs«or 
the Hotel Dieu of today w'as opened on Pine Aicnuc at the northeast corner of rictchcr’s 
Field 


a) s and on occasion also as a mihtar) 
hospital until the middle of the nine- 
teenth centur), but has now' become, 
under the name of the Gtcy Nutwciy, 
a huge charitable institution for found- 
lings and the infirm It remoied in 
1871 to the corner of Gu) and Dor- 
chcstei Sticets and is no longer a hos- 
pital 

Mudicai. Practitionkr'J in* Moxt- 
RHUv During thi: Sivcvtli'nth 

AND ElGIITIXXTn CuNTtRII s 

The Archil cs of the DiMrict of 
Montreal hou-^ed at the Clt^ Hall under 
the care of ^^r JC Z ^^a«ic^)Uc.^ the 


pec who officiated at the entrance into the 
world of the first children oi European par- 
entage horn at Villc Mam These men imiU 
haac helped .icanne Aranct. at her infant hos- 
pital hut the fir**! name ofncialh attacl cd to 
the Hotel Dieu i< that oi the S'l iiri, 

first Sulpician curt oi Monlrtd who Ind 
learned Mcdicnit in earlier acar‘ art! allC’'l 
cd there from his arrnal in 165“ to 16“'^ 11c 
was Miccecdcd h\ I Jinn e Peu/.a’d, a ii •><- 
ter-surgeon of Pan* and i ma i of part', who 
armed in 1655 m ih'' ‘ira cc of the tt! ip-tn 
of Montreal timkr an t ira tr.Ci! fn' 'ir 
aears m rcti rn ut an adiairr pa\i c * f’ 
147 In res , he 1 c'd li'i apf -i' c * < f *t 
Rcon to the llo’cl D cii 'n • j l'>''i 'o V “ i i- ' 
In a ipiainl tic*'*! i vlcrii ’• t ' "'t-a* f ’ 
ph with i'C'Iicih' >• twr ' l< i '< 
Montreal for •«<» 'll *>• o re* * - I'"* » 
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per person so treated Lotus Chartier also 
came out m 1653 in the service of the Com- 
pany and was the friend and financial sup- 
porter of Dollard des Ormeaux but was him- 
self drowned in the Ottawa in 1660 while 
defending the upper end of Montreal Island 
against the Iroquois 

Bouchard was succeeded on the Hotel Dieu 
from 1674 to 1680 by Jean GatUard and the 
latter by the two surgeons and medicolegal 
experts, Jean Marhnet and Antoine Pores- 
her, who w’ere officially appointed in 1681 m 


line Gueitin, midwife for the community. 
Daniel Deboiine, who had taken medical de- 
grees abroad, was physician to the Hotel 
Dieu of Montreal from 1770 to 1780 

Eari^y Licentiates Under the 
Act oe 1788 

A very important French Canadian 
physician practising in Montreal in the 
years just succeeding the conquest was 
Jean Btc Johert who took an active 



Fig 4 Chateau do Rameza> on Notre Dame Street, once the residence of the French and 
Earlv English Go\ernors Built in 1705, and now the Museum of the Montreal Antiquarian 
and Numismatic Society 


an interesting deed w'hich pledged them to 
"dress and treat the patients” m altcrnati. 
quarters and to Msit them diligentl} at 7 
o'clock c\crj morning and at other times 
when ncccscarx at request “for 75 livrcs a 
scar each, the remedies being supplied b> 
the hospital". An important phjsician m 
Montreal in the next generation was Dr 
Joseph Ihvoit, surgeon and n.cdecin du rot, 
who W. 1 S on the staff of the Hotel Dieu from 
1715 to 1719 Assochted on it with him for 
a itv jears was the Irishman, Tunotlue Syl- 
tiiii’, who obtained his license, under an order 
from the Kiiu', from the f imors Dr Michel 
Siirr.nn of Qmbec t»j person il txamimtion 
\ ciirifM- deed of this lime repeals that the 
w «'iu'i *i ViMc Mane in softm i roriclasc 
■>. # .•> qVr! f.*i r«lt 12. 171 > eS^'c'cd Cell e^ 


part in the campaign then going on 
against the Baie St Paul disease, the 
malady, apparently an obscure epidemic 
form of syphilis, that was then ravag- 
ing the country from the Lower St 
Lawrence to the Upper Ottawa His 
name is attached to a license dated 
1788, granted by the first Licensing 
Board of the District of Montreal to 
IJciiry Locdcl, father of H. P. Locdcl, 
a member m the next generation of 
the first Medical Board of the Mon- 
treal General Hospital With it arc 
affixed the signatures of Xa\icr Ben- 
der, Chatles Blalc, Rabat Syni and 
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Fig 5 The Montreal General Hospital in 1831, as seen from flic rear, showing^ the central 
building erected m 1822 and the Richardson ing, before other additions had been made From 
Hochetaga Depteta, 1839, 


Gcoigc Selby, a galaxy of well quali- 
fied physicians who practised medicine 
in Montreal in the latter part of the 
18th century and "who did yeoman 
work in the struggle for securing the 
medical legislation against quackcr> 
that resulted in the first Licensing Act 
of 1788 Dr Loedel entered later into 
partnership in ]\Iontreal ivith Dr 
Blake, Avho ivas a retired army sur- 
geon and evidentl}' a man of sub- 
stance, for anotlier interesting deed, 
dated 1785, records the sale to him bj 
Elijah Cad} of Boston, of three ne- 
groes "Tobi, Sarah and Bo\ c ’ w ho re- 
mained 111 his possession a long time as 
attested b} a notarial cndorhcmcnt 
upon It thirteen Acars later 

An examination of carh lictn«es m 
the Dominion Archnes at OttaA\a re- 
Acals mail} interesting fact« The fir-i 
Erench-Canadiaii doctor to stud} 
abroad appears to haAC been forijiirr 
Labnc. a\!io took an Edinburgh degree 


in 1S07 and w'as granted the ProAiiitial 
license for the District of I^Iontieal in 
1808 He AATOte a histor} of Canada 
and practised at St Eustachc some 25 
miles from the citi On June IS 1795 
a license bearing the signature*' of 
Charles Blake, Robert Saiii ami John 
RoAAand A\as granted to the nniou>. 
Daniel Ainoldi called later the Do\nt 
of the profession in Montreal aaIio aahs 
long a member of the Board of E\- 
ammcrs, became the fir-'t President of 
the College of PliA'icians ni IWl ami 
died in 1^19 

Under the conditions cngeiidtnd 1>a 
the -\ct and from other cni*-*' tin 
dawn of the nimtecnth ctufiiM "TW ,i 
better class of jihAsjoans aj^jv »rin.' i*. 
the ProAiiu'c \ ik\\ gt.writt*>n .i .'i 
arisen of Camdnn (or in a nund * r »)’ 
cases \incricaii» b-'m j<ricn‘ » •»' 
aaIio after nctiMiig their )’>’•«,'.» > 1 . 

tmmng thru' gh n ]<k 1 aj*'!'!,' t m * p 
proci'cdrd to 9111111 % fi-r **m P" 
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cial Licentiate either by passing an ex- 
amination before one of its Distnct 
Boards or by obtaining a degree or di- 
ploma abroad To these were added a 
few highly qualified British surgeons 
who had settled in the country after the 
war of 1812 and who played an im- 
portant part in elevating professional 
standards and in formulating that de- 
mand for higher medical education that 
had already found expression in the 
organization of courses for medical 
students both at Quebec and Montreal 
as much as twenty years before the 
ultimate successful formation of the 
Montreal Medical Institution in 1823 
Thus It came about, that, in the sec- 
ond and third decades of the century, 
we find on the list of Licentiates for 
the District of Montreal a group of 
highly significant names, of men who, 
by their subsequent labors, set in mo- 
tion an educational force that extended 
far be}ond their own day and place 
For these men, who became later the 
Founders of the future Medical Facul- 
ty of McGill, brought with them from 
their own school at Edinburgh, of 
which they w'cre all four graduates, 
that precious gospel derived from Ley- 
den, of clinical teaching at the bedside 
that IS the kevstone of the best medical 
education today So firmly did they 
implant this doctrine in the principles 
of their infant institution and in the 
hospital from which it sprang, that it 
iiccame for the successive generations 
of teachers here a li\ing force To it 
McGill s greatest graduate, Sir William 
O-ler owed and acknowledged his in- 
spiration and Ik transmitted that early 
infiuenco throiighoiit this continent m 
his lattr \<ar« 

First on the list for tlu District of 
'*Io!'triil tor til'* \tar iKU>, stands the 


revered name of Andrew F Holmes, 
who later became the first Dean of the 
McGill Medical School At that time he 
was a youth of 24, fresh from a classi- 
cal education at Dr Skakel’s school 
and five years’ apprenticeship under 
Dr Arnoldi Along with John Steph- 
enson, his life-long friend and latei 
co-worker on the McGill Faculty, he 
proceeded to London, Pans and Edin- 
burgh where he graduated M D in 
1819 Stephenson took a London de- 
gree in 1819 and one at Edinburgh in 
1820, returning to receive the Provin- 
cial License in 1821, he became and 
remained for many years the Secre- 
tary of the Montreal General Hospital 
and Registrar of the McGill Faculty 
and has been universally acknowd- 
edged as “the man of all others who 
saved the bequest of James McGill to 
his University” In 1817 Di JVtlham 
Caldxuell, a surgeon of the 34th Regi- 
ment of Dragoons, obtained his license, 
and William Robertson, a surgeon of 
the 59th Regiment, retired after the 
War of 1812, who w'as the fourth 
founder of the McGill School and long 
a member of the Board of Examiners 
for the District, fulfilled the necessary 
foimalities in 1828 Another distin- 
guished licentiate of the year 1828 w'as 
Dr Picric Bcaubten, who graduated 
from the University of Paris in 1822, 
and after practising in that city for 
several jears returned to Monti cal to 
follow a career of great influence, es- 
pecially upon medical education in the 
Frcnch-Canadian Schools He is said 
to ha\c introduced the use of the 
stethoscope into Canada For many 
\cars he was a Professor in the Ecolc 
dc Mt.'decine of Montreal and later he 
became Dean of the I ^nval-in -Montreal 
Medical School and member for Mont- 
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leal m the Legislative Assembly He 
left an illustrious name and founded 
an important family 

Origin or the Montreal 
General Hospital 

This important deielopment, which 
marks an epoch in the history of med- 
icine in Canada, took form as a direct 


stranded within her precincts Failure 
of the crops during the summer of 
1816 intensified the distress bi impend- 
ing famine, and in addition the lack of 
accommodation for the care of the sick 
IJoor made itself desperateh felt, the 
Hotel Dieu being at that time the onh 
hospital and proiided with onl) thirty 
beds In the winter of 1817 public 



icsult of the distress of the poorer 
population in Montreal in the \ears 
immediateh succeeding the battle of 
Waleiloo ^Vlth the cessation of the 
Eiuopean war there came a great in- 
flux of immigrants into Canada and 
this thriMiig little town then of ^omc 
16000 inhabitant*; was o\crw helmed 
bi the flood of indigent and debilitated 
pci sons armed from o\ ericas whom 
the onset of the winter season left 


legislation was enacted and pmntt. 
philanthropi cni»agcd to meet this nj*- 
pnlhng crisis Ji is an imcrcstM <* 5.i-> 
toncal fact tint Montrears firsi great 
ciMc ehariti the lMich«h Geivnl 
pital, originated at this tin.i tlirvuuh 
the iniliatni. '•ad actiiitus of *' s:,', i. 
group of infli’cnti d wonir’» v 1 u *>: 
ircd ihcni'tht' f<>r f'e oi r- 

“Disirvss of the Ia>wi.r Chss o- *1 *- 
Ptoplc ann "to al’c **-<■ 
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ful sufferings” of the indigent poor, 
under the name of the Female Benevo- 
lent Society 

Two years later in the autumn of 
1818, this Society succeeded m estab- 
lishing a soup-kitchen to which was at- 
tached a small house of four rooms for 
the care of the sick called the “House 
of Recovery”, situated on what is now 
Chaboillez Square So successful was 
the work carried on there during the 
first twelve months of its operation 
that It was handed over to a group of 
business men and a larger house cap- 
able of accommodating twenty-four pa- 
tients with three wards situated on 
Craig Street was leased and thrown 
open to patients on May 1, 1819, with 
“four professional gentlemen”* in at- 
tendance, one of whom (Dr John Ste- 
phenson) acted as house-surgeon To 
this house the name Montreal General 
Hospital was guen and here regula- 
tors Holmes, Stephenson, Caldwell and 
Robertson 


tions were framed. Quarterly Reports 
issued, and work carried on until May 
1, 1822, when the present Montreal 
General Hospital on Dorchester Street 
was opened, the building at that time 
consisting only of the original central 
block surmounted by a cupola and pro- 
tected 111 front by the iron railing that 
IS still in place (see figure 5 ) This 
building had been erected at a cost of 
i5,856 of which amount a little over 
i2,100 was subscribed by the public 
spirited citizens of Montreal and the 
balance paid in the following year by 
the Hon John Richardson Three other 
wings were added in the succeeding 
decades, in 1831, 1848 and 1874, and a 
smallpox building (since taken down) 
was erected within the enclosure in 
1868, of which Dr Osier was put in 
charge m 1875 and himself became a 
patient there with this disease It was 
on the basis of this experience that he 
wrote his “Initial Rashes of Small- 
pox” In 1874, also, he was appointed 



1 i> *K lb ff-t tb» iff flic I'.icultj m tlic uiiivcrMt^ ground':, m 

v.brb fl-br IriMirt-f! n p-mc r.i tbc InMiuiic^ of Medicine from 1874 to 18^14 } reeled in 
1 * d-- *'< (d, • >♦}! il* c''t'T.’>i'''is !», fire in 1007 
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Pathologist to the Hospital, there in- 
augurated the first systematic autopsy 
service m Canada, and performed dur- 
ing the ten years of his service 750 
autopsies, thereby gaming most of the 
rich experience embodied in his Prac- 
tice of Medicine Some 150 specimens 
collected by him at these postmortems 

I 


actual headquarters of a medical school 
and for the instruction of students, who 
were to be admitted, following the ex- 
ample of Edinburgh, freely to the 
w'ards for clinical teaching and stud} 
That this was understood as far back as 
1819, IS evident from the wmrds of Dr. 
Charles Perrault of Quebec, speaking 



Fig 10 The Central ^Icdical Building of McGill Uni\ersit> erected in 1910, ind now m 
'occupation It contains Administration offices, Medical and Osier Librarits, Vintoiiiical 
Medical, and History of Medicine Museums, and Departments of Aiutonij, Histolog\ and 
Public Health 


ai e preser\ ed in tlie Historical Medical 
Museum at IMcGill and are interesting 
as the basis of many of his earh pub- 
lications 

Risn or THi: Moxtrum. Institution 
AND Tin: Mldical Facui,t% or 
McGill UvnrRsm'’ 

From the first organi/ation of the 
English Gcneial Hospital in 1819 it 
was clcarl} formulated, tlianks to the 
insistence of Us first Mcdic.al Board, 
Drs Holmes Stephenson, Rolicrtson 
and Caldwell, and later H P I-otdel, 
that the hospital wa< to be use<l as the 


in the House of Assemhh in sujijxirt 
of Mr Molson’s motion “for the cstab- 
hshincnt of a public hospital at M<iiU- 
rcal" He said, “Iiidcix-iidcnt of the 
good which must result from the tstnh- 
lishmcnt of a will icgnlaiid Hospiinl 
to lummnit} at hirgc nnothir no hss 
iinjxirtant ohjict is ohnincd h\ csfili- 
hshing m such an institution a school 
for tcnching tin. hnhng an in i1! ’is 
hranches’’ 

On October 20 14*^22 Dr-, Sttr’n , 1 - 
son and Holints wire <Vj>”ti‘5 h\ the 
Mcdiad r.o'i"<! Ht ‘ d-nv up thi » i* 
iratiuns tint stt.md .. rr i * *’ 1 
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an endeavor at this Hospital” These 
considerations are couched in historic 
terms and read “The Medical Officers 
of the Montreal General Hospital, hav- 
ing seen the great difficulties which the 
student of mediane in this country has 
to encounter before he acquires a com- 
petent knowledge of his profession, 
and considering that the Montreal 
General Hospital affords the student a 
facilit}’’ of acquiring a practical knowl- 
edge of Physic never before enjoyed 
in these Pro\inces, . have met to 
consider of the possibility of founding 
such an institution in this city 
The} are further encouraged to at- 
tempt the formation of a medical semi- 
nary ^\hen they i effect that the medical 
school of Edinburgh, the basis of 
V Inch they would adopt for the present 
institution, now justly considered the 


first 111 Europe, is of comparatively re- 
cent formation — ^and the early history 
of the Royal Infirmary of Edinburgh 
IS not dissimilar to that of the Mont- 
real General Hospital ” A week later 
(Nov 27, 1822) a copy of this memo- 
randum signed by all five members of 
the Medical Board of the Hospital was 
forwarded to the then Governor Gen- 
eral, Lord Dalhousie, with the sugges- 
tion that in order to give the new Insti- 
tution status the Board of Medical Ex- 
aminers should be reconstituted and 
made to consist of the Medical Officers 
of the Montreal General Hospital 
Lord Dalhousie, whose enlightened at- 
titude on educational matters was well 
known, expressed his complete appro- 
val and sympathy and on Feb 22, 1823, 
a Commission was duly appointed con- 
sisting of the five Medical Officers of 



’• s U 'It.r U» iMr*tu tie MH,n! ScIuk.I on St Dun-, Street. %vhidi i< 

1(1 h* a lirf'c c tM^c-■^lt• Hospml tjntt now ttri'lcr coii'iinjction on tfie western 

*1 'll 
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the Hospital “any three or more of 
} ou” to be the sole Medical Examiners 
for this Distnct 

Delay in the progress of this young 
Alontreal Medical Institution arose 
from the fact that it was found im- 
possible to obtain a charter for it under 
which it might be empowered to confer 
degrees, on the ground that it was not 
attached to any “Seminary of Learn- 
ing” nor had it an endowment or foun- 
dation At this time, however, the young 
Unnersity of James McGill ^^hlch had 
been established by Royal Charter m 
1821 in accordance with the will of the 
founder, existed only on paper and it 
had become necessary to institute actn e 
educational work in order to retain his 


bequest For both undertakingii the 
psycliological moment had arm ed, and 
on June 29, 1829, at the first Go\er- 
nor’s Meeting of “Burnside Unn ersiti 
of McGill College”, the memorable step 
was taken, which gai e the IMedical In- 
stitution its necessar} cliarter and foun- 
dation, and McGill an actne and highly 
qualified medical faculty At this meet- 
ing which took place at Burnside 
House by “Resolution of the Goicr- 
nors of the Corporation'* (see figure 6) 
the members of the Montreal Medical 
Institution i\ere “engrafted upon the 
College as its Medical Facult} *' The 
first Unnersit}' degree \\as conferred 
m Medicine on Dr W Logie, Ma\ 24, 
1833 Throughout its carl\ \cars this 
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nurses’ home and training school 
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Faculty maintained a relatively high 
standard for that time, but its most 
brilliant period may be said to have 
come in the latter third of the nine- 
teenth century when “attracted by the 
clinical advantages of McGill”, Wil- 
liam Osier enrolled as a student and 
graduated from its portals m 1872 In 
the ten years of his professoriate there 
he formed one of a productive group of 
clinical observers among whom the 
names of Ross, Howard, Shepherd and 
others will go down to posterity 
The first lectures of the McGill Med- 
ical Faculty were given in a small 
building on Place d’Armes and later on 
St Georges Street in the heart of the 
city Later, in 1845, this Faculty occu- 
pied the newly-erected Arts Building 
of McGill University (see figure 6) 
and remained there until 1851 when it 
removed to a building on Cote Street 
near the Montreal General Hospital 
where it remained until 1872, the year 
of Osier’s graduation In the autumn 
of that year it returned to the Univer- 
sity grounds, for the first time, to a 
home of its own (see figure 9) a 
square building which occupied the site 
of the present Biological Building and 
Mhich was unfortunately destroicd by 
fire, with extensile additions made in 
1885 and 1901, in the year 1907 In 
1910-11, Its present handsome Admin- 
istration Building with accommoda- 
tion for Libraries and ^lusciim iia*; 
erected at a cost of $600,000 (see fig- 
uie 10) In it IS also housed the Osier 
Librari containing the famous collec- 
tion of early and historical books of 
medicine and science made In the litc 
Sir \\ ilham Osier and bequeathed In 
him to his Alma Plater \ Biological 
Building nas erected in 1922 and a 
Ihic Pathological Institute m 1923 at a 


combined cost of $1,(X30,000 The 
latest addition is the fine new Newo- 
logtcal Institute under the care of Dr 
Wilder Penfield which is being erected 
near the Pathological Institute at a 
cost for building and endowment of 
some $2,0(X),(XX) 

The Medical Faculty of the 
Universite de Moktrlvl 

This is the outcome of an earlier 
school the story of which is so full 
of stormy vicissitudes that it reads 
like a romance It has been w ell told 
by the late Dr L D Mignault,“ long a 
member of its staff The Hcolc dc 
Medicine ct dc Chiiuigic, its parent in- 
stitution, originated in 1843 with the 
double object of meeting the needs of 
the French-Canadian student bodj and 
in protest against the monopol\ of 
teaching privileges at the Montreal 
General Hospital by the members of 
the McGill Facultj It w’as founded b\ 
Francis T Arnoldi, Francis Badglc\ 
Pierre Monro and others It labored 
under the same difficult) as did llic 
Montreal Medical Institution m tint U 
could not confer a unnersit) degree 
without such affiliation, and liccnsc> to 
practice were only granted b) the I’m- 
■\ince to persons holding such \fter 
repeated efforts at \arious affiliations n 
was united with the “Succ.n^atc dr 
Laval'' as the Medical I'aculu of the 
UnncrsitC de Montreal with the c(<in* 
billed clinical facilities of the Hotel 
Dicu Notre Dame. St Paul Citbol.e 
Maternit) St Justine an<l f<!hc 
l^rcnch hocpitaN at it« disj o<-al Sinee 
then this I'.aciilt) his ailnpicd r 
progrt.s'snc course in accord.rci v, i 
modern standan’s h is comiJ'Vo’, -t - 
Msed its lourse of s;v(’\, u-'p’ od a 
prt-mcdKil .enr sunhij*' i ^ /.s I ’ . 
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atones while placing these m charge 
of such men of distinction and interna- 
tional reputation as Prof Pierre Mas- 
son, of Strasburg, and improved and 
enlarged its clinical faalities Nor is 
the University of Montreal resting 
there A great new building is in pro- 
cess of erection on the northwestern 
slope of Mount Royal with ample ac- 
commodation for all Its faculties, in- 
cluding those of Medicine and Dent- 
istry and for a large Unnersity Hos- 


and a well-equipped x-ray department 
(under the charge of Vf. Leo Panscau 
of medical history fame) , and additions 
made in 1916, 1923 and 1925 are util- 
ized for operating rooms, hydrothera- 
py, laboratories, Nurses’ Home and 
other purposes The Hospital is still 
under the charge of the Hospitalieres 
of St Joseph but a Nurses’ Training 
School was inaugurated in 1901 and 
underwent affiliation A\ith the Unner- 
sity of Montreal in 1920 



Fic 15 The Montreal General Hospital on Dorchester Street, as it looks tod-i\ The old 
building with its Richardson and Reid wings is siirniountcd b> a mansard roof and on the 
left are the important new’ buildings erected m 1913, with, in front of these the Pallmlocical 
Institute rebuilt in 1909, and completed with CN-tcnsions in 1919 


pital at a minmum cost of $3,000,000 
Until this building is occupied its ^Ica- 
ical Faculty remains on St Denis 
Street (sec figuic 11) 

Hospit \r,s or Moktri* Tod \y 

The old No/ el Dim, rcnio\cd from 
that first site on St Paul Street to its 
ample propcrti on Pine -Xicnuc car- 
ries on now m a huge pile of buildings 
(sec figure 13) at Inch include*! the orig- 
inal building with cupola of iSfil mod- 
ernized and brought up to date b> 
many important c\lcn*!ion« \ large 
wing now hoii'cs the prnatc w^rd^ 


The Moiitrial Gciinal Hospital <;till 
occupies its histone central block on 
Dorchester Street erected in 1822 \ fig- 
ure 7) with Its carh additions, the 
Richaidson and Reid \\ ing*- hrt thc'’** 
ha\c been rcpcalcdh altered and it In- 
been enlarged b> new aildition- to it- 
present capacit\ I.i 1SS2 two ma 
mrgical wingc, the Grecn-liuld '"id 
Campbell \\ mg-, were t reeled -*111 
soon after a mw and 2 « 1 ’\ t jirp » d 
operating n oni w.a- co*i-tTt’ctt Ir 
IS*"*! the okl building- wen n**’ • ** • d 
and tour ntw n edica* v, a.d- t a s; 
\-raa clcjonn tat w-- a<’> >-4 n 
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and a pathological building was erected 
under the charge of Dr Wyatt Johns- 
ton, and completed on a larger scale to 
house Metabolism m 1919 In 1913 the 
huge new building which towers above 
at the rear of the original building (see 
figure 15) was opened and supplies the 
additional accommodation needed for 
what is now an up-to-date 400 bed 


and progressive French-Canadian insti- 
tution of 600 beds, which includes 130 
beds at present used for contagious dis- 
eases, (replacing the old Hopital St 
Paul) It was founded in 1880 to meet 
the needs of the east end of the city 
and also to supply clinical facilities for 
the Laval Medical School, now the 
University of Montreal Like the 



Fic 16 Hopital St Justine on St Denis Street Founded in 1907 for sick children under 
14 \t.irs of ape, showing large recent additions 


hospital The Nurses’ Training School 
established bj Miss Nora Livingston 
in 1890 soon became famous through- 
out the continent for its high standard 
and pioneer work In 1897 a Jubilee 
Xurscs’ Home was built and this w’as 
rcjilaccd in 1926 b) a large separate 
building erected on land opposite the 
Ilo'.pital at a cost of $600,000 

In 1914 an atnalganiation took place 
of tht fitneral with the Western Gen- 
t lal JlMcpital which now bears the title 
nf tin ITrstmt Pivisson of the Mont- 
ftol OrerriF UfKfitu' 

'I li» Ifntpttitl h a large 


Montreal General it has been from its 
inception a public charity, drawing its 
financial support from the people Tlie 
moMng spirit m its organi7ation w'as 
the late Dr II P LachapeUe a man of 
singular force of character and high 
scientific standards Originally situated 
on Notre Dame Street it w'as removed 
m 1924 to Its present site on Sher- 
brooke Street opposite Lafontanie Park 
and lias recenth been remodelled to its 
present capaciU (see figure 12). 
beautiful and commodious Nurses’ 
Home has been erected and was opened 
ni Manh, 1932 Tiic rejiort for 1931 
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for this hospital shows that it had near- 
ly 9,000 admissions and 120,000 con- 
sultations in that year 
The Royal Vutoiia Hospital re- 
ceived its first patient in January, 1894 
This beautiful hospital is erected on a 
commanding site on the side of Mount 
Royal on a scale commensurate with the 
new responsibilities and opportunities 
for the relief and prevention of disease 
at the present time, and was made pos- 
sible by the initial gift of $1,000,000 


356 outdoor consultations in the cur- 
rent year (See figure 14 ) 

Another general hospital that is rap- 
idly assuming a major place in the care 
and prevention of disease in this city 
IS the Hopital St Luc, situated on St 
Denis and Dorchester Streets This 
started in 1913 as an eye and ear dis- 
pensary and developed later as an im- 
portant industrial and dental clinic. 
Since receiving Federal aid for the care 
of sailors, it has nou 400 beds and a 



Fig 17 The Children’s Memorial Hospital on Cedar ANenuc, founded In the hte Dr A 
Mackenzie Forbes in 1902 with siiecial reference to orthopedic work ■.howinp Innldmfr 
erected in 1908, with large new wing on the right opened in 1911 


from the late Loid Slrathcoiic and 
Lord Blount Stephen in Queen Vic- 
toria’s Jubilee Year, and by generous 
subscriptions from these and other 
sources since In 1916 there ivas added 
the Ross Mcmonal Pavilion, a com- 
plete pm ale hospital of 120 beds and 
m 1926 a great new IVomcii's Pavilion 
w'as erected to house tlie old Monlical 
Maternity Hospital (remo\cd from St 
Urbaiii Street) The total capacitx of 
till'' hospital with the abo\c .ulditioiiN 
IS now 700 beds, it being the largest 
m the ProMiicc and its Inst rejiort 
shows 14,307 indoor patients and 78- 


new wing IS being added which will 
bung Its capaciu to 600 In 1913 it 
will also open a section for contigmns 
diseases containing 300 beds 

Other imjiortant hosjnt.iK are the 
Hopital St Justine 310 beds f found- 
ed 1907), (stc figure lO) , the Cl,.UU 
nns Miinortal Hospital ou Cedar Am- 
nuc 200 beds (foundul is«(, 

figtiic 17) and also ibc "'diar«*t 
Slitihet^' Ilo^fiU'’ tfo’U.did Vi22\ 
tor the cin ol sic’k or rnpuFu ci ild- 
nn tin. . < 

1 igious ih'-iast’- 1(>' b, i if * if •' 1 

m l*K^‘t I'lft t’ I H)' ,5 1 . 1 / - 





I'u. 18 Montreal lotla\ Panoramic \ic\v from Mount Royal Shows the river-front with new Harbor Bridge to the left, 
ernn i.le\ator-, ainl ittamship sheds in center and Victoria Bridge to the right In the foreground are seen the McGill University 
tlrmniiK and <.ome of its College buildings, the cupola of the Arts Building with Engineering and Chemistry Buildings in the cen- 
ttr md I’tological Building abo\c and to the kft 
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Hospital on Tupper Street, 225 beds 
(founded 1927) 

Montreai^ Today 

After the above somewhat kaleido- 
scopic retrospect of the evolution of 
medicine in early Montreal, only a 
word can be said regarding what this 
stately city has to offer to the passing 
traveller at the present time (Figure 
18 ) Vast changes have supervened 
since that summer, not quite 300 years 


Square and the marble slabs placed bi 
the Histoncal Societ) on many build- 
ings in the lower city to indicate the 
sites of stirring past events m the one 
time little rn erside tow’ii Grow th and 
expansion have been \er^ rapid in the 
past century and especiall} so in the 
last thirty years, since when the pic- 
turesque rner front has been entireh 
transformed by the gigantic structurcx 
of the Montreal Harbor, which stretch- 
es from Victoria Bridge (erected 



Fic 19 The two remaining lowers of the old "fort dcs Memrur^ in the crounn. oi the 
Seminarj on Sherbrooke Street \Ve«t, built in 1694 


ago, w hen Afaisonnein c landed at w hat 
IS now’ the harbor front and planted his 
cross on the w’estern slope of Mount 
Ro 3 al. where later the Sulpicians built 
their Mountain Fort, the towers of 
which still stand (see figure 19) Signs 
of those earl} dajs arc to be seen in the 
memorial stone at the corner of Mc- 
Ta^ ish and Sherbrooke Streets that 
marks the location m Jacques Cirticr s 
day of the Indian iillage of Ilochelaga 
and m the shining cross on the Moun- 
tain top erected In the St Jean Bap- 
tiste SocicU as .aho in the Maixon- 
iicmc monument on old Platt d \rniLx 


1860) almost to the lower end of the 
island Montreal is now saiil to he the 
largest gram exporting cit\ am where 
and mam cnonnous gram eleiator'- 
(one the largcxi m tiu world i. a hi g< 
told storage plant snrromuKd h. 
twcntt-fi\c steel sheds and In nidi' <<l 
grain-earning belts extend i!r tiw 
shore, for the loading of shq.,' ; * to 
•ill the earth 

The ri\cr is now vjMif/'t it 't'-s- 
bridges tbit of tl.e I'-na*’’' c.< « 

Kadwa\ Iving witn \ ir'or*'' ]!»• . e * 
the wts* wbdetb"*i.\ So* •{ S' •- 
Harbn P’^idi,* "r , 
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part of the city to the outlying farm 
country, Richelieu and Lake Cham- 
plain Districts to the South This 
bridge, which is 2yi miles long and 
the largest in Canada and one of the 
great bridges of the world, is of mod- 
ern steel construction, costing over 
$12,000,000, and was opened on May 
24, 1930 At Its farther end is the 
air-port of St Hubert from which 
since 1928 Montreal has had an inter- 
national air service and regular air 
connection with the United States, the 
Lower St Lawrence and Upper Otta- 
wa 

The commercial section of Montreal 
has at last entered upon the skyscraper 


period in the imposing erections of the 
Royal Bank of Canada (1928), the 
Bell Telephone Co (1930), and the 
Sun Life Insurance Co (1931) In 
its amazing growth and expansion of 
the last few years the aty has come to 
entirely encircle the Mountain which 
less than fifty years ago formed only 
its northern background So also Sher- 
brooke Street West, long its residential 
quarter (on which its beautiful Art 
Association building with its great col- 
lection stands), is rapidly becoming 
commercialized, and the better class 
houses are being built today on the 
western slope of the city’s greatest 
asset, her beautiful Mount Royal 
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THE JOHN PHILLIPS MEMO- 
RIAL PRIZE 

At a meeting of the Board of Re- 
gents of the American College of 
Physicians on No\ ember 13, 1932 it 
was resohed that the John Phillips 
Memorial Prize for 1933 be awarded 
to Dr William B Castle, of Bos- 
ton, for his series of studies show'ing 
the relation of gastric digestion to the 
pathogenesis of anemia, proMiig the 
role of extrinsic and intrinsic factors 
in hematopoiesis, and finally demon- 
strating that the extrinsic factor pallia- 
tive in pernicious anemia can be ob- 
tained from )east as well as from 
meat, thus suggesting that it is closch 
related to Mtaniin B This choice will 
meet w itli general approbation In thus 
honoring Dr Castle, the College does 
honor also to the memory of him for 
w'hom this piize is named 

ECONOMIC ASPECTS OP 
TREATING SYPHILIS 
ADEQUATELY 

The major responsibilities of the 
plnsician in the effort to control s\phi- 
lis are those of makiii!; an carl\ di- 
agnosis and of then administtrnig 
adequate treatment While he cannot 
Ignore the ^aluc to public health of 
educational methods of proplwlaM'-, 
and of aaiious other iiK.asures in 
w’liich he niaj be required to jnriici- 
patc actneh upon the i>h\Mcnii rc't- 
the rcs]')on<;ibilit\ of rendtring hi' jn- 


tient non-mfectious as expeditious!) as 
possible and then pre\entmg or at 
least mitigating, that long series of 
disasters wdiich hang, shadow -like, 
over his subsequent existence If in 
the time of prospent) it was difficult 
to secure for the patient with freshl) 
acquired syphilis that continuit) oi 
treatment which he so greath needs, 
how much more difficult is it to(h) * 
In a s)mposium on “S)plnhs as an 
Economic Problem”, aiipearing m the 
October number of the Journal of 
Social H}gicne Bromberg’, DaMS,’ - 
and Snow'® ha\c treated this question 
in a manner so thouglit-pro\oking 
that It commands the fullest attention 
There can be no better argument for 
the necessity and nicstinnble \ahie of 
a long continued intelligent, coopera- 
tive pin sician-jiatient rtlalionslnp 
The magnitude of the cconoiniL 
problem in\oKcd bccoiiKs apparent .it 
once when two facts are brmiglit to- 
gether The first of tin sc is tint it 
has been estim ited b\ compcteiu an 
thorit) ujion studiC' comhictod in 
man) parts of the ioiinlr\ i>\ i>n 
L'mtid States I’lihhc llnltli ''crvici, 

•UlOMJTl I»0. Sli 1 mv"-, *' ! 

Flic C("l f'l t-cTt I- s ^ 

IInj’ *’•* 

"nMI" \I Ira r M 

lo J>1\ 1 ' •’l- Tl • r .I, 

1 'LS *'*1 

■''MW \\r* I \ < 

J 1 . / * H „ ' 
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that there are about 500,000 new 
cases of syphilis in the United States 
every year The other is that the 
average cost of one year of treatment 
of early sy philis, according to the con- 
tinuous scheme of therapy recom- 
mended by the United States Public 
Health Service, varies from $268 00 to 
$1,050 00 depending upon whether the 
fee-bill used is that of a good general 
practitioner or of the more exclusive 
type of specialist in this field Even 
when the cost is computed according 
to the schedules of two “pay clinics”, 
set up with salaried physicians and or- 
ganized on a basis intended to make 
them no more than self-supporting, it 
amounts to $133 50 in one instance, and 
to $169 50 in the other The scheme 
of therapy referred to was the result 
of the collaboration of six outstanding 
philologists While they emphasized 
that each patient must be treated in- 
cliMduall), less than the stated amount 
of treatment would rarel} be considered 
adequate and changes in the plan of 
procedure would not materially affect 
the totals The recommended medical 
‘•crMces for the adequate management 
«jf a case of carl) syphilis during the 
llr^t )ear include two ph}sical exami- 
nations, twcnt)-';ix injections of ars- 
phenarninc or ntoarsphenaminc, twen- 
tN-sj\ bismuth or mercury injections, 
eight serological blood test*, and one 
txaniMiatiou of the spinal fluid (The 
nader tan readily compute the total 
< «wt according tf» the current charge*'- 
«*f hi*- own knalit) ) 

Wh'.n rcprc'entatue ea-t- wire se- 
ll ettd troll ‘-ivm diturint clinics «» 
o'd» *• to f'-^irtain the pr< eisf mctht.-il 
,1-f - win. h Ind b« sii rt ’ub red n wa- 
it, “b tt .i* mionneitl p-i* .iti 


rates the average cost of treatment for 
one year would have been $314; at 
specialists’ rates, $715 These, again, 
were early cases ; for the treatment of 
latent syphilis and of neuro-syphilis, 
the expense is, on the average, con- 
siderably higher 

It IS recognized that a minimum fig- 
ure of $300 does not represent an av- 
erage of what private patients actuall) 
pay for a year’s treatment of syphilis 
Much of the treatment may be on a 
charity, or semi-charity basis , the doc- 
tor may not administer the recom- 
mended courses of medication ; or, 
most frequently, the patient will cease 
treatment even before the first yeai is 
completed No one can deny that for 
the treatment outlined, the minimum 
figures are reasonable Likewise from 
the patient’s standpoint, the potential 
benefits that may be derived from ade- 
quate treatment make the cost seem 
trivial The relation betw^een this cost 
and the ability of various groups of the 
population to pay it is another ques- 
tion 

The ability of the patient to pa) for 
adequate treatment of recently ac- 
• quired syphilis is ad\crsely affected by 
several special considerations Since 
continuity of treatment throughout 
sc\cral )ears is essential, ability to p«iy 
for the initial blood test and for a few 
intra\ CHOUS injections is of but little 
Mgnificance l^eccnll) acquired syphi- 
lis IS most prevalent among young per- 
sons between si\tccn and thirlv )car- 
of age when earning power is coni- 
fianitivel) low The feeling of shame 
and rt suiting desire for sccrecv niaU's 
the individual unwilling to niiorni hi- 
faniilv of his rlifiicultv. 'I'luis he i' 
uu.diU to ilr.iw upon the resource- '"•t 
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those who would be only too glad to 
aid him if he had suffered an injur}’ or 
had acquired a disease unassociated 
with a social stigmatization On the 
othei hand the ability of the patient to 
pay IS favorably influenced by the pro- 
longed period of treatment, m that a 
series of payments ma} be made rather 
than a single sum There is an in- 
herent difficulty here, however If, 
after a feiv weeks of treatment, there 
are no disturbing signs or symptoms 
of his disease, the patient is verj' apt 
to feel unable, as ivell as unwilling, to 
make a fuither imestment m treat- 
ment 

Statistical studies by Davis* bring 
out cleail} that for over 80 pei cent 
of the population the minimum cost of 
treatment of syphilis at minimum pri- 
^ate rates would take over ten per 
cent of their total incomes While 
such a proportion ma} be expended 
without hardship b} those in the 
higher income groups, fiom a to- 
tal income of $2,000 or less such an 
amount cannot be withdrawn without 
cutting into the necessities For the 
single man, just starting out as an in- 
dependent economic unit, w ilh a salar} 
of $1 200 or less, the difiicult} is 
equall} great From his aiiahsis of 
the situation, DaMS came to the con- 
clusion that at the present time about 
SO per cent of the population cannot 
pay foi adequate care of sjphilis at 
prnate rates and fulh one-third of 
the population, if infected imict re- 


ceive treatment for s}philis free or for 
nominal charges Thus it must be true 
that the cost is an important cause of 
insufficient or inadequate treatment, 
but practically, it is in all probablllt^ 
a less important cause than is careless- 
ness or indifference on the part of the 
patient himself 

It IS an unthinkable situation that 
for financial reasons alone the s} philitic 
cannot receive that treatment which he 
needs Not only the welfare of the 
individual but the health of the com- 
munity demands that such mu‘;t not 
be the case It is easier to state the 
problem than to find the solution Tlwt 
there must be close cooperation l>c- 
tw'een the medical profession and the 
public health agencies is olnious Here, 
as in other problems of medical eco- 
nomics. the medical profession must 
lecognize the need and gi\e under- 
standing aid m arming at a solution 
It seems clear that m different parf- 
of the countr} urban and rural anti 
for different economic groups, var\ing 
proMsions must be made '11k medical 
profession should lead m planning ef- 
fects e action There can lie no doubt 
that if other solutions are not found 
pai clinics and free dispensaries with 
their attendant ciils, must be set up to 
meet this need, and .i« prtMottsh tm- 
phasirtd a protiactcd s}mp?tlKlic c<>- 
opcr.ati\e jilwsici.an-patir.i; rtln.o 
ship, ne\cr to lx. found mi tlu ] i 
elmic or di'-iHii' ir\ , i*' Sl<i ''rta; iK'* 
of the pntuni wnli s^j.l 5 I*^s 
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The Differential Diagnosis of Priniaiy Neo- 
plasms of the Mediastinum By Cush- 
max D Haagexsex, M D (The Am Jr 
of Cancer, 1932, xm, 723-782) 

The following classification of primary 
neoplasms of the mediastinum is proposed 
A ^lalignant 

1 Lj mphosarcoma 

(a) Small round-cell lymphosar- 
coma (malignant lymphocyto- 
ma) 

(b) Large round -cell lymphosar- 
coma (reticulum-cell lympho- 
sarcoma) 

2 Hodgkin’s disease 

3 Leukemic lymphoma 

4 Lcukosarcomatosis 

5 Thymic carcinoma 
B Benign 

1 Dermoids 

2 Other cysts, including echinococcus 
c\sts and ciliated epithelial cysts 

3 Ganglionic neuromas and neuro- 
fibromas 

4 Benign conncctu c-tissue tumors in- 
cluding fibroleiomyomas, fibromas, 
chondromas, and lipomas 

''iiKt dtttrminalion of the tumor type by 
bioi)‘.\ is rarely possililc, although classifica- 
tion IS iKcccsnry m order to guide tlicrapcutic 
nningcintnt and ilettrmiiic prognosis re- 
to«r-c must bt had to diffcrcnlial diagnosis 
upo.i chnic il t\ idtiitt 'Vs to atn , thy mic 
tartinonn usmlh occurs at a much more 
nUruuid act than other nnhgmnt ntoplasms 
»'* tilt nKdnstnuim I^argc round-ctll 
Uni /itisarmt.n ai.d HikIi’Iiu’s thsti'-c most 
t Mt a i-t*ir in jntnnts iMtwtcn 20 and aO 
>.1,111 r< 'I id-cett U t'i 5 tho'arc<irn-i {imhc 
« iitit t.n Ik-' t( ' oi pstnlU uTtets mftnts 
U. t' •% i-t tr.i'tp T.Anv dermout -d ,, 

>* r» , c. * 1), *i{ -(t n J.V.'T's js 
”1 1 -> 1^5 >'l* -I t d'l « rr'Cl (1 ('f tt - 

f * If '>"sl‘\,» I,.»,.i 

r ' J t •’ .-I r ft .1 ' • 


very great that the process is benign Clini- 
cal signs and symptoms, while extremely 
important m making the diagnosis of medi- 
astinal tumor, frequently are of but little 
value m differentiation of types Roentgeno- 
grapJne diagnosis of primary neoplasms of 
the mediastinum may be rendered difficult 
by the similar and sometimes identical im- 
ages produced by aneurysm of the aorta, 
retrosternal goiter, idiopathic dilation of the 
esophagus, cold abscess of the ^ crtebrac, 
tuberculosis of the mediastinal lymph nodes, 
encapsulated mediastinal pleurisy , medi- 
astinal abscess, lung abscess adjacent to the 
mediastinum, hydatid cyst, carcinoma pri- 
mary m a portion of lung adjacent to the 
mediastinum, and metastatic carcinoma of 
the mediastinum Here aiicury sm is the 
chief difficulty' As to rocntgenothciapeutic 
response m differential diagnosis, lympho- 
sarcoma, Hodgkin’s disease, leukosarcoma, 
and leukemic lymphoma arc often strikingly 
radiosensitive, although occasional radiore- 
sistant cases are found Thymic carcinoma 
and the various benign neoplasms of the 
tncdijstinum arc radioresistant 

Parotishypcrtrophic, ein Srmptoni des Diii‘ 
bates Mellitiis \llypn trophy of the paro- 
tid glands a \uin of diabetes mellitiis] By 
Lknst Fiaum (Klin Wochuischr, 19.32, 
M, 1704-1705 ) 

The investigation forming the basis of tins 
piper had its origin in the obsi,r\.itu>n of 
symmetrical ciilargcmcnt of the parotid 
glands m an elderly vvomm which was with- 
out p.im, fever or anv other (Vidtnn sug- 
gesting an iiifl.tmm itorv cliaraetcr It 
showed evarerbations betwnn whuh the 
glands flifl not return to iiorm.i! ‘•ire vtter 
SfMif yea'-s this pituiit w.i^ lotind to Inw 
diihetf m< Ilitus f>f I jtif»*ler,if» grade ot 
vc-itv I’nrnrul irl, rltrin" th*- jn'i'd^ ft 
it>>r< rtiirl./l itdirf'uenl r,* {}><- j, >rf.tid 

ill' 1^ .! tl .-.t tfnsti' t K d t.iiifis'ur (tio'i 
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was observable A similar facial character 
was found to be common among diabetics, 
and palpation showed that the fullness in the 
parotid regions was due to an increase in 
gland substance and not to pads of fat Con- 
versely, of 27 patients selected because of 
enlargement of the parotids, 16 were found 
to have a definite glycosuria on an unre- 
stricted diet and the fused blood sugar curve 
of the remaining 11 was of the type con- 
sidered characteristic for latent diabetes It 
IS particularly in the sthenic constitutional 
type, with a tendency to obesity, a strongly 
developed skeletal system, arterial hjper- 
tonicity, enlargement and induration of the 
liver and arthritic phenomena, that the 
characteristic change in the parotid glands is 
observable The association of this sign 
with glycosuria was noted by Hess in 1918, 
and with obesity, by Spnnzels in 1912 Ob- 
servations of this nature furnish new sup- 
porting evidence of an incretorj function on 
the part of the parotid gland, the lupcr- 
trophy of which may well be of a compensa- 
tory nature Recognition of this sign should 
prove of value in the early diagnosis of dia- 
betes m the constitutional tjpc described 

The Occult cncc of Stckicima ui the IVhitc 
Race By Samuel Rosfmeld, MD, and 
Joseph B Pincus, M D (Am Jr Med 
Sc , 1932, cKxmv, 674-682 ) 

It IS generally believed that sickle cells 
occur only in the blood of the negro or in 
those with an admixture of negro blood 
Tlic incidence of the sickling trait among 
unselcctcd negroes seems to be about 7 per 
cent This trait is hereditarj and is trans- 
mitted as a Mendchan doininant The litera- 
ture alleging the occurrence of sicklenm in 
white persons has been rcMCWcd, keeping 
in mind that the chief sources of error he 
111 mistaking other deformities of the red 
blood cells for sickling or m failure to ex- 
clude the possibihtj of admixture of negro 
blood m cases with true sickling ith thc-c 
possibilities m mind most oi tlu alligeil 
cases of sicklemia m white patients ma\ he 
clmmutcd Onl\ one prcMoiis ca'i, that oi 
Coolci aipl I c , 111 a white child oi Cireik 
descent, is tree from reasonable su-piei»i 
1 he case rcporteel bs Sights and ''iiiio i 
considered to be supportiil b\ dita t(v» m 


complete for anj conclusion as to its rahdits 
A new group of cases is reported m this 
paper in which the sickling trait has been 
definitely shown to be present in three gen- 
erations of an Italian familj, which has 
been positively without admixture with the 
colored race for fiie generations Morcoier 
this family came from a region in Italy m 
which negroes are practicalh unkaiowii 
While this evidence would seem to indicate 
that this anomaly of the blood occurs ni 
other than the negro race, the possibility 
cannot be absolutely ruled out that in some 
remotely preiioiis generation there might 
have been a negro ancestor with sickle cells 
III the blood Through dominant inhentiiicc, 
the sickling trait might ha\c been Iniidcd 
down to white descendants showing no ex- 
ternal trace of negro features \\ liatei er the 
explanation may be it is obiious tint this 
anomaly will be encountered irom time to 
time m those who arc oi the white nee is 
far as can be ascertained 

On the Transimsswn of Huntiniflon s Chorea 
for 300 Years — the Bures f ainilv Gioul’ 
Bi P R VissiE, M D (Jr Neri ml 
Mcnt Dis, 1932, Kxm 553- '571) 

Through study of the earliest colonial 
records the author has ascertained tint a 
group which emigrated from Rurcs SiifTolK 
England m 1630, has contribiite'd ier\ J.arj e 
ly to the incidence of hereditare chore i in 
this couiitri \pproximattI\ 1000 cases oi 
Huntington’s chorea ha\e been collected from 
the direct and collateral lines oi tins groi p 
which consisted of three iiieii nid their wins 
The social problems of this group and il e •• 
more immediate descendants sbnw win tie 
choreic afllictioii was reputed ih-gracef il ai.l 
Meweal with terror m sucreednif eeiicrat i 
The witchcraft liter mire and recoriis <>i c> tnt 
procedures indicilc tin exln** to wbirh t' f 
Moleiit motions anil aeit it m s . *t.r b.n 
plaeed a part in aroi’sme ‘i cto u e * w i e' 
en In the-e mil rhsckii 1 nil' t ' “< '■rr 
has been a traii'nii*s|(ia oi t’ r co ‘ > *' 

known as lln Ilmen 'ci 'eato'’ i 's- •' 
i cne'aiioii sii.ct tbiir t<,a • ic '• t * 
land Ihr n ila 1\ s - ,i i ^ 

Hid pcr'istiniie Ut ' ft i * * ’ 1 
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special Cytology The Form and Functions 
of the Cell m Health and Disease A Tert- 
book for Students of Biology By Forty- 
six CoxTRiBUTORS Edited bj Edmund V 
Cow DRV, Washington Universitj , St 
Louis, Missouri Second edition In three 
\olunics XNi\ -f- 1838 pages, 757 illustra- 
tions Paul B Hoeber, Inc , New' York 
1932 Price, $3000 for three \olumes 
The second edition of Special C>tolog>, 
edited bj E V Cowdrj, has been strength- 
ened b\ generous revision, co\ ering the prog- 
ress of research during the three or four 
jears which ha\c elapsed since the first 
edition was prepared Fourteen new con- 
tributors ha\c filled in some of the gaps in 
the list of subjects treated That such lacu- 
nae must exist is mcMtablc, for the extent 
to which the structure of the human bodj 
mas bt subdiNidcd for purposes of descrip- 
tion and original insestigation is all but un- 
liniitcd As with all similar compilations, 
the \cr\ Item of information which is sought 
for, maj jet he wanting in spite of this ex- 
pansion This three solumc work has se\- 
cral cspccialh commendable features One 
is the excellent mechanical book-making 
shown, vith an unusual freedom from minor 
errors fThe reviewtr cannot refrain, how- 
ever, from calling attention to the misspell- 
ing of ‘i.iradic’ on p.iges 182 and 183 ) The 
eontribiittvrs, tt> a remarkable degree have 
t'ltertd into the general spirit ol the work 
in tint thev hive been more conctrnesl in 
iHiiir interpreters ot their respective fields 
»‘t Mucsijq.itifm than in presenting individuat- 
»s't: views linallv, the h-mgint, teigethcr, 
.IS ‘s srno'islv attiriiptcd hi chapters, 

<>’. t ■'•fual it*d ji ithnl'i 'tral cvtnhu'v is a 
I. V I'-d c'trt'n U wo-thwlnle < ii*li^ ive»- 
Mii'i e r ip’i tr i!*ih' i*t”'i th*' p'uuijde 
5 * t I- liisi'"* 

. ' L ^ n * or../.'-' ]*v 

V s . St ► ‘ '/ n 1 •* <* ‘s 


sistant Professor of Gynecology and Ob- 
stetrics, Graduate School of Medicine, 
University of Pennsylvania, Gynecologist 
to Mt Sinai and to Northern Liberties 
Hospitals, Philadelphia and Leopold 
Goldstein, MD, Demonstrator of Ob- 
stetrics, Jefferson Medical College, As- 
sistant Gynecologist to Mt Sinai Hospital , 
Formerlj Fellow in Gynecologic Research, 
University of Pennsylvania, Philadelphia, 
518 pages with 117 illustrations W B 
Saunders Companj, Philadelphia and Lon- 
don 1932 Cloth, $6 00 
Clinical Endocrinology of the Female is 
written bj' g> necologists and the subject mat- 
ter IS presented chiefly from the point of 
view of that specialtv Each of the glands 
of internal secretion, ovarj, pituitarj, thj- 
roid, adrenal, parathj roid, thj mus, pineal 
gland and pancreas, is thoroughly discussed 
in regard to its histology and phjsiolog>, 
and just how the hormone or hormones of 
each IS tested for m actual practice The 
interrelation of these glands and the effect 
of this interrelation upon the female is con- 
sidered from everv angle 
There is not the slightest doubt that a 
knowledge of cndocrinologv is of tremendous 
importance and the authors stress the fact 
that man) )oung women, who prcviouslv 
would have been subjected to needless sur- 
gerv, are now being succcssfullv treated b\ 
gland therapv This tvpe of thcrapv is 

graduallv being iiicre.iscd, as more and bet- 
ter standardized extracts become available 
Thvroid and pitiiitarv txtr.ut have, of 
voiir^t been on the market for smii' tune, 
as has .iLfi suprarenal eorti x .md insulin 
It Is to b* hojicil that Harlinair' ‘’corlin 
V ill so m he jirodiiad in sufficnrit *|iiaiititifs 
to r«,htVv t,l tjjt t* rrific i xh iiistion oi 

\ddt*'.ri^ di-t !»• It IS nov ii^issibb' l< 

'•retire .i-aKr f)»>strm 1 1 {told rn iruti f S' tra'-t ‘ 

. t ,»! »' rto'' jisein'itv s. v hirnuan, the Jit- 
te- v-b *< .1 '"/.ojtn {It t!'e 3*’tl 'ir-, ) 
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almost specific in the treatment of functional 
uterine bleeding The> believe that “func- 
tional uterine bleeding, regardless of the age 
ot the patient, is due to the continued and 
unopposed action of oestrin on the endo- 
metrium, producing what is commoiih 
called ‘endometrial hyperplasia’ The under- 
lying cause IS a follicle cjtosis, which re- 
sults in the prolonged production of oestrin 
and an absence of the luteal hormone, pro- 
gestin” Progestin, unfortunatelj , is not vet 
obtainable for therapeutic use 

Dr Mazer and Dr Goldstein state that 
“pseudomenstruation”, the cyclic uterine 
bleeding without the presence of a premen 
strual endometrium, is due to the failure of 
ovulation and lutemization, and is a frequent 
occurrence in regularlj menstruating, sterile 
women, who are free from pelvic disease 
Thej feel certain that mam fertilized ova 
mav be expelled, or aborted, because of the 
lack of a properly prepared endometrium 
upon which to attach themselves 

The significance and the technic of the 
Ascheim-Zondek test for pregnancj is given 
in detail, but the authors prefer the Fried 
man modification, using one rabbit instead of 
five mice because of the shorter time re- 
quired for the test 

The book contains several interesting 
charts, a number of illustrations and then 
IS also a verv full bibhographv 

Probablj in order to stress the importance 
of the subject (or perhaps to make a thicker 
book) there is repetition to the point of niak 
mg tlie book a bit tedious m spots The 
repetition includes the illustrations, several 
of which are given twice, with different 
figure numbers and sliglitlv different cap- 
tions (Fig 14, p 42 and Fur al, p 161 
Fig 49, p 160 and Fie 97, p 194 Fie 50 
p 161 and Fig 98, p 39=1 ) It is also ritlier 
confusing to read the report of the cure oi 
Frohlich s svndronic, m a bov oi seventeen 
111 a paragraph on low -dosage irradiation ot 
the Itvpophvsis, m the snccc'-sliil treatment 
oi ,anienorrhoca and about a hundred p.iccs 
farther on to find the same seventeen vear 
old bov again reported m a paraer.aph on 
low -dosage irradiation ot the pituitare gland 
in the trealincnt eif pitmtar' ohesjte a^sivi- 


845 

ated with menstrual disorders (P 307 and 
p 4S0) 

This book contains much that is well worth 
while reading, upon a subject with which the 
medical profession m general should keep 
pace 111 order to treat patients more m- 
telligentlv R C \\ 

Clinical Interpretation of Laboratory A’c- 
porls B> Albert S Welch, A B , M D 
Clinical Instructor in ^Icdicmc in the Uni- 
versitv of Kansas School of Medicine m 
Kansas Citv, Kansas, Director of the 
Laboratorj of the Alfred Benjamin Dis- 
pensarj, and Attending Surgeon of St 
Joseph’s Hospital in Kansas Citv Mis- 
souri , formerlv Pathologist to the Kansas 
Citv General Hospital, and Chemist to the 
Coroner of Jackson Countv 132 pages 
16 illustrations P Blakiston s Son and 
Co, Inc, Philadelphia Price, $4 00, net 
This book is divided into sixteen chapters, 
one each being devoted to a consideration 
of the laboratorv examination of iinnt, blood 
smears cultures, cerebro-spmal fluid, gastric 
and duodenal contents, fcccs and sputum 1 he 
remaining chapters arc given over to a eon- 
sideration of blood chcniistrv, «croloev, tis- 
sue examination, the basal inetaliohc rate, the 
electrocardiogram, forensic and special tests 
There is probablv a iieid for a comemuitiv 
arranged text dealing with the clinical in- 
terpretation of reports Insed uivmi coiniih- 
cated (and simple) laboiatorv proecmi-c' 
This text however fills to measure iiji to 
the crifcrn the reviewer considers i eve -sin 
for the consumniatmii of it« i)tiri>>«c It. 
his prcfice the author quite projurh 'van- 
clinicians to clnxi'i their lalvir ito-\ \n‘j 
discretion and to discrmimali bctwtrn t ru- 
1\ lirge lalxgatories a ,il tho , !> hlv rrl - 
able ones \nd 'et th'’i ee’ '’‘V *1 r trxi 
the reader canno* ml t» !»c • pc'-.o’ h 
the authors e, ile ti-> evidc t «! >■* o • ’> 
ratemv te ls md bo e '* re r-i ’ ' 

report- rcndc'isl b\ nr ' a a’ r-e- 

pc'icnceal woilrr It -or t s - t v ' <• 
tl at a ci'ii'C cn i" i- •« , , '* ‘e ' < 

t dc ret! hi ss crl’ t’ *' ' • 
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mistake leucocjtes or erj tlirocj'tes passing 
in currents, for motile amebae Nor should 
confusion be caused b> cotton fibers when 
searching for actinomjces In the chapter 
on tissue examination, the implication arises 
all too frequentl> of a final pathological 
diagnosis based soleh on the gross appear- 
ances Certainlj no competent pathologist 
would care to append his name to a diag- 
nostic sheet after merely a “cursorj’’ examina- 
tion” of tissue climcallj suspicious of actino- 
mjcosis (page 279), and carcinoma of the 
th 3 roid IS not as rare as implied (p 268), 
unless the diagnosis is rendered solely on 
the macroscopic changes Other statements 
are eqiialb misleading Appendiceal carci- 
noids do not commonly suggest adenocarci- 
noma Gelatinous carcinoma of the peri- 
toneum cannot be an entity but must itself 
be eccondarj to a mucin-secreting carcinoma 
elsewhere m the body Sarcoma in a Ij'mph 
node can bear onlj an cxtremclj superficial 
resemblance to actinomj cosis (p 273) and 
the two should no more be confused than 
should absorbing suture material be mis- 
taken for tubercles (p 276) It is b> no 
means ccrtainh established that a persistently 
iicgatisc ^^assermann indicates cured sjphi- 
lis It seems doubtful that hair in the urine 
could often lia\c a dermoid cjst for its 
source (p 26) or that “lipoid carcinoma of 
the prostate maj cause the appearance of 
doiibh rcfractixc lipoids in urine” Some 
fi.iscagcs suRRCst a distinctly iconoclastic at- 
titude It IS not pleasing to read that "the 
fraRilite test is of little clinical e.iluc (be- 
ruiNe) tin re is as yet little therapeutically 
tint can be done about it”, or “it really 
nulev btlle difiercncc clinically whether the 
‘•arcoiins of hmph glaiids without blood 
clutiRis '.ucti as U mphosarconn, sarcoma of 
Umph kI md*-, or hmphos.trconutosis art dis- 
fitU’UKhcd irom each other" fji 273) Also, 
attempt' t<» dtui'iiistratt spin>clute> m lis- 
art ^^rv imich worth while tspeciilly 
u ptj ’ iC' b s'o !<., t!« spitt th< autlKi-\ (iptn- 
• >'» !<. th' c« n'rart \r t>:i e-inirtfl „»». 

't’-ver w< t*d m'*{ d « j'lrt* u. jbe 
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whether the section on forensic tests properly 
belongs in a book of this kind — the space 
could with advantage be used in enlarging 
other sections Such addition should make 
the subject matter more readable Without 
careful retision, this book cannot be recom- 
mended to its intended clientele H G 

The Cardiac Output of Man ui Health and 
Disease By Arthur GROUtaiAX, PhD, 
M D , Associate Professor of Physiology 
m the Medical School of the Johns Hop- 
kins University xiv-f 324 pages, 25 figures 
Charles C Thomas, Springfield, Illinois, 
and Baltimore, Maryland, 1932 Price, 
$4 00, postpaid 

In the introduction the author states that 
this monograph is to deal with the variations 
of the cardiac output under different plwsio- 
logical and pathological conditions and the 
relation of these variations to other changes 
occurring in the circulatory system In 
Part I he briefly outlines the methods that 
have been developed for determining success 
or failure m these methods and finally gnes 
a comparison of the results obtained by 
various experimenters using them Part II 
IS devoted entirely to the Acetylene Method 
of determining cardiac output which, he sa\s, 
has been proven accurate and is easily ear- 
ned out After deriving the algebraic forimi- 
la used in calculating the cardiac output from 
the data obtained and describing the technic, 
the .author gives proofs of the acctinicy of 
the method and ends with a chapter on its 
applicability in clinical inedicine Part III 
IS a discussion of the variations ot cardi.u 
output under many dilTcrent pbysiologic.il 
conditions Tables and graphs giving data 
from niinieroiis experiments arc included 
The application of cardiac output studit' t» 
plnrniacology and therapeutics is disciissid 
m P.irt IV The opjiortumly ofTcrtd bv 
these studies for direct observation ol the 
effects of drugs on the heart action in nna 
is einpln'i/id 'J be iic'*'t fev chapters td*" 
lip th' effects on the cardiac output «>f 
numlf'r oi dims md ntlur tbirajj'utif appb 
< itn iis V bicb Invt l;<(n •tuditd Pirt \ 
ns to tb rliti'c d applic itio'is oi < irdi” 

• tt"'ir ’’lib tb< erMph'i'is pivnd •> ' 

ii(. {jj,. I r irt iPi! iirtuhti'in f" 
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Part VI there is a short discussion of the 
correlation between cardiac output, metabolic 
rate, pulse rate, blood pressure and heart 
size In the bibliography there are 483 ref- 
erences This monograph represents an 
enormous amount of work and in it the 
author has carried out his purpose admir- 
ably in an interesting and understandable 
style The subject matter, while of interest 
to the internist, should be particularly valu- 
able to students of physiology and experi- 
mental cardiology B M H 

The Chcmishy of Tubei culosis A Compila- 
tion and Critical Review of Existing 
Knowledge on the Chemistry of the Tu- 
be) cle Bacillus and Its Products, The 
Chemical Changes and Processes m the 
Host, The Chemical Aspects of flic Ticat- 
nicnt of Ttibci culosis By H GmfioN 
WELTIS, M D , Ph D , Director of the 
Otho S A Sprague Memorial Institute 
and Professor of Pathology in the Uni- 
versity of Chicago, and Esmoxd R Long, 
M D , Ph D , Director of the Laboratorv 
of The Henry Phipps Institute for the 
Studj, Treatment and Prevention of Tu- 
berculosis, and Professor of Patholog^, 
University of Pennsj Ivania, forinerh Pro- 
fessor of Pathology in the Univcrsitj of 
Chicago Second edition, thoroughlj re- 
vised \iv-t-481 pages The Williams & 
Wilkins Company, Baltimore, 1932 Price, 
$7 00 

The purpose and character of this book 
are set forth m the lengthy subtitle It is, 
in fact, a rich storehouse of knowledge of 
the chemical attributes of tuberculosis in all 
its phases This huge material is well or- 
ganized, and criticalh anahzcd, In tlu joint 
authors, who arc better qualified than anj 
others to do this task Ten jears base 
elapsed since the manuscript of the first 
edition was completed Slow as progress 
mas seem, the growth of knowledge during 
that period has necessitated a complete rt- 
writmg of the text The present eihtion 
might well be considered a memorial to Dr 
Lsdia M DcW'itt co-author of the fir-t 
edition, whose careful work and conscrs-atist 
interpretations arc models of what cxp^ri- 
uiLiital chemotherapeutic studu' should In 


Her death, in 1928, kept her from realizing 
this revision which was anticipated in the 
preface of the first edition Those engaged 
m strising to sohe the problems of tubercu- 
losis will find this book all but indispcnsabk 

A Tert-Book of Pathology An Introductton 
to Medicine Bj Wiliiam Bo\n Ml), 
M R C P Ed , FRCP Lond , Dipl 
Psych , F R S C , Professor of Pathologs 
in the Univcrsitj of Manitoba , Pathologist 
to the Winnipeg General Hospital, Vhnni- 
peg, Canada 946 pages, 287 figures, one 
colored plate Lea & Febiger, Philadel- 
phia, 1932 Price, $10 00 
On page 723 of this issue an excerpt from 
the preface of Bojd's Pathologj is quoted 
It well expresses the aim and spirit of this 
book — ^thc sjstematic presentation of pitli- 
ologj in relation to the linng patient T lit 
plan of the book does not sar\ greath 
from others of its kind which undertake to 
present both General and Special Pathologi 
under one co\cr It is well-written, with 
an excellent choice of both textual and il 
lustratne material The author is forced to 
be dogmatic for the sake of breaits \ 
teacher of pathologj might well criiicizt tiic 
order of treatment since inflammation is the 
introductory chapter, while the extrinsic 
factors HI the causation oi disease are not 
considered until the SL\enth, eighth iiintli 
cleaenth, and thirteenth chapters are rcaclml 
For the practitioner, howe\er this difficult' 
will not appear and there is no hr«iianc' ,n 
recommending this as one of tlu Ihsi oi tbr 
textbooks in Pathology m the Ln, Ii'Ii 
language 

Principles of Chcinistrx U htfi 
Tivtlippl of Inomin c Or* i» '* «' 

Plixsiolomral Chnittdrx in'- \'i cs ^ ' 

V/iirfi'iifc 0 } //I'liii / ro .'If Iff <*' ^ 

Chcn.istix U’lih Li^’orcl r I ‘-f"- '* 

By Josuii n Ror, Pit D P* *' ' 

Bioclieniistry Ge< rge V* .*'■*!! ' I 

'crMty Medical ^cl >1 1 r • 

Chemistry, Centra! '-c’ <> ’ ’■» *' 

Washmrio-i DC C-f i' * P 

Msioii, US Me*' i il Iv'-er'f i , 

pa ' *■ 
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Mosbj Companj, St Louis, 1932 Price, 
$2 50 

That a third edition of Roe’s textbook has 
been required demonstrates the usefulness of 
a \sork of this character It differs from 
the elementary texts provided for high 
schools in the greater emphasis upon physio- 
logical chemistry, as indicated by chapters on 
Milk, The Blood, Digestion, Metabolism, 
Vitamins, Foods, Dietary Requirements and 
The Internal Secretions It is \\eU written 
and \cry well printed The inclusion of 
considerable theoretical material not found 
in the earlier editions appears to make the 
treatment of the subject rather too heavy 
for the needs of the pupil nurse Some 
teachers of nurses will choose to omit cer- 
tain sections Where not an assigned text, 
this book should be included in the training 
school librarv for reference 

Mcdtcim<!chc Praxts Baud XIII, Blufkrank- 
hcitcn tSvstciii of Mcdtcinc Volume 
Mil, Diseases of the Blood} By pRor 
Dr Hi inrich ScmrciiT, Medical Direc- 


tor of the Ebenhausen Sanatorium near 
Munich xii -1-197 pages, 13 text figures 
and 2 plates in colors Theodor Stein- 
kopff, Dresden-Blasewitz, Residenzstrasse 
32, Germany 1932 Price m paper, 
RM 13 80, bound, RM IS 
This book follows the general plan of 
practical texts on the blood and diseases ol 
the blood The first section of 37 pages 
deals with technical methods, including the 
numerous newer procedures not in the arma- 
mentarium of many whose student dajs are 
now well in the past The second section of 
about the same size describes systematicalh 
the formed constituents of the blood The 
remainder is concerned with the diseases ot 
the blood and blood forming organs, and 
nitli the changes in the blood associated 
with various morbid states This is a clearli 
and compactly written book, and thoroiighli 
up-to-date Even ovalocytosis has been in- 
cluded, although the mention is brief For 
those reading German readily, this will proM- 
a very useful manual 
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N’oMIWTIONS JOR IvUCTIM OFUCKR'- 

1933-1934 

Tin. Xominating Committee herewith 
tranvinils the following nominations for 
«krti\c ofTircrs of the American College of 
riwsician-i for the \tar 1931-34 
PrcMdtnt-Llcct — Jonathan C Mcakins, 
Montreal, Canada 

kt Vice rrcsuknt — Manricc C rmcofifs 
n iltnno’-c, Jld 

2 ’ t \ ice I’rc'id'nt — Charles G Jennings, 
n'*t'’«j’t ’{ich 

\i.r I'rcM«'-tt -N'o’dc Wihv Jons. 
1* 'tl rd Il-'r 

it,(d, 

J H M‘a''i t f iirmm 

I fx f'* I* l*r itUt 

I J G IVjrddfs 

f . I u.-t, 


Dr James M Anders (Master) read a 
Memoir on Dr Hiram Corson before the 
Section on Medical Historj of the College 
of Phjsicians, Philadelphia, on October 10 
Dr Anders also read a paper on “The 
Modern Health Moacment" before the Phil- 
adclphia Count> ^^cdIcal Socictj on October 
2d, Pcnns>Kania Health Da\ 

On the c\cnmg of Xo\ ember 5, Dr D 
Schiijlcr Pulford (Fellow), of Sacram''n*'>, 
addressed the Placer Connt> Medical ^<Kri* 
tl\ at its mettmg held at the Wtnnar *^.at 
torium Dr Pulford’s address, wlii'b >*i‘ 
illustrated In lantern slides, was on ‘ D '' 
Never Dt\t!opni(nts Diagnosis aii'l Tn. i'* 
n ‘ nt of Car^i r" 

Sri > iiic*'« '■II* is unde ot the fo*t / ■ 
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gifts to the College Librarj of publications 
bv members 

Dr Carl V Vischer (Fellow), Philadel- 
phia, Pa — 1 book, “Pulmonary Tuber- 
culosis” , 

Dr Jacob M Cahan (Fellow), Philadel- 
phia, Pa — 1 reprint. 

Dr W W Chrisman (Associate), Alacon, 
Ga — 2 reprints. 

Dr Nathan Smith Davis, III (Fellow), 
Chicago, III — 2 reprints, 

Dr Charles F Fisher (Fellow), Brook- 
13 n, N Y — 1 reprint. 

Dr Ahus E Greer (Fellow'), Houston, 
Texas — 2 reprints. 

Dr H3man I Goldstein (Associate), 
Camden, N J — 1 reprint, 

Dr Charles C Hinton (Fellow'), Macon, 
Ga — 2 reprints , 

Dr E W Phillips (Fellow), PhoeniN, 
Ariz — 2 reprints. 

Dr H L, Arnold (Fellow), Honolulu 
Haw’aii — 1 reprint , 

Dr Ellen C Potter (Fellow), Trenton 
N J — 6 reprints. 

Dr Karl Rothschild (Fellow), New 
Brunswick, N J — 1 reprint. 

Dr Edward W Schoenheit (Fellow), 
Asheville, N C — 18 reprints 


Dr John Dudle3' Dunham (Fellow), Co- 
lumbus, Ohio, addressed a joint meeting of 
ph3sicians and dentists at Hotel Warden, 
New'ark, Ohio, October 27, on “The Inter- 
dependence of the Medical and Dental Pro- 
fession ’ 


At the meeting of The YorkMlIc Medical 
Socictj of the Citv of New York on No- 
wmber 21, Dr Albert S Hjnnn (Fellow) 
New York, spoke on "Recent Advance*: in 
the Stiidj of Angina Pectoris” and Dr 
Joseph B Wolffc (Associate), Philadelphn 
on “The Use of Heart Honnonc (Ti«i'c 
Extract Substance) in Angiin Pectoris ^ Dr 
John Homer Cudmorc (Fellow), Xevv ^ork, 
and Dr George I Swetlow (Icllowl, 
Brookivn. took part iri the di«cii'sio» 


Dr Lewis T Moorman (Etllowl Okla- 
homa Citv IS the author of a new section in 
Oxford Medicine (Volume 4, Part 2> «• i 
‘ Industrial and Domestic Gas Ila-ard- \ri'- 


ing through the Production, Refining and 
Consumption of Petroleum and Its Pro- 
ducts” 


Dr Clifford J Barborka (Fellow), for 
eleven vears a consultant phvsician of the 
Mavo Clinic, has accepted a position m the 
Department of Alcdicme in Northwestern 
Universitj, and has opened a diagnostic 
suite for the practice of Internal Medicine 
at 700 N Afichigan Av enue, Chicago 
Dr Barborka delivered two lectures, one 
“Diet in Health and Disease", the other 
“Dietarj Regime in Cardiovascular Renal 
Disease", at the Oklahoma Citv \nnual Fall 
Conference On November 10 he addressed 
the American Dietetic ■\ssociation on ‘ The 
Present Status of the Ketogenic Diet md 
Its Use' 


Dr Ralph Pemberton (Fellow), Phih- 
delphia, .addressed the Veademv of Medicine 
of Des Moines, Iowa, on the subject ot ‘ \r- 
thritis” on November 4, 1932 He addressed 
the Acadeinv of Medicine of Circminti, 
Ohio, November 14 1032 on "The Newer 
Outlook of Vrllintiv’ 


Dr Martin H Collier (rdlowl, Super- 
intendent of the I-akeland Sanatorium, Grtn- 
loch, N J, was elected President of the New 
jersev State Tubcrculosi'- Le igue at the 
Tvventv -sixth Annual Meeting t>i 'bat i 
imniz.ation held rcccntlv m Nevvarl, N I 


Dr John I Marker (Pellowl Diw jMit 
Iowa was promoted to Licntcnant Cob."'’ 
of the Medical Reserve Corps 0,.i, btr - 
1932 


Dr \riiHir C MoTan (I cll<>v ' Pn h- 
dclpbia add'-C"cd nu'ctinrs "i Pn*-, Pnii , - 

burg. Clearfield ami b; Man’* Pv ir . 

nectmii with the ob-erva*''- ei Hr' ,r IIm 
in October 1'’'2 

Dr \\ lib (III Hr -I W t'rr 1< , 

Bosioi pre'c. tol a “v" • ’ ' "• 

the No th S 'If Prat i * *' <• I't ' 

ical S(--tclv rece D' M < * 

chi'CC oi p’-f,-'"- t r , - , - • 

r 1 irt I f ? t’ r ^ ' 
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Phjsical Therapj, held at Philadelphia, Oc- 
tober 12-14, 1932 


Dr E J G Beardsley (Fellow), Phila- 
delphia, Pa , addressed the Staff of the Lan- 
caster Count}' Hospital Association, Lan- 
caster, Pa , October 20, upon “The Diagnosis 
of Cardio\ascular Disorders” Dr S S 
Simons (Associate), Lancaster, Pa, pre- 
sided 

Dr Beardsle} was also the guest speaker 
at the Staff Meeting of the Glen Gardner 
Sanitarium, Glen Gardner, N J , October 
21, his subject being, “Conditions that Com- 
monly Simulate Pulmonary Tuberculosis” 


Dr Louis F Bishop (Fellow), New York 
Cit} , has been assigned to the Standing 
Committee of the New Jersey College of 
Pharmacy The College is in process of 
organizing a four-} car pre-medical course 


Dr Claude E Forkner (Fellow), for- 
merly Assistant Ph}Sician to the Thorndike 
Memorial Laborator}, Boston, is now in 
Peiping, China, as Associate Professor of 
Medicine in the Peiping Union Medical Col- 
lege 


Dr Howard T Karsner (Fellow*), Cleve- 
land Ohio, Professor and Director of the 
Institute of Patholog} of Western Rcsersc 
Uni\ersit\, has been elected the United 
St.itcs member of the Coniitc Dircctcur of 
the International Socict} for Geographic 
Patholog\ 


Dr ll.ms Reese (Fellow), Madison, Wis, 
was tlccud President of the Central Ncuro- 
p>>}rhnlnc Xssociatinn at their annual mcct- 
1111 ' at Rochester, Mmn, October fi-8, 1932 


Dr S \ Slater (Fellow), Worthington, 
Mum Su5i''rmtc ideiit of the South we'stern 
Mmi'o'a Sainturnmi addressed the PI}- 

n >u*h CovTts Medical Socicte at T eMars 

Octo'^r*! on 'The DMenoMs of Pul- 
*’ 'Mf' 'I uhc'cuhivF 

!>'• Sli’f' do th rht< f '<t 

„ ' -r'l t,- *>: \\ 'rfrfih t"; C’o’ints Medinl 

^ If ,' •> Vt 

D' { ''X • ,t t nvt , 


Ga , w*as elected President of the Fifth Dis- 
trict Medical Society of the State of Georgia 
on October 12 


Dr John G Young (Fellow), Dallas, 
Texas, addressed the West Texas District 
Medical Society, October 4, on “Sinus Dis- 
ease and Its Relation to the Child” 


Dr Hyman I Goldstein (Associate), Cam- 
den, N J , read a paper entitled, “The Re- 
lation of Heart Disease, — Cardiac Murmurs, 
Angina Pectoris and Coronary Thrombosis, 
— to Gallbladder Infections and Gallstone 
Disease”, before the Medical Section of the 
Congres International de la Lithiase Bihaire 
at Vichy, France, September 20 Dr Gold- 
stem also attended the annual sessions of the 
XXII Congres Frangais de Mcdecine, Octo- 
ber 10-11, at Pans 


Dr Curren Pope (Associate), Louisnllc, 
ICy , addressed the staff meeting of Dr An- 
thony’s Hospital at Louisville, Ky , on “Clin- 
ical Observations upon Pvrctothcrap}", on 
October 11 


Dr Marjorie E Reed (Associate), Pb* 
mouth. Pa , is the author of a paper entitled. 
“S}denham’s Chorea, Diagnosis and Treat- 
ment”, which appeared in the Jul} number 
of the Medical Woman’s Journal 

Dr Cl}dc Brooks (Fellow), New Or- 
leans, La , Professor of Ph} siolog} at the 
Louisiana State Univcrsit} Medical Center, 
New Orleans, has been selected to head the 
new department of Pharmacology and E'c* 
perimcntal 1'hcrapcutics at that institution 


The Oklahoma Cit} Clinical Societj con- 
ducted its annual fall clinical conference 
October 31 to No\ ember 3, unrltr the pre"- 
idciic} of Dr Ra} M Pal} eat (Fellow). 


D" W.alUr F Donaldson (Fellow ), P«tl<' 
burgh, I’a , Ins been re-clcrtcd Serretar} of 
the Mtditil Soviet} of the State of Penn 
syK.ania Tint org mization v ill hold i*^ 
mi 'lull' tri PhilifkliiliM 

Dr Ij { I!< \\ f!i.iru-lt i itf J, 

lri»' ,, r’.ibt bi-rn ipi/iUiteil Dirirlo' 
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of the Student Health Service at the Uni- 
versity of California 


Dr Philip F Barbour (Fellow), Louis- 
ville, Ky, was installed as President of the 
Kentucl<y State Medical Association at its 
annual meeting in October 


Dr Lawrason Brown (Fellow), Saranac 
Lake, Dr Palph Pemberton (Fellow), 
Philadelphia, and Dr Martin E Reyfuss 
(Fellow), Philadelphia, appear on the list 
of lecturers in connection with the 1932- 
1933 program of the William Harvey So- 
ciety at Tufts College Medical School, 
Boston 


Dr John T Murphy (Fellow), Toledo, 
Ohio, was elected President of the American 
Roentgen Ray Society at its recent annual 
meeting in Detroit 


A program on the History of Plijsical 
Diagnosis was offered by the College of 
Physicians of Philadelphia, Section on Med- 
ical History, November 14, 1932, on the oc- 
casion of the College’s Sixth Annual Stu- 
dents’ Night Dr Thomas B Fulcher (Fel- 
low), Baltimore, by invitation, gave an 
address on “Physical Diagnosis hctwccn 
Laennec and Roentgen”, Dr Wm Egbert 
Robertson (Fellow), Philadelphia, gave an 
address on “Later Additions to Plivsical 
Diagnosis” 


OBITUARIES 


DOCTOR CHARLES G LUCAS 

Dr Charles G Lucas (Fellow), 
Louisville, Kentucky, died at the St 
Joseph Infirmary, July 7, 1932, of 
thrombosis of the cystic artery with 
peritonitis 

Dr Lucas was bom in Cincinnati, 
OIuo, m 1870, his premedical educa- 
tion was obtained in the public schools 
of Louisville and he graduated from 
the Medical School, University of 
Louisville, in 1890 Locating in Louis- 
ville, he engaged in general practice 
for thirteen years as an associate of 
the late Dr John A Ouchterloit} In 
1904 and 1905 he studied Gastro-Ent- 
erology in Europe and on letunnng to 
Louisville confined his uork to that 
specialt}' He held some teaching con- 
nection with the Medical Scliool of the 
Universitj of LouismUc until the De- 
partment of GastrO'Entcrolog) was 
established m 1915, when he became 
the head of that department and held 
that position until his death lie wa*? a 
member of the Staff of the I ouismUc 


City Hospital and the St Joseph In- 
fiimary, he w'as serving as President 
of the latter hospital staff for the > eai , 
1932 He was a member of the Jcffci- 
son County Medical Society, the Ken- 
tucky State Medical Association, the 
American Medical Association, the 
American Gastro-Enterological \sso- 
ciation, (President, 1926, Sccretarv, 
1930-1932) and the American College 
of Physicians (Regent, 1922-1923, and 
1925-1928) He was a comimmicant 
of the Catholic Church and a member 
of the Pendcnnis and Louisville Coun- 
try Clubs He served in the Medical 
Department of the Arnn diinm: the 
Great War, being «;tationcd at C'unji 
McArthur, holding the rank of Mp/>i 
on discharge at its clo'c 

His was both an inquiring 'is’d 
qui'^itiye mind, while the ficlil of j urtL 
‘•cicntific medicine was a t.miib c'l 
vironment the art of In'- pr- ft^M* . 
found him a ‘^killed clnacr.i; bi' 
tercet in the one 'ad j*'"'! hire, b’l i **■< "i 
the licdsidc con'act of tic rtif-l 5 ‘ 


852 


College News Notes 


pleasure in the solitude of intellectual 
pursuit never deprived him of the joy 
of the personal contact with the victim 
of ill health. While tlie masters in 
medical literature found a gracious and 
understanding welcome in his library, 
the sufferer of one of the ailments 
considered in these theses learned from 
him that “Medicine is an art that 
sometimes cures, often relieves, and 
always comforts” His manner was 
pleasing, his nature optimistic, his 
friendships unusually loyal, and on his 
going he left a reputation unsullied by 
selfishness and petty ambition He had 
an abiding faith in his religion and he 
lived the Golden Rule as his code of 
ethics as nearly as humanly possible 
He \m1I be missed and mourned alike 
by faculty, friends and patients 

(Funiishcd b} Virgil E Simpson, 
M.D , F A C P , Louisville, Kentucky ) 

DOCTOR CARL VICTOR 
VISCHER 

Dr Carl \hclor Vischer (Fellow), 
one of the younger but much respected 
and admired physicians of German- 
town, Pennsjhania, died, November 
15, 1932 His untimely death, after a 
month of painful, distressing and, from 
its inception, olwioush hopeless iUncs« 
occurred as the result of a scjitic pro- 
cess initiated h) an osiconnchtis that 
had been in existence, without mani- 
fest s}mploin'., for a number of }cars 

Dr Vi>chcrs life, judged by the 
hnihC'l tlhtcal standard-', wa*; a -signal 
*.ncci“-‘' I Ic V. a*- rt ''jiectcd, admired and 
dttply hntd b> thoce who kntv him 
b' 't HL lnpp\. chcirful and opti- 
ini'-tic and bis profc"io:ial 

bf» t'l tiiion-- indns*r%, onn- 

b 'ud V :ih unr* niitting stud;,, caU'»d 


him to be regarded by well-informed 
members of his profession a? an ad- 
mired and trusted colleague Dr 
Vischer lived an unselfish, admirable 
and useful life He radiated an atmos- 
phere of cheerfulness, happiness and 
hope that the wmrld, especially the med- 
ical world, needs at all times, but, 
perhaps, never more than at present 
Dr Vischer w^as boin in Philadel- 
phia in 1896, the son of a talented and 
much admired homeopathic surgeon. 
The son inherited those traits and 
characteristics that made his entiancc 
into the medical profession the natural 
course for him to adopt He gradu- 
ated from his father’s Alma Mater, 
the Hahnemann Medical College of 
Philadelphia, m 1919, when twenty- 
three years of age After seiving the 
Hahnemann Hospital as interne, Dr. 
Vischer continued to interest himself 
in the welfare of the Hahnemann 
Medical College and Hospital, and, 
a result of his ability, faithfulness and 
industry, he was gradually advanced 
in rank, until at the time of his deatli. 
he was Associate Professoi of Medi- 
cine in the College and Associate Phv- 
sician to the Hospital Dr Vischer 
was Chief of the Outpatient Medical 
Department of the same institution for 
many jears This position afforded 
him a wealth of experience in clinical 
medicine As a result of this experi- 
ence, Dr Vischer published a nurnb(C 
of mcritonous articles in current jour- 
nals These w'cll illustiatcd his de-’iro 
to share with others the pracfiVil 
i-nowletlgc that he had acquired. Dr. 
Vischer rtcenth piihllshcd a 
on Pulmon.in Tuberailosi*-, which 
tmly>djcd tlu rt '.tilts of hts 'ttidie- n' 
this disea«^ 
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He was deeply interested in all 
phases of medicine, but ^\as best known 
for his interest in the disorders of the 
circulatory and respiratory systems 
He was greatly interested m the prac- 
tical phases of the control of pulmon- 
ary tuberculosis, and had been Asso- 
ciate Director of Devitt’s Camp for 
tuberculous patients for a number of 
years 

Dr Carl Vischer’s all too brief pro- 
fessional life of thirteen years was 
well and wisely spent His tempera- 
ment and inclinations prevented him 
from making the all too common error 
of youthful physicians of magnifying 
the importance of a knowledge of dis- 
ease and minimizing the necessity of 
studying the patient and his reactions 

Dr Vischer was an enthusiastic be- 
liever in and a lo}'al supporter of so- 
termed organized medicine Early in 
lus medical career, he affiliated himself 
with the local, state and national hom- 
eopathic soaeties, and later, with the 
breadtli of view that was as admirable 
as it IS unusual, he also associated 
himself with the organizations of the 
so-called regular school He was 
elected a Fellow of the American Col- 
lege of Physiaans in 1928, and, in his 
characteristic wholesouled manner, in- 
terested himself in the health)' growth 
and development of the organization 
He attended c^er)' Clinical Session of 
the college after his election, and many 
Fellows throughout the College \mII 
be saddened as are his Philadelphia 
colleagues, by the loss of this Mtal and 
charming personalit) 

(Furnished b) E J G BrNRUSiuY 
M D , F A C P ! Go\crnor for cT^teni 
l‘’cnns) Ivania ) 


DOCTOR JAMES MAKARS 
RECTOR 

Dr James jManara Rector (Fellou ), 
Columbus, Ohio, died September 17 
1932, from a cerebral hemorrhage 

Dr Rector uas born at Circleville 
Ohio, June 27, 1877 lie was edu- 
cated in the public schools of Circle- 
ville, and m 1903 uas graduated from 
the Medical College of the Ohio State 
University He later did postgraduate 
work at the Chicago Postgraduate Col- 
lege and at the New York Postgraduate 
Medical School For many years. Dr 
Rector had been a member of the staff 
of Grant Hospital During the Span- 
ish-American War, he served in Cuba 
and Porto Rico, and was President of 
Battery H, Spanish War Veterans He 
was a member of the Columbus So- 
ciety of Internal Medicine, the Colum- 
bus Academ) of Medicine, the Ohio 
State Medical Association, the Amer- 
ican Medical Association, and had been 
a Fellow of the American College of 
Physicians since 1930 

DOCTOR JOSEPH WESI.EV 
MALONE 

Again we arc called upon to turn 
our thoughts with respect to one of 
our associate members, Doctor To<eph 
Wesley Malone who died September 
10, 1932 

Doctor Malone wa*; born in IS^'j nrd 
was prepared for the College of Pln- 
sicians and Surgeon*; of Nev ^ ork at 
the Elizalicth \onml \cadt.n\ «if 
Pcnn«:\l\ania He graibntcd in meb 
cine in ISSS. and thereafter ‘■p^’ *{ b’*' 
entire life in the pncticc of mul eb'r 
in P.rookhn There, hi ib ! 

it\. and pcr«on?ht\ Iv' cim'* i u ’ th* 
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recognition he deserved He soon lim- 
ited his practice to internal medicine 
and continued to keep abreast with the 
many advances in that specialty. With 
this progressive spirit, which kept him 
delving into the newer fields, he be- 
came in later years greatly interested 
m the allergic diseases His ability, 
his fairmindedness, and his friendly 
understanding are the factors that soon 
claimed for him the recognition of the 
hospitals of the city He was Attend- 
ing Physician in Kings County Hos- 
pital; Attending Physician, Victory 
^Memorial Hospital ; and a member of 
the Courtesy Staffs of the Caledonian 
and St John’s Hospitals During the 
World War he sensed his obligations 
to his country and gave his time as 
physician to the Local Board, No 59, 
u ith the rank of Major of the Medical 
Corps of the United States Army, 
which u ork he carried out with his ac- 
customed fidelity 

Doctor Malone was not only inter- 
ested in scientific medicine but was 
also an ardent supporter of organized 
nicdicinc He w'as deeply impressed 
with the idea that the solution of prob- 
lems arising from the relationship of 
the public to medicine must be guided 
In the medical profession if these 


problems are to be solved correctly 
He spent much time in his local County 
Society and in the Medical Society of 
the State of New York in furthering 
this conviction 

Doetdr Malone \vas a member and 
ex-President of the Bay Ridge Medical 
Society, a member of the Flatbush 
Medical Society, the Medical Society 
of the County of Kings, and of the 
Medical Society of the State of New 
York He was a Fellow of the Amer- 
ican Medical Association, and was ex- 
President of the Medical Guild of 
Kings County, and a member of the 
Association of Military Surgeons of 
the United States In 1922 he w'as 
made an Associate of the American 
College of Physicians. 

During his years of active participa- 
tion in medical aflFairs Doctor Malone 
made many friends through his sincer- 
ity of purpose and the chanty of his 
mind His standards and ideals of 
medicine w^ere recognized by all, and 
in his passing w^c realize that we ha^c 
lost a distinguished gentleman from 
our community as w'cll as a devoted 
physician and true friend 

(Furnished by Luther F. WARRENb 
M D., F.A C.P , Governor for eastern 
New York ) 
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The Clinical Significance of Leucopenia with Special 
Reference to Idiopathic Neutropefiia 

By Stacy R Metticr, M D , F A C P . and HAR\nY T Ols^n, M D , 

San Francisco, Cabfoum 


T he development of leucopenia 
without apparent cause m a pre- 
viously healthy individual is a 
subject about which there has been 
considerable discussion in recent 3 ears 
Leucopenia brought on b)f definite etio- 
logic factors such as certain bacterial 
and protozoan infections, toxic chem- 
icals, or destruction of the bone mar- 
row by tumor processes is readily un- 
derstandable Here the problem is 
concerned chiefly with diagnosis, and 
eradication or alleviation of the pri- 
mary cause There are instances of 
leucopenia, however, that are not so 
readily explained, and in Mhich the 
cause remains obscure In the medical 
literature one ma}' find such conditions 
designated as '‘granulopenia”, ‘‘granu- 
loc3topenia” of unknown origin, or 
“idiopathic” neutropenia Cases of 
leucopenia falling in this group warrant 
further investigation During the past 
three years we ha\e had opportunit) 
to observe several cases of leucopenia 

From the DciarlmeiU ot V«‘* 

\crstt\ of Oilifornn Multc.il Scliool ^an 

Francisco _ _ 

Pftscnlctl at the San hnnctsco Mcc.ins 
of the Aincric.m College of Fh\ sjcnns, \p''H 


of this nature, and certain of these w ill 
be discussed in this paper 
Before discussing the clinical aspect', 
of leucopenia, it is necessarv to con- 
sider the poh morjihoniiclcar Iciicocvte. 
its origin and various stages of devel- 
opment from vouth to matuntv The 
progenitor of the granulocvte series is 
a cell 111 regard to the exact ulciililv of 
which there still remain dilTctcnccs of 
opinion The concept of Sabin’ .and 
her associates on leiicogciicsi« how- 
ever. has somewhat clarified the situ- 
ation. and offers a ten.ablc hvpothesis 
on cell devclopinetU from the primitive 
form to matuntv Whether or not the 
crvthrocvte and granulocvte arise from 
a common parent cell it is gcnerallv 
accepted that leiicopoiesic nornnllv 
takes place outside the blood simisoids 
of the bom marrow, and tin gramilo 
cvtcs g.am entrance to the capill,-»rK's 
through thtir own motilitv \ci >rd 
mg to the concept of t^abm, tb.c prim- 
itive progenitor ot tbt I’mndo \tf 
arises from a rcticnUr cell h.iv.., 1* * 
Sinusoids of tbt Ivme i.nrrtwv . nt.d tnfu 
this stagi pas'i.' tl.nmjji “ i » 
transformation tiv the ai’ult fon.i The 
next cdl in ordT is tl,'- *, 
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and from this point on, maturation is 
a matter of cellular differentiation con- 
sisting 111 nuclear indentation and lob- 
ulation As the cells age, cytoplasmic 
inclusions appear and their presence 
and tinctorial differences may be de- 
tected through the use of appropriate 
stains In the bone marrow the young 
granular forms are designated as mye- 
locjtes a, b, and c, and the metamye- 
locyte Nomialh m the circulation the 
fully matured form of the granulocyte 
appears as the motile, polymorphonu- 
clear leucocyte 

When the bone marrow becomes in- 
\olved by disease, leucopoiesis is inter- 
fered ^\lth, and under certain condi- 
tions leucopenia develops Improper 
growth, failure of development, and 
aplasia of the bone marrow may ap- 
pear as intrinsic disorders, and the 
white blood cells, the red blood cells, 
and the platelets become reduced in 
number On the other hand, there arc 
conditions in which the bone marrow' 
shows marked cellular o\ergrow'th of 
the leiicoc}tic senes, but apparently 
there IS retarded maturation and the 
graniiloc} tts m the blood become re- 
duced 

Till'S brief rc\icw is es'sential to the 
projjcr understanding of the pathologic 
l>h\-iolog\ of the causes to be presented 

In an effort to obtain some informa- 
tion concerning the clinical «signiricaucc 
ftf kucoponia, its relation to ^arious 
tliMK il conditions, and condition's of 
occurrence of lienign leucoiHiua. a sta- 
tisiir-j] sui(i\ of lOfXO hospital rec- 
nT<K v.'*' i'nd<*rtal tn \ <uninnrj of 
th* oh t rcutio'is prt-' nud lure m 
ti" fo*-n' of t~bt* , 'ind sfrtain d* fluc- 
ti > n: ‘d' ftoin th r>’v- 


In order to divide properly the 

10.000 cases into a leucopemc group, 
those wnth normal, and those with ele- 
vated leucocyte counts, the figure of 

5.000 leucocytes per c mm of blood 
w'as accepted as being the low' standard 
for normal. In most text books of 
medicine it is stated that individuals 
in whose blood there are found 5,000 
leucoc}tes or less per c mm show a 
state of leucopenia 

A 

Frequency and Conditions or 
Occurrence of Leucopenia 

There are few data available that 
concern directly the frequency of leu- 
copenia Roberts and Kracke", in a 
statistical study of 8,000 records of 
patients seen in private practice for the 
ten-year period betw'een 1920 and 
1930, recorded that leucopenia occurred 
m 1,881 or 23 per cent of their patients. 
These authors look 6,000 leucocytes 
per c mm of blood as the low'cr limit 
of normal 

The data to be presented ha^e been 
derived from the records, exclusive of 
the outpatient department, of the Uni- 
vcrsit) of California Hospital Hxani- 
ination of the records was limited to 
those belonging to the Division of 
Medicine, and the results obtained, 
therefore, represent a cro^^s section of 
the illnesses sunered In tlie jiaticnts 
entering a general medical service Pa- 
tients who ■were in for “overnight” 
observation or treatment, .'uul in who'll' 
recrird^ there <locs not appc,ir an adi* 
quau hi«>torv, th( results of a com* 
pltte idncital <* • .unmatioa or th> 
n ports of the ‘routini” hborator) 
t» St arc e'elud'd from thn ‘^nes 

Troui j.uunri, until januu'v. 
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1931, 10,000 case records were made 
and these form the basis of this study 
A high percentage of the patients pre- 
sented a definite diagnostic problem 
that required analysis through careful 
physical examination and laboratory 
studies Accordingly, in the records 
of patients in whose blood there was 
found an inadequate number of leuco- 
cytes, there usually appeared two or 
more leucocyte counts An analysis of 
the blood reports of 1,167 of the total 


number of patients showed Icucoc}te 
counts of 5,000 cells or less per c mm 
Thus, 11 67 per cent of the patients 
entering the medical u ards during the 
eleven-year period were deficient in 
uhite blood cells 

In table I have been summan/ed the 
cases of leucopenia occurring in the 
medical records of the Unncr<;it> of 
California Hospital, together ^\lth the 
percentage f requeue} of occurrence 
among the various disorders 


Table I 

Number of Records Examined 10,000 

Number with Leucopenia 1,167 

Females with Leucopenia 61 1 — 52 4 per cent of cases 

Males with Leucopenia 556 — 17 6 per cent of cases 


CONDITION IN u HICH NUMBER or CASFS 

LEUCOPENIA OCCURRED WITH LEUCOPEXI \ 


I 

Influenza 
Typhoid fever 

Brucclliasis (undulant fever) 
Banti’s disease (splenic anemia) 
Aleukemic leukemia 
Aplastic anemia 
"Agranulocytic" angina 
Arsphenamine intoxication 
Pernicious anemia, in relapse 
Malaria 

Myxedema untreated 


137 

14 

7 

19 

9 

5 

2 

2 

109 

29 

30 


II 

Sprue 

Hodgkin’s disease 
Arthritis, acute infectious 
Jaundice, catarrhal 
Cirrhosis of liver 
Endocarditis, subacute bacterial 
Lymphosarcoma 

III 

Septicemia, staphjlococciis 
Hyperplasia of thjroid gland 
Hcmohtic jaundice, acquired 
Tuberculosis (all forms) 
Cholccj stills, chronic 
Lead poisoning 
Rheumatic ^alvuhlls, chronic 
Infectious mononucleosis 
Arthritis, chronic infectious 
Peptic nicer 
Lues (tertiar\) 

Arthritis, chronic Inpcrtroplnc 

Diabetes inclhtus 

Pellagra 


4 

23 

6 

9 

22 

13 

6 


54 

3 

57 

60 

3 

IS 

1 

0 

34 

41 

20 

36 

1 


PFR CFXT IXCIDIXCE OF IltCOPlXIA 
IN TIIL \ARIOUS COXniTIOXS 

75 TO 100 I'LR Cl XT IXCIDFXCL 
100 per cent of ca«c> 

100 > 

100 

100 ’’ ” ” 

100 

100 ’ " ’’ 

100 

100 ' ' " 

97 ’’ 

SZ ’ 

75 • 

25 TO 75 PFj’ crxT ixcn»^xct 
57 per tent of necs 

33 " • 

31 ’’ ’’ 

26 ’’ ’ 

» » I* *1 


4 TO 25 PFR Cl ixri ir* rr 
22 pLr cent tii ca'cs 
■>2 

11 •• ' 

21 

17 • ' 

n 

12 

13 * 

in " ’* 

in 

or * 

7'’ 
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IV 

MISCFII.ANEOLS 

Conditions in which the Per Cent Incidence of Leucopenia was not Determined 
Because of Difficulties Encountered in Classification 


Neoplasms (all forms) 
Arteriosclerosis 
Tonsillitis, chronic 
Colitis, chronic 
Appendicitis 
Nephritis, chronic 
"Secondarj” anemia 
Cjstitis, chronic 
Sinusitis, chronic 
Bronchitis, chronic 
Thrombocj topenic purpura 
Bronchopneumonia 
Osteomj ehtis. chronic 
Measles (adult) 

Peritonitis, chronic 
D\scnter\, amebic 
D\ centcrj , bacillary 
Allcrpr\ 

V 

E VI \ i*i AIN nn u ucopi xi a 
N o diagnosis 
Ntr\oiis exhaustion 
Neurosis, ps\chosis, Instena 


number of cases 

W ITH EEOCOPENIA 

114 

58 

17 

13 

11 

11 

11 

7 

6 

5 

5 

2 

2 

2 

1 

1 

1 

1 


70 cases 6 per cent of all cases of leucopenia 
44 cases 3 7 per cent of all cases of leucopenia 


I‘iom ail examination of the table 
It will be noted that 52 4 per cent of 
the total number of cases of leucopenia 
occui red in females and 47 6 per cent 
of the cases m males This indicates 
a moderatel) inci eased incidence of 
leucopenia in the female sex 

Data relatixe to the xarious condi- 
tions and difTercnt states of ill health 
in which kiieopema ma\ be found of 
It vs frequent occurrence are listed in 
groups II, III, and I\' It will lx: ob- 
stTACfl that leueopeiiM occurred in xerj 
htq:h mcidencc in a rather limited nimi- 
htr ctf diseases forth in jjroup I 
Oi sfirne intercvt is the apiicaranec of 
’uiinerouv in stances of leucone‘nia in 
latiintv with chronic disorders of one 
'O-t or ,inotfit r 

I'hn.crdiy, tin divn-ton of tin idio- 
t id.t ■ or oh tire leticop^niT- uuo vill 
fronp- pro ent- a t,'r» 't difn- 
4(0“^ \i ' ,n fi* lirt fjf t*. 'Ckd'r of 


the etiologic factois concerned How- 
ever, tlicie aic cases of severe leuco- 
penia that persist over a period of 
weeks or months These are usualK 
associated wnth other abnormalities of 
hematopoiesis, and aie frequently fatal 
These may be difTerentiated from 
cases m which the abnoimalitx of Icti- 
copoiesis IS less severe in degree With 
these facts m mind two clinical groups 
of leucopenia of obscure origin may 
be defined 

T Malignant leucopenia of obscure 
origin. 

II licingn Itucopcnia of obscure 
oiigni 

M M.K.s \*.T f,i i.( on MA or Onsri'Ki- 
Orir.t,s 

'I In folbiwintj; cast , art illtistMlixf 
c'-ampb ^ (ti {o.iditiort', falling into tbt'- 
rrnno 
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Case I,* Idiopathic Aplastic Anemia J 
L T, a white, married, American farmer, 
aged 27, entered the hospital September 12, 
1928, complaining of weakness and pallor 
Except for pertussis at 6 years of age, 
chicken pox at 11, measles at 17, and bilateral 
mumps at 23 years of age, he had enjoyed 
good health for four years until the latter 
part of May, 1928 At that time a localized 
infection appeared on the back of his right 
hand, which, with surgical inter\ entioii, 
healed at the end of 3 weeks About a month 
later, he began having signs and s\mptoms 
of anemia A week prior to entrj, small 
ecchymoses appeared on his legs following 
' trivial trauma He lost 10 pounds in w'eight 
during the month of June The patient was 
undernourished and very pale There were 
fading ecchymoses over both tibiae Plusical 
examination revealed no other abnormal itj 
Laboratory data The examination of the 
blood on September 12 showed erj throci tes 
1 216,000 per c mm , hemoglobin, 29 per 
cent (S), color index, 12, hematocrit, 15 
per cent of cells, reticulocj tes, 04 per cent 
with a comparable number of pohchromasic 


cells There were an occasional large and a 
few small erythrocjtcs A few red blood 
cells were o\al in shape and a few showed 
central pallor The Icucocitcs numbered 
2,500 per c mm of blood Differential count 
poh morphonuclears, 24 per cent, hmpho- 
cjtes, 70 per cent, monocjtcs, 6 per cent 
The platelets were greatlj reduced llie 
bleeding time was 15 minutes The coagula- 
tion time bj the method of Lee and hite 
w’as 15 minutes No clot retraction occurred 
at the end of 3 hours at 
The basal metabolic rate was plus 65 per 
cent The ICahn test on the blood scrum 
was negatne Repeated b'ood cultures re- 
vealed no bacterial growth Fractional gas- 
tric analjsis showed the presence of free h\- 
drochloric acid m normal ainoimt 
A biopsv of sternal nnrrow vas per- 
formed on September 13 Tins tissue was 
made up largcK of fat cells Small focal 
hematopoietic clusters of cells were scattered 
between the interstices of those cells, and 
onlj m one area was there a focus of ap- 
parent cellular actniti as «hown in figure 
1 In these foci there were a moderate 


■••It IS a pleasure to record our thanks to Doctor George R Mmot for the oppc.rtunit> 
to study cases I and II at the Thorndike Memorial Laboraton of the Boston Cit\ Hospital, 
and to Doctor Frank B Mallorv of that hospital for the use of the autopsx material 
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number of neutrophilic myelocjtes and an 
occasional eosinophilic m>eloc>te, but in the 
entire specimen no adult granulocjtes nor 
megakaryoevtes were obser\ed The cells 
comprising the foci were chiefly erjthro- 
blasts and mjeloblasts, among which an oc- 
casional mitotic Ague was noted The en- 
dothelial cells lining the sinusoids in the 
areas of hematopoiesis were of moderate 
size, but were small in the collapsed sinu- 
soids A few' large phagocytic cells con- 
taining pigment were seen Diagnosis Aplas- 
tic bone marrow 

Course of illness On September 19, small 
hemorrhages appeared in the retinae and the 
following day small pctcchiac were visible 
in the o\cr different parts of the body' 
On September 22, 1928, the patient w'as gnen 
his first transfusion of blood Liver pulp in 
amounts of 300 grams daily for a period of 
10 days and a subsequent course of liver 
extract 343 N K R, deriscd from 600 
grams of liver daily, failed to affect the 
bone marrow Temporary relief was af- 
forded by 6 transfusions of blood, 3 of which 
were gi\cn on 3 succcssnc days prior to 
splencctonn During the two and one-half 
months the patient was in the hospital, ex- 
aminations of the blood were made at fre- 
quent mtcr\als The er\lhrocytcs fluctuated 
betwctn 61)0,000 and 1,000,000 per c mm, 
dt-penrlmg chiefly upon transfusions of blood 
'I he rcticulocy Its \aricd from 04 and 10 
per ftnt Tht leucocyte count \ancd from 
1 700 to 2, '00 per c nun The differential 
count rtmamed <sc(.ntnliy the same as at 
entry On Xo\ ember II, 1928, splenectomy 
v.is periormcd notwithstanding the diagnosis 
of aphstio .anemn. there was a forlorn hope 
tint ifif r,j)».r.itinn might laaor.ibly affect the 
pat" lit Tilt spk«n wcichtd 128 grams 
\^cro<opi(al CKamin'>tion showed it to be 
ttorrral fsc«‘p* for slipht enlargement ot the 
1" Ik dit- 

\ week attr’' '^ph"itctomj , pttcch'al heni- 
< "'.i I r' r qtp'- t-f'l <,v< f th< b-yly The pi 

.* to htie fnqi nt sceert iiosc- 

l'*'*-' f-akr ar I V eal cr. and 

t' 'd 2^ 

*•>'>!->' .;h»t'(. fat’s Iv* 
o' c’-'n't orr'ii't'! an I 
<" * ' !!. . •? r -'!h Vii of 


Discussion 

In this case, idiopathic aplastic anemia 
occurred in a previously healthy adult 
male 27 3 ^ears of age Neither expos- 
ure to overdoses of x-ray, radium, 
benzol, or arsenicals, nor some hidden 
focus of infection could be held as an 
etiological factor. The condition ap- 
peared to be an intrinsic abnormality 
of hematopoiesis, and failure in leuco- 
cj'te, er 3 fthioc 3 d:e, and platelet produc- 
tion 

Of some importance, however, is the 
fact that apparentl}’- active but small 
foci of blood formation could be seen 
in the specimens of bone marrow re- 
moved at biopsy, an example of which 
IS shown in figure 1 Among such 
clusters of cells a few mitotic figures 
w ere noted. Similar observations have 
been recorded by Mills ® This e\ idencc 
of hematopoietic activit 3 '^ holds forth 
hope of discovery’ of some substance, 
the administration of which will per- 
mit adequate er 3 'throcyte and leuco- 
c}te growth 

Case II, Agtanulocytost^, Esophaoitt^, 1 
W S, a jew'ish houscw'ifc, aged 47 year*:, 
was brought to the hospital on May 11, 192*^1 
suffering from weakness, headaches, cliilh 
and feser One of her mother’s sisters had 
died of Hodgkin’s disease at 50 years of agt^ 
During childhood the patient had “black 
mtaslcs, mumps, chickenpox, smallpox, and 
scarlet fc\cr It was slated that she had bid 
typhoid fever at 14 years of age, and daigue 
fever at 40 JUtven scars before tlic prc'tiit 
illiKss an abscess developed m the right 
breast following cbildinrth Tonsilkctoim 
was done 10 years before, at vbich lime slii* 
lost "much blood ” MI her upper teeth 
were, removed 9 ye'irs b'*forr 

'I bf p iJirnt said *he had 1/ten ''.in''nt*c ad 
her life" About 1916 her bloeKt was rrjt'tft- 
H to sho" slndit 'vnciina Two years 
e’ *itb *be rcrtiierl a series nt iron and ar* 
s"! 'c injection', after "bieh 'he felt k'ft'’' 
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During the winter of 1928 and 1929 she 
bad been as well as usual, but suddenly on 
the evening of April 14, 1929, she experi- 
enced "chills and fever,” when she “shook 
all over” Severe headache accompanied this 
attack Her temperature was 101 °F The 
next day she felt quite well Similar attacks 
occurred on April 24, 30, and Afa\ 6 The 
last attack was the most severe, and the 
headache persisted 4 days The height of the 
fever was between 103° and 104°F 
On April 25, 1929, examination of the 
blood by her physician showed the follow- 
ing erythrocytes, 3,750,000 per c mm , 
hemoglobin, 58 per cent, leucocjtes, 9,0(X) 
per c nim , polymorphonuclear leucocjtes, 
75 per cent 

On May 1, 1929, the leucocytes were 2,500 
per c mm , polj morphonuclear leucocjtes, 
40 per cent, lymphocjtes, 60 per cent 
The patient, on hospital entrj, Mai 11, 
1929, appeared well-nourished, and quite 
comfortable 

Physical examination There was moder- 
ate pallor of the skin and mucous mem- 
branes There was no apparent ulceration 
of the pharyngeal structures No enlarged 
Ivmph nodes could be felt The spleen was 
palpable only on deep inspiration The hicr 
edge was easily felt 

Laboratorj-^ data Examination of the blood 
on Maj 13, 1929, showed er\ throci tes, 
3,400,000 per c mm , hemoglobin, 76 per 
cent (S) , hematocrit. 45 per cent of cells, 
leucocjtes, 1,200 per c mm differential 
count poliinorphonuclcar Icucocjte*!, 6 per 
cent, monocjtes, 32 per cent, large hnipho- 
cj tes, 28 per cent , small h mphoci tes, 32 per 
cent, joung Ijmphocjtcs 2 per cent Scicral 
red blood cells showed poh chromatophiln 
and stippling, and there was slight ani<oci- 
tosis and poiKiloci tosis Tlu platelets ap- 
peared in normal numbers There were 12 
per cent of reticulocj tes 

X-raj examination of the pall bladder 
failed to rcical stones or am abnonnaliti 
in the function of this organ The \\ a«scr- 
mann and Kahn tests were nepatue 
Between Mai 16 and 29 dailj stool exam- 
inations were stronpli puniac-positiie tor 
blood, but were ncgatiie for pirasitos or oia 
Stool cultures were nepatiic tor pathogenic 
bacteria Scicral bloiid cultures showed n’ 
bacterial prowth 


Examination of the blood on Mai 20, 1020, 
showed erythroci tes, 3,450000 hemoglobin 
76 per cent (S) leucocjtes, 1,800 cells per 
c mm differential count supraiital stain, 
poll morphonuclear Icucocitcs, 0, small Ijni- 
phocjtes, 33 per cent, large li mphoci-tc«, 32 
per cent, monocjtes 35 per cent The nioii- 
oci'tcs were sluggishlj motile and containwl 
large multilobulated nuclei Most of these 
cells were oxidase ncgatiie with tin. peroxi- 
dase stain 

The patient gradualli grew worse, btcainc 
comatose and died on Mai 20, 1929 
Postmortem examination Aiitopsi was 
performed 2J^ hours after death There was 
a pale jellow tint to the skin and sclcrac 
The appendix and a few loops of adjacent 
small intestine were hound togctlicr bi fi- 
brous tissue The Incr edge projtcfcil II 
ems below the tip of the xiphoid and 6 cni< 
below the right costal margin The incstn- 
teric limph nodes were not enlarged Posi- 
tiie findings follow 

Spleen Weighed 240 prams (ahotit twice 
normal sire) The surface was dark graj- 
purple and the capsule irrtgul irli thickened 
The frcshli cut surface wa« dark rc<l ard 
show cd fairli prominent trabtculat \ i n 
little pulp scraped awai 
Gastro-inttslinal tract Tht lower onc- 
tlnrd of the esophageal wall nul adj ici-nt 2 
centimeters of stomach were nvdcratili 
thickened and the mucosa Inrl a light Ifonn 
parboiled .ipjicarancc It could he riibba’ off 
with ease Remaining iiitistmil tiaci w is 
iicpatii c 

Liier The Iiicr weighed 2 29^1 r'li’*- 
It was iinrnnl m shape and ci/u'-i'-tc \ 
There were minieroiis fibrous ta' s ^n tor 
upper snriace 'llie frrshh cut siirnix \ is 
red-brown with indistinct iinrl iis Tie 
gall bladdir was thin wal’cd a ,<i iii' rl 
a small amount of ii« rml- jij'^'iriu,. 1 1 '*- 
Bone inaTi'w The b' ae ri''rro\ < t •* r 
icrtebrac and stern, .ai \ as -cl i - j- 

ance and of nun al ro.isis't Jr * e 
femur It was rcl sr il r *" . 2 

ind inostlx fat ti*s* r 1 1 *1'- i r* ' i* 

Micniseojiir rx'f' I'lO j* < I'r 

wall was coKfs'c' a ’ '> 'r-> *->* i'- 

ll i ijth'Ci tic ina’'i ii ' t f N ' 
o IS t ii’i'*l chat I*- '•"■iis 1 c - ' ' 

1 1 fibrin I e'c ’« • ; "-C'' * I ’ ' i i t* 

-a |S< C e • - ; - I I C. . •"» 
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and in\aded bj large numbers of bacteria 
and fungi Among the bacteria, cocci and 
medium-sized baccili were most numerous 
Long, slender, branching forms resembling 
strcptollirix were also present, especiallj in 
the deeper portions of the submucosa 

Stomach A specimen from the cardiac 
portion of the stomach showed diffuse infil- 
tration with Ijmphocjtes and plasma cells 
Spleen There was slight increase in con- 
nects c tissue throughout A few follicles 
contained central masses of fibrin There 
were scieral small, round well-encapsulated 
pink staining masses in which no structure 
could be made out 

Lncr There was slight Ijrnphocjtic in- 
filtration of the portal spaces There were 
sc^Lral small homogeneous pink staining 
masses similar to those in the spleen 
Bone Marrow A specimen of Ixine mar- 
row from the upper third of the right femur 
showed a shghth increased amount of fat 
The cells of the hematopoietic centers were 
diminished in numbers No pol> morphonu- 
ckar Icucocitcs were to be seen There were 
numerous proinj clocj tes with large single 
nuclei, and famtU neutrophilic cjtoplasni 
No definite neutrophilic nor eosinophilic 
nuclocNtts could lx. distinguished There 
were normal-.ipjiearing foci of crjthropoie- 
sis A fairh good number of megakarjo- 
cius was sein There was a scattering of 
l«mphrc\tc> ami plasma cells 

Dts,ci'S‘'io,\ 

'I he nl)ser\atioii of Schultz' in 1922 
fi( a Ktottp of jirilients who'^e clinical 
pictures were those of leucopetua as- 
oti itfci V ith sej)-is resulted iti an at- 
tempt at formulation of a new tdinteal 
t'Uit\ This eojuhtion has littoim 
1 *w n as , qr*tnuloe\ tosis, nqranulo- 
cctir 'ni:in», itialnpi.int neutroptMua. 
eh .p ‘tin. luutrot’-'tua, .'•ml In other 
'* ti’-nts In th- past it Ins 

I- < in t.”tt *■' t,. attrdnti* tlu Ittiexj- 

**' J’’ t.' '«<'! n.t: pr.te' -s. s, p-t., 

' '' ' ’ * * , Jtlns» ,,{ 

' ’ * ' ' ^ I ' t'N. 1 tr“*n that 


point of vieav In recent years it has 
become more and more apparent that 
the disease ma)'^ not be an entity as 
was first supposed but more probably 
a syndrome The reason for this change 
m thought is tliat the composite clin- 
ical picture, which is frequently pres- 
ent, is noAv known not to he associated 
with a single or specific type of infec- 
tious process, but may be found m the 
presence of a variety of septic condi- 
tions as have been leported by Blumer,'' 
Roberts and Kracke,- Thompson,® 
Rose and Hauser” and others 

This concept of granulocytopenia oc- 
curring as a manifestation of multiple 
clinical disorders m man is an impor- 
tant one, and has suggested to Rosen- 
thal,® among others, that there ma} he 
a leucopemc predisposition or ticnd in 
certain individuals During the life of 
this patient she was beset w’lth a niul- 
liphcity of unrelated types of infection 
Terminally there w'as a profound and 
pel sistent idiopathic neutropenia w Inch 
ivas found at autopsy to be associated 
with an esophagitis and gastiitis 

The bone marrow' in this patient ap- 
peared fundamentally difTcicnt fioin 
that in the previous patient Here tlicic 
was evidence of adequate platelet and 
red blood cell production fioin tlicir 
precursors in the hone marrow, hut it 
seemed apparent that lcucopoit->is u.i*’ 
retarded or impaiicd at the jironivolo- 
cyte stage 

The recent puhhc.ition of J.ick-on’' 
and Ills associates on the use of a p n- 
tosc nucleotide (mu bolide K- 9 d) for 
Use in case-, of nuliguant luutropemt 
as-rjcKited with mfeition offers some 
enroll rai,'! me Ml m thi {reitnunt of thi' 
dis«asf 

\\ t wi~h to refjort .'t ».is« of uMitro* 
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penia associated withmfection in which 
recovery occurred during the course of 
administration of nucleotide K-96 No 
definite conclusions can be drawn as 
yet with regard to the efficacy of this 
therapeutic agent until a large number 
of cases have been studied The course 
taken by the leucocytes in the patient 
reported below is given in figure II 


Case III, Staphylococcus Lymphangitis 
with Leucopema, Patient’s Subsequent Re- 
coveiy S R (Hospital No 64,717), a white 
American housewife, aged 52 years entered 
the hospital February 29, 1932 She stated 
that one week prior to hospital entry she 
had received a shglit burn on the antero- 
radial aspect of the left wrist This was 
followed by scab formation, and so far as she 
knew, the lesion was healing The da> be- 
fore entry, the patient noticed for the first 
tune “red streaks” extending up the anterior 
and medial aspects of the left forearm 

Her past history was unimportant except 
that in childhood she had mumps, pertussis, 
and measles Twenty years ago she had an 
abscess in the left hand that had promptlj 
healed During the past 3'ear she had been 
under the care of a physician for arterial 
hypertension 

Phjsical examination The patient -was 
well-nourished and developed There was no 
apparent ulceration of the pharjngcal struc- 
tures No enlarged superficial Ijinph nodes 
could be felt Neither the spleen nor the 
Incr were found enlarged on palpation The 
blood pressure was 170 sjstolic, and 80 dias- 
tolic There was a small, sliglith ele\ated 
round, h\peremic lesion on the radial aspect 
of the left wrist No purulent inattrial was 
Msible Extending up the forearm were 
numerous red and enlarged lyinpliatic acs- 
scls The patient’s temperature was 384 C 
the respiration rate, 24 per niuuite, and the 


pulse beat, 120 per minute 

Laboratorj data Examination of the hloo<l 
on Februarj’ 29, 1932, showed crithrocMt« 
4 600000 hemoglobin, 85 per cent (S) . len- 
cocNtcs, S.oOO cells per c mm diffcrcalial 
count pob morphonnclcar lcucMCvtc«, 78 per 
cent pol\ morphonnclcar basopbilcs, 1 per 
cent, hmpliocj tc«, 16 per cent, moiuve'e' 


S per cent The platelets appeared sluriuh 
increased in number Seaeral blood cultures 
showed no bacterial growth Cultures ob- 
tained on two occasions from the inflamma- 
torj process on the left wrist were reported 
to contain Staphylococcus aim us Soon alter 
entrv, the patient’s left arm was placed in a 
hot magnesium sulphate bath for two hours 
This procedure was carried out twice dail\ 
Course of illness On the third da\ of 
the patient’s staj in the hospital, her Icnco- 
cjtes w'cre found to number 800 per c mm 
and the following da^, 400 per c mm Nu- 
cleotide (K-96) 111 amounts of 10 cc was 
administered intraniuscularK twice daiK for 
9 dajs Beginning about the fifth da\ after 
the initial injection of nucleotide, an increase 
in the number of polj morpliomiclcar Iculo- 
cjtes became apparent m the peripheral cir- 
culation On the elcscntli da\ of this trcit- 
ment, the leucoc\tcs were 10,050 per c mm 
of blood Coincident with the increase in the 
number of Icucocites there was a ksseinnt: 
in the sevent^ of the patients mfcetnni 
Fifteen dn^s after the patient cntcrul the 
hospital there was a complete disappearance 
of the inflammaton process md the p ilient s 
temperature had returned to nrrinal In 
figure 2 are recorded the temperature ami 
blood counts of the patient to^etlu r w itli tne 
time mtcreal during which miekotidc was 
administered 


Case n ' Ih III I line M\clohUnl\c J r <! 
Vila \Vilh Chloiova E I M (Ilosjiital Ni> 
59,836). a knir-i ear old while lei nU 
admitted tn the Pediatric *iirMee oi lb I ni 
aersita of California Ho'pit'l 1 cbnnta 18, 
10>1, bicnisL oi pdlor nnl wi Jits^ l 
SIX weeks’ duration In the i>ast she 1 1 d 

pertussis at 2 \ear< of ai e I'^li'i fd ‘ ' 
after ba a seat re attacl ra-'c* l<aa*^ 

This aaas nnnphraled ba r'tis ' 

patient was a lal rrsa rb-el ed i 1 • 'i 
Noaember 1 l'»aO aalei. <''< dtatl 
“cold' with ser.>'s n.as->l d* 1 - 

‘cold failed !•' rc sp .t! t<a t'r >' 
aboiis tic iitddh oi \«af i’ 


color bad Ixa.i ,r 5 ab 1 d 

aaeak and aaas {, tr! o', d 
daa III I'd Dll' 'I I ' ' ' * 


*\\c avi' • > I I' ’ - 

fi ath 'i ' I’'"! ’ ‘ * • ’ ' ' 
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became noticeable upon exertion About the 
middle of January, a swelling of the frontal 
portion of the skull appeared just above the 
nose, and both eyes began to appear more 
prominent than previously Physical exam- 
ination on admission disclosed an under- 
nourished, pale child who was obviously ill 
There was no evidence of rash or petechiae 
m the skin All superficial lymph glands 
were slightly enlarged, discrete and firm 
The anterior fontanel was open and the an- 


cent (S) , the red blood cells were 840,000 
per c mm , and the white blood cells, 1,550 
per c mm In the differential count, using 
the supravital staining technic, there were 
polymorphonuclear leucocytes, 31 per cent, 
large lymphocytes, 12 per cent, small lym- 
phocytes, 16 per cent, myelocytes. A, 1 per 
cent, B, 5 per cent, C, 25 per cent, mon- 
ocytes, 10 per cent Tests for bleeding time 
and clotting time showed these functions to 
be within normal limits The blood Wasser- 



tcrior sutures \\crc separated The forehead, 
just abo\e the bridge of the nose, bulged 
o\cr an area of about 3 bj 3 inches, and the 
\(.ins m this area were slightly more prom- 
inent A loud bruit, sjnehronous with the 
pulsation of the temporal artcrj, was heard 
o\er tins area There was bilateral exoph- 
thalmos, most marked on the right Ophthal- 
moscopic examination showed bilateral choked 
discs of 1 to li4 diopters There were a few 
scattered retinal hemorrhages of small size 
The heart and lungs were normal The Incr 
edee was fcU 2 ems bekos the right costal 
marf in, and the spleen was felt 3 ems below 
th» kft ctivtal mvrgm The lalxstators data 
'hvwet! a h»m'tglobm of less than 20 jier 


mann reaction was one plus X-raj exam- 
inations of the long bones and ribs were 
negative and there was no evidence of bon> 
destruction m the skull, but there w'cic signs 
of increased intracranial pressure Blood 
cultures failed to produce anj bacterial 
growth 

Course of illness Followang exposure to 
the x-ray on five different occasions, the 
mass in the frontal region of the skull di- 
minished in size and the exophthalmos re- 
ceded Her strength and appearance were 
improved by six transfusions of whole blootl 
in amounts of 300 cc On March 22, 1931, 
a few dajs after the last x-rav trLatmcnt, 
a ftvtr of 40*C was noted, and petechial 
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hemorrhages developed over the forehead, 
nose and upper chest From this time on the 
patient failed to improve following trans- 
fusion A graj'ish necrotic patch appeared 
on the right tonsil two weeks before death, 
and one week later there was evidence of 
bronchopneumonia She lost strength rapid- 
h, and on April 16, 1931, death occurred 
The gross findings at the autopsj per- 
formed by Doctor Charles L Connor showed 
numerous varying-sizcd hemorrhages in all 
the serous coverings of the body cavities 
The Ivmph nodes were but slightly enlarged 
and e\ erywhere were firm and discrete The 
liver was firm and slightly enlarged It 
\\eighed 600 grams The spleen was large 
and weighed 100 grams Both kidneys were 
larger than normal and contained numerous 
minute pale green areas The lungs showed 
no evidence of pneumonia, but there were 
many small subpleural hemorrhages In the 
anterior cranial cavitv beneath the dura on 
both sides lateral to the midline there were 
deposits of greenish material resembling old 
hemorrhage, and there were some recent 
bright hemorrhagic spots also present The 
laj^ers of the dura, particularly along the 
longitudinal sinus and around the lateral and 


straight sinuses were infiltrated with a green- 
ish, cellular substance which appeared to be 
tumor A small mass of similar material 
projected through the cribriform plate into 
the nasopharynx The bone marrow in the 
upper third of the right femur appeared light 
red in color, cellular and seemed to contain 
very little fat 

On microscopic examination of the bone 
marrow, it was observed that there was an 
almost complete absence of fat, and that the 
normal architecture was in a large measure 
replaced by masses of cells These cells con- 
tained large, clear, rounded nuclei with the 
chromatin clustered about the nuclear mem- 
brane, as seen in figure 3 The cells appeared 
immature and many contained an indented 
bay in the nucleus None contained gran- 
ules in the cytoplasm This cell was consid- 
ered a myeloblast rather than the so-called 
lymphoblast Mitoses were frequently seen 
There were very few polymorphonuclear 
leucocytes, but moderate numbers of myelo- 
cytes were discovered Very small islands of 
eiythroblastic tissue were seen, and rarely a 
megakaryocyte Examination of the heart, 
lungs, liver, spleen, kidneys, adrenals, ova- 
ries, and lymph nodes showed areas of mfil- 



Fi. 3 of bone marrow remo^l 

marked hyperplasia and presence of large nura 


Note 
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tration with cells resembling thcjrse described 
above The tumor tissue removed from the 
dura was made up largely of this immature 
cell It was believed that the concentration 
of the immature cells, as has been shown by 
Mallory, accounted for the pale green chlo- 
romatous color 

Comment 

This, then, is another case of idio- 
pathic neutropenia, the pathologic phys- 
iology of which apparently is entirely 
different from the two preceding cases 
In contrast to cases I and II, there was 
in case IV increased cellularity of the 
bone marrow (figure 3 ) consisting al- 
most entirely of leukoblastic tissue 
Another patient, a female 56 years of 
age, presented a picture of the bone 
marrow similar to this m which active 
maturation of the leucocyte seemed re- 
tarded at the myeloblast stage 

Of rather rare occurrence is the 
development of severe leucopenia in 
conditions characterized by hemor- 
rhagic tendencies, and in which ab- 
normalities 111 platelet production ap- 
pear fundamental Minot^® has reported 
such an instance in association with 
thrombocytopenic puipura hemoirhag- 
ica 

It is of course well known that se- 
vere leucopenia may also develop in 
association with certain abnormalities 
in red blood cell production In patients 
n nil pernicious anemia, m relapse, leu- 
copenia IS more often present than 
absent The occurrence of leucopenia 
111 patients w nh sprue and Banti’s dis- 
ea‘-c arc other examples Two instances 
of Icucoiienia occurring m patients 
with ':c\Lrc anemia diagnosed as ac- 
<iujrcfi hemnhtic icterus nia\ be briefly 
cited as follows. 

t tu, J An Itilian male, 5S \tirs of ape, 
’’t'J ton XI k-i/k! titiUh prior lo June, 1930, 


when he began to notice the gradual onset of 
a yellowish tinge in the whites of his ej^es 
In February, 1931, his skin appeared icteric 
and his sclerae were yellow in color His 
hemoglobin was 40 per cent (S) , the red 
blood cells numbered 2,130,000 per c mm 
and the white blood cells were 2,900 per c 
mm The blood platelets were slightly re- 
duced in number, and 10 per cent of the 
nucleated cells in the stained blood smear 
were normoblasts There was slightly in- 
creased hemolysis of the red blood cells to 
hypotonic salt solution It is now one year 
after splenectomy and the patient appears in 
good health, he has a slight “secondary” 
anemia, but the leucocytes are present in 
normal numbers 

The illness from which the second 
patient suffered is not so clearly de- 
fined 

Case VI This patient was a white male, 
72 years of age, wdio had noticed increasing 
pallor and weakness of 3J4 years' duration 
During the past year his family phjsician 
had given him several transfusions of blood 
When he entered the hospital, slight icterus 
of the sclerae was noted, and the spleen was 
moderately enlarged His hemoglobin was 26 
per cent (S) , there were 1,160,000 red blood 
cells per c mm , and the leucocytes were 
2,300 per c mm The platelets were shglitli 
reduced The icterus index was IS Reticu- 
locyte counts made daily showed the pres- 
ence of from 6 to 10 per cent of these cells 
Analjsis of the gastric content showed the 
presence of free hydrochloric acid A biopsy 
of the sternal marrow was performed and 
the specimen of tissue removed was cx- 
trcmely cellular and made up almost cntircb 
of normoblasts (figure 4) Because of the 
foregoing data and the failure to attribute 
the anemia to blood loss, pernicious anemia 
or tumor, acquired hemolytic icterus vias 
considered the most likely diagnosis Splc- 
1 cctoniy was resorted to as a tlicrapculic 
agent Two days after the operation tbe 
patient died following paralytic ileus llic 
report from the pathology l.iboratory vas 
splenomegaly, "type compatible with licmo- 
lytic icterus" A postmortem examination 
revealed the presence of marked cry thro- 
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blastic and normoblastic hyperplasia of the 
bone marrow, but otherwise was essentially 
negative 

These cases, then, illustrate different 
types of neutropenia of obscure origin 
and represent different types of bone 
marrow reaction leading to alteration 
in leucopoiesis 

Benign Leucopenia or Obscure 
Origin 

In group V of table I have been 
placed the number of patients in whom 
leucopenia was repotted present but 
m whose records either no diagnosis 
appears or one that may be considered 
functional in nature This group com- 
prised 114 of the cases of leucopenia, 
or 9 7 per cent of the total In this 
group appear the patients whose com- 
plaints were those of chronic fatigue, 
lassitude, lack of appetite, and vague 
sorts of distress of one sort or another 
Among such cases some of the diag- 


noses were listed as neurasthenia, psy- 
chosis, hysteria and the various neu- 
roses Reference to similar cases have 
been made by Cabot,^^ Clough,^® and 
Roberts and Kracke® who speak of 
them as states of “debility” associated 
with leucopenia Disturbances in en- 
docrine function^® and a constitutional 
factor^* have also been pointed out as 
having some possible relationship to de- 
creased leucocyte formation In this 
latter group the cause of the leuco- 
penia must be considered intrinsic in 
character and decidedly obscure in 
ongm 

Summary and Conclusions 

1 Five cases of severe leucopenia 
of obscure origin are presented At- 
tention is called to the different types 
of bone marrow reaction occurring in 
the various cases, namely, aplasia of 
the bone marrow, depression of leuco- 
poiesis only, hyperplasia of the leuko- 



Fig 4 Specimen of bone marrow removed at biopsy from sternum of patient in case VI 
Note marked normoblastic hjperplasia 
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poietic tissue, and hyperplasia of the 
erythropoietic tissue 

2 A case of leucopenia associated 
with lymphangitis of the arm in an 
adult female is reported in which re- 
covery occurred during the course of 
administration of nucleotide K-96 

3 Among the 10,000 case records 
of patients cared for in the University 
of California Hospital between 1920 
and 1931, inclusive, examination of 
the blood revealed leucopenia in 1,167 
or 11 67 per cent of the cases 

4 611 of the 10,000, or 52 4 per 


cent of the cases of leucopenia, oc- 
curred in females and 556, or 47 6 per 
cent, occurred in males Thus, leuco- 
pema was slightly more prevalent in 
females than males 

5 Leucopenia occurred frequently 
as a mild manifestation in patients 
with vague symptoms of one sort or 
another, such as chronic fatigue, 9 7 
per cent of the cases of leucopenia 
were classified, therefore, as benign 
leucopenia of obscure origin 

6 A table of the frequency inci- 
dence of leucopenia is given 
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A Clinical Study of the Graves’ Constitution 
and Its Relation to Thyroid Disease 

By Carl H Fortune, A B , M D , Lexington, Kentucky 


I T IS not the purpose of this paper 
to discuss the relative merits of 
existing conceptions of thyroid dis- 
ease nor to add to such theories, but 
to present certain data — gathered and 
interpreted b} the clinician — ^bearing on 
the constitutional background of hy- 
perthi'roidism as expounded by War- 
thin From tune to time mention has 
been made of the frequent association 
between th)mnc enlargement and thy- 
roid disease, but Warthin’s address 
entitled “The Constitutional Entity of 
Exophthalmic Goiter and So-Called 
Toxic Adenoma”^ is the most compre- 
hensive statement of the significance 
of this assoaation and has given rise 
to the phrase “Graves’ Constitution 
(Warthm)” which has been used by 
other wnters to designate this concept 
It A\ ould be out of place to review that 
address m this paper, but a brief state- 
ment of the essential features is neces- 
sary for clarity 

The clinical s)mdromes, variously 
spoken of as hyperthyroidism, toxic 
goiter, toxic adenoma. Graves’ disease, 
and exophthalmic goiter, are well 
known to physicians generally Since 
the time of Parry, Graves and von 
Basedow, the original triad of goiter, 

*From the Department of Internal Medi- 
cine of the Universitj of Michigan Received 
for publication, March 2, 1932 
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exophthalmos and tachycardia has 
been expanded by the addition of 
S3rmptoms and signs referable to prac- 
tically every organ in the body Recent 
investigations have cast doubt on the 
assumption that thyroid dysfunction is 
the primary factor in this condition 
The very multiplicity of names which 
has grown up to designate variations 
from the typical picture bears testi- 
mony to the complexity of the present 
conception and the difficulty of classi- 
fying cases seen Warthm contends 
that there is, however, one underlying 
factor common to all who have this 
disease syndrome , and that factor is a 
constitutional abnormality, to which he 
has applied the term Giavcs’ constitu- 
tion 

The general appearance of the indi- 
vidual with this symptom complex is 
often so striking that the condition is 
recognized at a glance by even a rela- 
tively inexperienced obser\fer Quot- 
ing from Warthm^ it is “expressed in 
juvenile nioi pliology and rapid func- 
tional reaction’’ The essential ana- 
tomic stigmata, as seen at the autopsy 
table, are perhaps less ^Mdely recog- 
nized Grossly there is found a per- 
sistent hyperplastic thymus The im- 
portance and constancy of this finding 
was emphasized by Potter= in a rcMeu 
of twenty-two autopsies on cases of 
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exophthalmic goiter, and more recent- 
ly by Moschcowitz,® who, while not 
finding It m all instances, reports it in 
ninety-five per cent of his fatal cases 
Of equal importance is a generalized 
hyperplasia of the lymphoid tissue 
throughout the body, including not 
only the lymph nodes but also Peyer’s 
patches in the intestine and the minute 
islands of lymphoid tissue which are 
found scattered throughout the body 
Scarcely less striking is the underde- 
velopment of the vascular system, par- 
ticularly the heart and aorta Like- 
wise the hypoplasia of the adrenals, 
especially of the medullary portion, is 
of diagnostic and perhaps also of func- 
tional significance 

The lymphoid hyperplasia is the an- 
atomical feature of diagnostic signifi- 
cance 111 the microscopic examination 
of the excised thyroid gland The 
normal thyroid shows no lymphoid 
follicles, but there are scattered through 
it primitive lymph nodes, perhaps rep- 
resented by only a few lymphoid cells, 
and so small as to be difficult of recog- 
nition In the Graves’ constitution 
these primitive nodes become hyper- 
plastic, with the development of ger- 
minal centers Wffiile this has been rec- 
ognized by many winters, few' have 
laid stress upon it, but Warthin^' ■* has 
amply demonstrated its diagnostic sig- 
nificance as indicating Graves’ consti- 
tution He maintains that every case 
of exophthalmic goiter, hypcrthyroid- 
i*:!!!, toxic goitcr, toxic adciioma, or 
other \ariation of the clinical syn- 
drome w ill show in the excised thyroid 
gland this c\idcncc of a constitutional 
abnonnaht\ Tic does not hold, how'- 
c\cr, tint c\er} per<;on with Graves’ 
ion^tmitio-i show this clinical s>n- 


drome While the individual with this 
constitutional abnormality is ahvays 
potentially a subject for so-called thy- 
roid disease, the condition may be 
dormant throughout his lifetime We 
do not know what influences bring out 
the clinical syndrome Consequently a 
simple goiter, a simple adenoma, an 
otherwise apparently normal thyroid, 
or even a thyroid of below' normal 
function, may or may not belong to 
the Graves’ constitution An outline 
intended to clarify this relationship is 
given below in table I 

Tablc I 

graves' constitution 
(Lymphoid hyperplasia in thyroid) 
Definite thyroid disease 

(a) Exophthalmic goiter 

(b) Toxic goiter, hyperthyroidism and 
other less well defined abnormalities 

(c) Toxic adenoma 

Thyroid function normal or decreased 

(Thyroid disease ahvays potentially pres- 
ent, however) 

(a) Normal size and otherwise structur- 
ally normal thyroid 

(b) Diffuse colloid goiter 

(c) Adenomatous goitcr without toxicity 

NO EVIDENCE or graves’ constitution 

(Thyroid function normal or reduced) 

(a) Normal thyroids 

(b) Diffuse colloid goitcr 

(c) Adenomatous goitcr 

This constitutional relationship to 
thyroid disease has been discussed at 
length in three papers appearing since 
Warthm’s address Simpson,® analyzing 
the cases at the Miami Valley Hospital 
corroborates Warthin's findings m 
their entirety Hellwig* m a discussion 
based on lift} -four excised glands 
and SIX autopsies disagrees tlirougli' 
out w'lth Warthin’s conception Quite 
aside from the meager extent of Ins 
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material, he has completely misinter- 
preted Warthin’s idea of the Graves’ 
constitution He implies that since he 
found 13 ’tnphocytic hyperplasia in 38 5 
per cent of the cases showing no hy- 
perthyroid sjTuptoms there can be 
nothing diagnostic in this finding As 
alread}’’ pointed out, Warthin contends 
that Graves’ constitution may be pres- 
ent m an otherwise normal tltyroid, 
and that if the stimulus, concerning 
which we admittedly know little, is not 
present to set off the metabolic dis- 
turbance, the hyperth)'roid symptoms 
may remain latent throughout the indi- 
vidual’s lifetime 

A very interesting hypothesis has 
been advanced by Moschcowitz® As 
already mentioned, he notes an almost 
uniform association of the thymico- 
Ijmphatic constitution with exophthal- 
mic goiter He maintains, however, 
that the constitutional background is a 
neuro-ps)’^clnatnc instability, which he 
holds IS most often seen in individuals 
of the thyraico-lymphatic habitus, or 
to use Warthm’s nomenclature, the 
Graves’ constitution He thus believes 
that there is an indirect relationship 
between the Graves' constitution and 
exophthalmic goiter, differing from 
Warthin, who believes that the neuro- 
psycliiatric instability is merely an at- 
tribute of the constitution, and that the 
constitution is the fundamental requi- 
site for thyroid disease 

In view of the conflicting ideas, I 
have attempted an evaluation of the 
importance of the Graves’ constitution, 
approaching the problem as a cliniaan 
In order to limit the amount of ma- 
terial, the period 1927 to 1930 was 
selected and all tlie cases were included 
which, during that period, had been 


studied on the medical service of the 
University of Michigan Hospital and 
subsequently transferred to the surgi- 
cal service for thyroidectomy The 
excised glands were all examined m 
the Department of Pathology of the 
University of Michigan, of which Dr 
Warthin was at that time the director 
The clinical records were thoroughly 
studied, including laboratory data, such 
as determinations of basal metabolic 
rate, and the case was evaluated clin- 
ically before any reference was made 
to the pathologist’s report The clinical 
and pathological findings were then 
tabulated and compared A series of 
245 cases was studied and the results 
are presented m table II For the sake 
of clanty, I have avoided fine clinical 
differentiations, placing together in one 
group those conditions referred to as 
hyperth 3 Toidism, exophthalmic goiter 
without eye signs, toxic goiter, etc 

Discussion 

It will be seen at once that 90 per 
cent of the cases fall into Warthin’s 
classification in just the manner which 
would be expected The other 10 per 
cent in which there is an apparent dis- 
agreement between clinical findings 
and the pathological diagnosis calls for 
further study I shall refrain as far 
as possible from theoretical conclu- 
sions, since a presentation of the facts 
concerning individual cases seems 
more to the point For the sake of 
brevity tlie cases have been grouped in 
the above table and numbered with 
Roman numerals and these numbers 
will be used to identify them in the 
following discussion 

The four cases in group I, which 
clinically were typical exophthalmic 
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Table II 


CLINICAL 

DIAGNOSIS 

PATHOLOGICAL DIAGNOSIS 

percentage 

AGREEMENT 

Group I 

Exophthalmic goiter with 
eye signs 

67 cases 

Exophthalmic 

goiter 

Exophthalmic 
goiter with 
adenomas 

No evidence of 
Graves’ 
constitution 


58 cases 

5 cases 

4 cases 

93 9% 

Group II 

Exophthalmic goiter without 
eye signs, hyperthyroidism, 
etc 

71 cases 

Exophthalmic 
goiter, or 
Graves’ 
constitution 

14 cases 

4 cases 

94 4% 

53 cases 

Group III 

Toxic adenoma 

3 cases 

3 cases 



o 

o 

Total 141 cases 

114 cases 

19 cases 

8 cases 

943% 

Group IV 

Toxic adenoma 

66 cases 

Adenomatous goiter 
with Graves’ 
constitution 

No evidence of Graves’ 
constitution 


48 cases 

18 cases 

72 7% 

Group V 

Non-toxic adenoma 

38 cases 

12 cases 

26 cases 

100% 


Percentage of non-toxic adenoma showing no 
evidence of Graves’ constitution 684^ 


Total cases 

104 

Agreement 86 cases 

Disagreement 18 cases 

827% 

Grand Total 

245 cases 

Agreement 219 cases 

Disagreement 26 cases 

89.3% 


goiter and pathologically showed no 
evidence of Graves’ constitution, are 
perhaps the most significant One of 
these four cases \\as knoN\Ti to have 
taken iodine for at least two months 
pre\ious to operation and another 
staled that he had taken two or three 
kinds of goiter medicine before admis- 
sion. In both these instances the path- 
ologic;! stated that the microscopic ap- 
pearance of the thjroid was that us- 
iiallj a'-sornted with excess use of 
iodine The opinion has frequently 


been advanced that overuse of iodine 
may induce toxicity in an otherwise 
normal thyroid, an assertion which it 
is not within the scope of this paper 
to defend or contest It w'as practic- 
allj’’ impossible to form any opinion 
concerning the role of iodine before 
admission in the cases review'cd in this 
stud>. The prcialence of lodinc-con- 
taining nostrums posing as "goiter 
cures” and the frequency with which 
the patient has no idea of the character 
of medicine given him by his physt- 
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Clans renders a clinical history of the 
amount of iodine taken extremely un- 
reliable While I make no attempt to 
explain the discrepancy in these two 
cases by the history of use of iodine 
the possibility exists that it is a factor 
A third case not showing the histo- 
logical criteria of Graves’ constitution 
is 111 some respects not entirely t}T5ical 
of exophthalmic goiter There was a 
history of 35 lbs weight loss with a 
good appetite Physical examination 
shoii ed a warm, moist skin and 
marked exophthalmos On the other 
hand, the heart rate was onl}'^ 65 and 
the basal metabolism was variable, 
do^^n to plus 21 per cent at one deter- 
mination and up to plus 38 per cent 
four days later Eight determinations 
were made showing this type of fluc- 
tuation and there was no drop in the 
basal rate folloiving the use of Lugol’s 
solution While it seemed that this 
case must be included in the group of 
exophthalmic goiters, the diagnosis 
might be questioned by some In the 
fourth case, however, there seems to 
be no question of the clinical diagno- 
sis, the case being typical throughout 
of exophthalmic goiter, and the patho- 
logical examination of an adequate 
amount of material showed nothing 
indicating Graves’ constitution 

In group II the diagnosis was open 
to dispute m one case listed as exoph- 
thalmic goiter without exophthalmos 
because of the presence of diabetes 
mellitus The symptoms w'ere those of 
the diabetes and the diagnosis of hy- 
perthyroidism was based largely on a 
basal metabolic rate of plus 33 per 
cent dropping to plus 15 per cent after 
the use of Lugol's solution In a sec- 
ond case similarly classified the out- 


standing features were 17 pounds 
weight loss with an appetite described 
as only fan, a pulse of 100, and a 
basal metabolic rate of plus 28 per cent 
dropping to plus 18 per cent on bed 
rest alone While the picture suggests 
a so-called “mild hyperthyroidism” the 
array of clinical data is not entirely 
convincing A third case is similar to 
this, weight loss of 20 pounds, fatigue, 
pulse 92, and a basal metabolic rate of 
plus 23 per cent dropping to 8 per cent 
without medication The fourth case 
of non-agreement between clinical pic- 
ture and the pathological criteria of 
Graves’ constitution is quite typical of 
“exophthalmic goiter without exoph- 
thalmos”, but the patient was 4 to 5 
months pregnant Whether this com- 
plicating factor disturbed the general 
picture IS difficult to determine 
From this further study of these 
eight cases of discrepancy it will be 
seen that m one instance there is an 
apparent sharp departure from War- 
thin’s conception of “thyroid disease” 
and the Graves’ constitution In the 
other seven cases the degree of diver- 
gence from this conception is more or 
less striking While there is no at- 
tempt in this paper to explain away 
discrepancies and reconcile conflicting 
data, one other fact should be pre- 
sented for the sake of fair considera- 
tion of the data While several blocks 
were selected from each thyroid for 
microscopic examination, serial sec- 
tions were not run It has been demon- 
strated that in Graves’ constitution the 
distribution of the lymphoid tissue is 
not uniform It is entirely possible 
that some thyroids reported as not be- 
longing to Graves’ constitution ma> 
have contained Ijmiphoid tissue which 
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was not present in the sections exam- 
ined Every clinician is familiar with 
the case of cancer or tuberculosis 
w'hich IS not diagnosed on biopsy be- 
cause the diagnostic tissue was not 
present in what was excised for exam- 
ination, and it IS possible that Graves’ 
constitution was not found in some of 
these cases because of an analogous 
situation 

In the group of the adenomatous 
goiters (group IV in table II) there 
are 18 cases which clinically would be 
considered “toxic adenoma”, but in 
which the pathologist reported “no 
evidence of Graves’ constitution”. In 
this group evaluation of the data is 
more difficult, both from the clinical 
and the pathological points of view 
As is well known, the clinical syn- 
dromes m this group are less well 
defined than in the case of “exoph- 
thalmic goiter”, and it is sometimes 
difficult to say i\hether a case should 
be classified as “simple adenoma” or 
“toxic adenoma” On the other hand, 
the pathologist is handicapped because 
the excised material often consists 
almost entirely of adenoma, and fre- 
. qucntly an adenoma shoiv s no evidence 
of Graves' constitution ^^hereas the 
‘surrounding thyroid tissue shoi\s the 
stigmata Thus one of the 18 cases, 
clinicalh toxic and pathologically not 
of Graves' constitution, showed prac- 
tically nothing in the excised tissue 
<.\ccpt a \cr} large adenoma It would 
be impoc^iblc to state what might have 
bten found in the thjroid tissue very 
proper!} left behind or in that sur- 
ro'iiuhng the adtnnma which had 
undergone a complete pressure atro- 
phy 

1 nc eiTcf, i of congc'-tue heart failure 


m confusing the clinical appearance of 
the case of adenomatous goiter is also 
generally recognized Five cases were 
characterized by heart failure which 
dominated the clinical picture The 
basal metabolic rate was definitely 
elevated in all these instances, but the 
diagnosis was not as clear-cut as might 
be desired 

Two other instances are worthy of 
special mention One patient had 
diabetes mellitus The basal rate was 
moderately elevated, plus 28 per cent 
on two occasions falling to plus 15 
per cent before operation The second 
case record contains a note to the eftect 
that while the basal metabolic rate was 
definitely elevated, the patient at no 
time appeared toxic, nor did he have 
the classic physical signs of “toxic 
adenoma” None of these cases showed 
the pathological signs of Graves’ con- 
stitution 

Regardless of whether the clinical 
diagnosis is discounted in the seven 
cases and the pathological opinion in 
the eighth there still remain ten cases 
in w'hich It seems that no clinical diag- 
nosis except “toxic adenoma” is possi- 
ble, in wdiich the excised material w’as 
adequate for microscopic examination 
and in w Inch the pathological diagnosis 
was “no evidence of Graves’ constitu- 
tion” In group V, the non-toxic ade- 
noma, as already explained, there arc 
no discrepancies to be discussed Those 
belonging to Gra\cs’ constitution are 
considered as potcntiall} toxic, but 
may not ha^e de\clopal any toxic 
symptoms 

It has become proverbial that statis- 
tics can be made to pro\c or di'-prove 
almost ail} conclusion Too often the 
writer apjiroachc'. his problem with a 
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preconceived idea of what he wants to 
prove and naturally he is attracted by 
facts which appear to substantiate his 
views Because of the fact that the 
very mass of material would make 
impossible individual consideration of 
cases, I have made no attempt to gather 
an imposing array of material In 
order that clinical judgment should be 
uninfluenced by pathological findings, 
I have utilized the simple device of 
forming ray clinical impression befoie 
reading the pathologist’s report I have 
not disregarded the lecorded clinical 
diagnosis, but because of the fact that 
It IS recorded afto reading the path- 
ologist's report and accordingly is 
probably influenced by that report, 
I have also considered all the other 
clinical data such as history, physical 
examination and ward notes Finally 
in those instances where the diagnosis 
seemed open to question, I have given 
the salient features of the case record 
It is my hope that this clinically inter- 
preted data will be of more value than 
a Simple comparison of recorded diag- 
noses Using this approach it is appar- 
ent that in 245 cases of thyroid disease 
studied, 89 4 per cent of the clinical 
diagnoses were in agreement with 
Warthin’s conception of the Graves’ 
constitution as a fundamental factor 
in these disturbances, the pathological 
examination of the excised thyroid 
gland being the criterion of the exist- 
ence or non-existence of the constitu- 
tion In the remaining 10 per cent the 
clinical diagnosis may be considered 
open to question in certain instances, 
but on the basis of the information 
available it must be said that these 
cases do not substantiate Warthin s 
premise 


Conclusions 

It IS not within the scope of this 
paper to explain why the comparison 
of clinical and pathological findings 
does not reach 100 per cent of agree- 
ment I have suggested certain pos- 
sibilities which may explain some 
instances of discrepancy, but these are 
impossible of proof with data at hand. 
I do not wish to be either defendant 
of, or apologist for, the view presented 
by Warthin However, the occurrence 
of a specific constitutional type m nine 
out of ten instances of this metabolic 
disturbance cannot be without signifi- 
cance I do not feel that my statistics 
establish beyond question that Graves’ 
constitution is necessary to the devel- 
opment of exophthalmic goiter or the 
so-called toxic adenoma They do, 
however, indicate that these conditions 
usually develop in the individual with 
this constitutional anomaly It has not 
been my purpose to emphasize a new 
diagnostic criterion for the pathologist 
The conception of the Graves’ consti- 
tution as presented by Warthin is far 
more than that It is, in fact, funda- 
mental in the pathogenesis of thyroid 
disease and has bearing on the rationale 
of treatment My findings, in the mam, 
support Warthin’s view, and it is my 
hope that there may be studies from 
other sources which will further clari- 
fy the situation, either by addition of 
further support or by refutation of 
this conception 

Summary 

1 Graves’ constitution was de- 
scribed by Warthin and others as a 
congenital bod) type alwa)s present m 
the clinical syndromes of Graves’ dis- 
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ease, hyperthyroidism, and toxic ade- 
noma 

2 A group of cases, from which 
the thyroid gland was pathologically 
examined following operation, has 
been clinically interpreted and studied 

3 Of 245 cases thus studied 219, 
or 89 4 per cent, were in clinical agree- 
ment with Warthin’s conception In 
141 cases of exophthalmic goiter, the 
agreement was 943 per cent, in 104 
cases of adenomatous goiter, the agree- 
ment was 82 7 per cent 

4 In view of these findings, War- 
thin’s conception of the Graves’ con- 
stitution appears as an important 
contribution toward a more complete 


understanding of thyroid disease The 
initiating factor of the thyrotoxic 
symptoms is not clear and many 
phases of the subject are still obscure, 
but it seems evident that a constitu- 
tional anomaly, present from birth, is 
a factor of great importance. 


I wish to acknowledge m 3 ' great indebted- 
ness to the late Dr A S Warthin for stim- 
ulation to undertake this problem, and for 
encouragement to carr 3 r it through to the end 
I also wish to give recognition to Dr C V 
Weller, Professor of Pathology and Director 
of the Pathological Laboratories of the Uni- 
versity of Michigan, for Ins assistance in the 
evaluation of the pathological material in the 
cases used as a basis for this report 
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Photosensitization 

By Harold F Blum, PhD, Berkeley, Calif ouim 


T here are phenomena in a 
considerable number which are 
produced in living systems by 
substances not normally present in 
these systems which sensitize them to 
light These phenomena are described 
collectively under the term photody- 
namic action, they are of widespread 
occurrence and manifest themselves in 
various ways As examples may be 
cited the hemol 3 'sis of red cells and 
the destruction of bacteria by light and 
eosm, and the poisoning of domestic 
animals by substances ingested from 
buckwheat As has been pointed out 
by Blum (1932), these phenomena are 
apparently based upon similar chem- 
ical reactions, since, so far as they 
have been studied, all require the pres- 
ence of molecular oxygep This sep- 
arates them at once from a number of 
similar phenomena produced by ultra- 
violet light without sensitizers, which 
take place in either the presence or 
absence of oxygen It will be the pur- 
pose of the present communication to 
consider the possible relationship of 
such mechanisms to clinical medicine 
We will consider first the relation- 

From the Division of Physiology, Univer- 
sity of California Medical School, Berkele 3 , 
California * 

Presented at the Sixteenth Annual Clin- 
ical Session of the American College of 
Physicians, Berkelej, California, April 7, 
1932 


ship of such mechanisms to certain 
disease entities, known principally to 
the dermatologist, which may be 
classed under the term “light sensitiv- 
ity” Diseases falling under this head 
which have been suggested as due to 
photodynamic sensitization are Hydroa 
aestivale sen vaccintfot me. Xeroderma 
pigmentosum, Eczema solai e, and oth- 
crs Hydi oa, at least, has been widely 
accepted as a photodynamic phenome- 
non in which hematoporphynn acts as 
the sensitizer I shall not attempt to 
discuss any of these diseases from a 
s)m3ptomatic standpoint, but only to 
consider the possibility of abnormal 
photosensitizers as etiological factors 
in such conditions 

Before proceeding further, it will 
be useful to consider a few funda- 
mental principles of photochemistry 
and of the physiological action of light 
Any primar}’- photochemical reaction is 
assumed to follow the Stark-Einstein 
equivalence law, according to which a 
molecule absorbs a quantum of light 
energy and becomes an activated mole- 
cule which persists in the activated 
state for an extremel^-^ short time This 
ma}"^ be represented by the equation 
S-l-hr = S' 

Where S is the light-absorbing mol- 
ecule, hi the light quantum and S' 
the activated molecule The molecule 
S can only absorb light of certain 
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wave lengths so that only specific wave 
lengths can activate it During the 
short period of activation the molecule 
may react chemically with other mole- 
cules, or undergo other fates which 
need not concern us here If a chem- 
ical reaction takes place, the type of 
reaction which occurs will depend not 
only upon the kind of activated mole- 
cule but upon the kind and number of 
other molecules in the system with 
which the activated molecule may come 
in contact Thus the reaction which 
takes place depends not only upon the 
photochemically active molecule and 
the light which it absorbs, but also 
upon the other components of the re- 
acting system 

In the human organism there are 
present certain mechanisms which are 
stimulated by light We may assume 
that the light is absorbed by certain 
photoactive substances which initiate 
these reactions, and thus the reactions 


are produced only by light of definite 
wave lengths which are absorbed by 
this substance The activating radia- 
tions must all he within the absorption 
spectrum of the photoactive substance, 
although all the wave lengtlis absorbed 
need not produce the photochemical 
reaction The mechanisms of this type 
which are definitely known in the 
normal human body are (a) pigmen- 
tation of the skin, (b) erythema, and 
(c) the calcium-phosphorus balance 
The wave lengths bringing about these 
reactions are all m the ultraviolet 
region, below about 350 ni/i (see figure 
1) These reactions may be quite 
complex in their nature, the calcium- 
phosphoius balance mechanism is prob- 
ably due to chemical changes brought 
about in ergosterol or similar sub- 
stances circulating m the blood, but 
the other mechanisms are not so simply 
explainable Now it is possible that an 
upset at any point in one of these 
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mechanisms might result m a hyper- 
sensitivity of the organism to light, 
expressed in terms of that mechanism 
Thus, for example, it may be that 
Xciodcrma pigmentosum is due to 
an upset in some part of the pigment 
foniimg mechanism which does not 
imolve the primary photochemical re- 
action in any way In such case the 
light sensitivit}’- would be brought 
about by the same rays which bring 
about the normal pigmentation reac- 
tion in the organism 

On the other hand, we have the 
possibilit}’’ that light sensitivity may 
be brought about by abnormally pres- 
ent photoactive substances Sensitiza- 
tion b}"- such substances might be ex- 
pected to bring about totall}'^ different 
reactions from those due to the photo- 
sensitive mechanisms normally extant 
in the body, although we camiot neg- 
lect the possibility that sucli abnormal 
photoactive substances might sensitize 
the normally existing mechanisms and 
thus exaggerate these reactions In 
either case, tlie wave lengths bringing 
about these photochemical reactions 
would be specific for the abnormally 
present photoactive substance and 
must lie within the absorption spec- 
trum of that substance This should 
provide us with a possible means of 
distinguishing between the two alter- 
native mechanisms for the light sensi- 
tivity mentioned above, on the basis 
of the wave lengths of light whidi are 
active in bringing about these re- 
sponses, except in the event that the 
absorption spectrum of the abnormal 
sensitizer should correspond approxi- 
mately with that of the photosensitive 
substances produang the normal light 
reactions In other words, if we find 


that wave lengths other than those 
bnnging about the normal reactions of 
tlie body to light (around 350 m/t), 
bring about reactions in the skin or 
elsewhere, we are probably justified in 
assuming the presence of an abnormal 
sensitizer 

Hydroa aestwale sen vacanifoime, 
a condition in which vacaniform le- 
sions of the skin appear, usually occurs 
during the sunny period of the year, 
and IS considered generally to be a 
condition of light sensitivity Further- 
more, the condition is quite generally 
stated to be due to the photosensitizing 
action of the abnormal blood pigment, 
heimtopo} phyi m As a matter of fact, 
hematoporphyrin is not actualty a 
naturally occurring pigment, but is a 
substance produced in the laboratory 
from hemoglobin The naturally oc- 
curring pigments are uroporphyrin and 
stercoporphyrm (see Garrod, 1923) 
and possibly others, which, however, 
are very similar to hematoporphyrin 
in structure and properties, the term 
hematophorphyrm has been often used 
collectively to describe the naturally 
occurring porphyrins It is interesting 
to find in the examination of the liter- 
ature, that porphyrins are veiy fre- 
quently not demonstrable in the blood 
or urine of patients showing the lesions 
definitely associated \vith the diagnosis 
of Hydroa This indicates that the 
porphyrins of this type are not always 
assoaated with the condition diag- 
nosed as Hydroa, and it also appears 
doubtful if this particular tjqie of skin 
lesion al^^ays appears as a result of 
exposure of the slan to the sun’s rajs 
We find actually that some of the 
Hydroa patients in whom the deielop- 
ment of the lesions has been quite 
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definitely associated with exposure to 
light have shown porphyrins in the 
blood or urine, while others have not 
(see Hausmann and Haxthausen, 
1929, Barber et dl, 1926) 
Furthermore, an interesting situa- 
tion appears when we consider the 
wave lengths active in bringing about 
skin lesions in Hydroa patients in the 
few cases in which this has been ex- 
amined The results of such examina- 
tions are not clearcut but in most cases 
the sensitivity to light is definitely in 
the ultraviolet region, with one or two 
possible exceptions in which there has 
been some sensitivity to visible radia- 
tion (see Hausmann and Haxthausen, 
1929, and Barber et al, 1926) Now 
hcmatoporphyrin and the naturally 
occurring porphyrins show strong ab- 
sorption in the visible region around 
550 ni/A (see figure 1), and animals 
sensitized by the injection of hemato- 
porphyrm develop very striking symp- 
toms, including skin lesions, when 
exposed to light of such wa\e lengths 
The experimental animals in this case 
include man, as Meyer-Betz (1913) 
performed the exjieriment upon him- 
self; It should be noted, however, that 
although Meyer-Betz developed severe 
edema of the skin and definite local- 
ized skin destruction w’hen exposed to 
strong irradiation, he did not develop 
aiu h}droa-like cinplioii He was 
scnsiti\e to radiations which had 
pas<.cd through window glass winch 
would h.a\e been extremeU weak in 
iiltnuiolet radiation 'Tins experimen- 
tal CMdcncc has often been iiuokcd 
to L'^tablish the relationship between 
lu.natopnrphyrm and H\droa. but the 
Htk ‘jf corrrsjKindeiice between the 
ratlntio»i< actiec in the tw'o cases ren- 


ders this evidence almost valueless 
The naturally occurring porphyrins, 
uroporphyrin and stercoporphyrm, are 
very similar to hematoporphynn in 
chemical structure and show practic- 
ally the same absorption spectrum 
Hausmann and Krumpel (1927) have 
shown that all these porphyrins show 
absorption in the violet and ultraviolet 
wuth a maximum at about 400 m/* (see 
figure 1), and moreover, Hausmann 
and Sonne (1927) and Lassen (1927) 
have demonstrated that photodynamic 
sensitization occurs in this region 
Thus it IS possible that hematoporphy- 
rin may sensitize Hydroa patients in 
this region, but no explanation is of- 
fered by this assumption for the fail- 
ure of these substances to sensitize 
the Hydroa patients to light of 550 m/i 
Fischer has suggested that the por- 
phyrins themselves may not be the pho- 
tosensitizers, but the porphyi inogens 
or leucobases of the poiphyrms The 
porphyrinogens absorb principally in 
the ultraviolet and thus their sensitiz- 
ing action w'ould be m this region , the 
absorption of these substances in the 
ultraviolet has been demonstrated by 
Hausmann and Krumpel (1929) Un- 
fortunately, these wave lengths arc in 
the same general region to winch the 
normal skin mechanisms react, so that 
we cannot easily prove or refute this 
hypothesis by studying the wave 
lengths which produce Hydroa The 
porphyrinogens are supjiosedi)' changed 
to j)orph\rnis by the action of light, 
according to this hyjxithcsis, so that 
we are still jircscnted with the ques- 
tion as to why the porphyrins found 
m the blood stream do not produce 
sen«:itization m the visible region 
Another argument against the con- 
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cept that this disease is produced by 
a photoactive substance circulating in 
the blood is that in certain of the cases 
studied it was found that only those 
skin areas which had previous!)' shown 
the H)'droa lesions could be sensitized 
by ultraviolet radiation This would 
indicate that the reaction produced by 
this means represents a hyperactivit)' 
of the normal erythema reaction 
brought about by the ultraviolet wave 
lengths and is not due to an abnormal 
sensitizer circulating in the blood 
stream, since in the latter case all skin 
areas should be light sensitive to ap- 
proximatel)' the same extent Further- 
more, porphyrins are frequently found 
in the blood stream and in the urine 
in conditions not associated with light 
sensitivity We may cite as examples 
the condition following veronal or lead 
poisoning, often referred to as hema- 
toporphyna toAtca, and the idiopathic 
condition hemafopoi phy) la acuta (see 
Rothman, 1926, and Mason and Farn- 
ham 1931) In these conditions con- 
siderable quantities of porphyrin may 
be demonstrable in the blood and urine, 
but only rarely are these cases light 
sensitive (see Hausmann and Hax- 
thausen, 1929) 

The problem is obviously much more 
complicated than we are led to expect, 
and the exact relationship between 
porphyrins and Hydroa is certainly 
not clearly understood It is quite 
possible that the porphyrins play uo 
part whatsoever in the light sensitivity 
or, again, that they represent products 
of skin injury The relation of abnor- 
mal sensitizers to other light sensitive 
diseases is still more obscure Further 
well-controlled observations on light 
sensitive cases should prove of great 


value m settling this question It 
would be of considerable value if 
observations could be made to deter- 
mine whether or not individuals show- 
ing porphyrins m the blood or urine 
were actually light sensitive, and if so, 
whether to visible light as well as to 
ultraviolet The latter fact should be 
determinable by exposing the subject 
to sunlight with a part of the skin 
exposed directly, and a part protected 
by window glass which cuts out prac- 
tically all ultraviolet radiation active 
in bringing about the normal skin 
reactions (see figure 1) 

Photosensitization by ingested sub- 
stances which enter the blood stream 
occurs m domestic animals At least 
two well established instances are the 
conditions of fagopmsmus and Jiy- 
penctsmus which develop when animals 
are fed upon buckwheat or St Tohns- 
wort respectively No examples of such 
sensitization by foods are known in 
man although the possibility exists 
Buckwheat poisoning has been de- 
scribed (Smith, 1909) but this was 
undoubtedly allergy and not photo- 
sensitization * 

Various instances of photosensitiza- 
tion as the result of the therapeutic 
use of photoactive substances in the 
clinic have occurred The substances 
have sometimes been given by mouth, 
sometimes by intravenous or subcuta- 
neous injection and sometimes applied 
to the skin The earliest example is 
that of Prime (Hausmann, 1923, p 

*The well-established opinions of tiie lalt^ 
that "buckwheat rash” de\elops in the spring 
and that buckivheat should not be eaten dur- 
ing the summer months are explainable with 
difficult} unless buckwheat has a photod\- 
namic effect in man as well as in the lower 
animals Editor 
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156) who attempted to treat twenty- 
six epileptic patients with the bromine 
containing compound eostn. His pa- 
tients developed a dermatitis and 
showed damage to the nails, particu- 
larly the thumbnail, which was most 
exposed to light Jausion and Mar- 
ceron (1925) observed sunstroke 
(“coup de soleil”) in nine of twenty 
soldiers treated with frypaflavine for 
gonorrhea , dermatitis and excessive 
pigmentation were described by other 
obsen^ers using various acridine prep- 
arations (Hausmann and Haxthausen, 
1929, p 79-80) Numerous instances 
of sensitization by acridine com- 
pounds have been described for work- 
ers using this substance, or substances 
containing it, in technical procedures 
The writer has lecently been informed 
of a case m which lose-heugale had 
been used m liver function test, in 
which obstruction was present so that 
the dye was retained and the patient 
was photosensitive for a short time 
Dermatitis produced by substances 
applied to the skin have been described 
as pholosensitizations (see Hausmann 
and Haxthausen, 1929), some of 
which may fall under this group The 
toilet water or "Berlock” dermatitis 
which has been frequently described 
within the last few >cars is probably 
not a pholoch iiainic effect 

It IS probabl)” safe to predict that 
more cases of photoscnsituation will 
soon he fle<cribed, as the use of scnsi- 
ti/mtj siihslaiices in light therapy is 
being taken up to a certain extent The 
use of plioiosensUircrs {crythrosin) in 
light thcr.ipi, was tried out in Finsen's 
lu'-uuitc >liorlh after 1900 and sub- 
'qucnilj ahaiidoned It w’as abo tried 
h\ jKKnek and Tappetner (1905) 


in the treatment of superficial carci- 
noma with no definite results Recent- 
ly the use of sensitizers as a therapeu- 
tic measure has again been taken up 
Gyorgi and Gottlieb (1923) claimed 
to have obtained good results in the 
treatment of rickets, and Macht and 
Anderson (1928) for the treatment 
of pernicious anemia using eosin as a 
sensitizer Others have apparently 
applied the treatment to any condition 
wdiich had at any time been treated by 
ultraviolet light, the sensitizers used 
include frypaflavine, and methylene 
blue as well as the fluorescein dyes 
such as eosin and erjdhrosin 

I do not wash to deny the results 
claimed by these w'orkers, but only to 
point out certain dangers wdiich pre- 
sent themselves from a more or less 
theoretical view^pomt Sensitizers of 
the type used are all Icnown to produce 
damage to living cells by oxidative 
processes involving molecular oxygen 
Otlier photochemical reactions of the 
sensitizers may be produced in organic 
or inorganic systems, e g , the sensiti- 
zation of the photographic plate, but 
such have neier been demonstrated m 
living tissues (see Blum, 1932) It 
seems, for instance, highly improbable, 
though not impossible, that such sub- 
stances should sensitize the paiticular 
process involved m the treatment of 
rickets, viz , the transformation of 
ergosterol to Mtaniin D, and much 
more probable that the destructive ox- 
idatue effects would predominate. The 
former was apparentl} the thesis as- 
sumed by Strauch (1930) w'ho injected 
hematoporphyrin into two farmer bo>s 
haling rickets Strauch observed an 
erjthema in these children iiiion cx- 
jiosure to light and came to the con- 
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elusion that the treatment might be 
eftective m curing rickets , he does not 
state, however, whether the patients 
recovered from rickets or not I do 
not •wish to deny that photochemo- 
therapy may have some application, 
but such methods should not be ap- 
plied to patients without more animal 
experimentation, where possible, to 
establish the results 
The assumption that visible light 
and a sensitizer will accomplish the 
same reactions as ultraviolet light is 
u ithout theoretical or experimental 
support at the present time Both ac- 
complish the same gross effect, ery- 
thema The histological effects on the 
skin are described as being tlie same 


fay Levy (1929), but Videbech (1931) 
states that there is much more injury 
to connective tissue iii the case of the 
photosensitized erjdhema, this may be 
a question of the extent of the irra- 
diation, etc 

The dangers aiismg from the use 
of photosensitizers m therapeutics 
cannot be too strongly emphasized 
If such methods are applied, they 
should at least be used with great 
caution It should be remembered 
that Meyer-Betz (1913) remained 
sensitive to light for several months 
after a single injection of hemato- 
porphyrm and that lasting damage 
can be done by the incautious use 
of such methods 
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The Contributions of Medicine 

C(TT HAS been inevitable that medical services should be influenced b> the 
JL \arious economic and social changes which have developed in this country 
in recent years. While changes in industrial and community life are having an 
influence on the health of the people, the enormous growth of knowledge of 
disease and methods of control and prevention have i evolutionized conditions 
of liMng during the last fifty years The death late at present is only about 
three-fifths of what it was a half century ago The virtual elimination of 
smallpox, typhoid fever, yellow fever, typhus, bubonic plague, and choleia fiom 
large areas of the world, the rapid reduction m the incidence of tuberculosis 
and diphtheria, and the control of hookworm, malaria, and other parasitic dis- 
eases suggest a few of the striking contributions which science is making to the 
safety and comfort of modern life, contributions which in some instances ha\c 
transformed Ining and working conditions in large sections of the countr) 
Special attention to nutrition and the influence of foods, minerals, and vitamins 
on the health of the individual, and efforts to secure a better understanding of 
the mental processes which is fundamental for a sound program of dealing 
with human behaMor, are likely to result in further contributions 

"Xo diflkulty is experienced m demonstrating that physical and mental health 
IS the greatest asset of a nation as w'ell as of an individual It is one of the 
necc‘«‘«iiics of everyday' life The prosperity and ha])piness of a jicople arc largely 
dependent upon mental and jihysical \igor 111 health and its effects are lecog- 
ni/ed widely as one of the major causes of dependency' and unemjiloymcnt The 
most pressing health jiroblem is to dcMse a permanent and comiirehcnsivc pro- 
giam of conscivmg health and treating illness and disability' which will become 
.111 essential part of the cooperatnc endea\or known as civilization ” 

( I'roin the I'uwl Rcpoi! of the Commission on Medical llducation. 19.32; 
\\ 11 T Mil) C R M'Pi A M , M D . F A C.P , Director of Study. Pages 17-18 ) 



The Cardiac Complications of Trichterbrust 

By jAJtES G Carr, M D , F A C P , Chicago, nimots 


T O an unusual thoracic deformity 
characterized by an oval or cir- 
cular, almost funnel-shaped de- 
pression of the middle of the anterior 
thoracic wall, the deepest part of which 
lies in the sternum itself, the name 
Tiichtcibiiist, the German for funnel- 
breast, has come into common use m 
mail}' languages Von Fruhwald’s def- 
inition includes a clause making spe- 
cific mention of the diminution of the 
capacity of the thorax and Dachter 
included m his criteria, “Increasing 
depression of the sternum with the 
age of the patient and a progressive 
enlargement of the transverse diameter 
as the depression is deepened” In 
one of the earliest contributions to the 
subject, Eggel had pointed out this 
last-mentioned feature of the deform- 
ity, when he described “a compensation 
of the spatial defects, produced by the 
depression of the anterior chest-wall, 
which is accomplished in three ways 
(1) the enlargement of the antero- 
posterior diameter in the mammillary 
lines, (2) the very significant enlarge- 
ment of the transverse, ahd (3) the 
enlargement of the vertical diameter of 
the thorax, the latter fact must be 
concluded from the low position of the 
upper limit of hepatic dulness and the 

Presented at the San Francisco meeting of 
the American College of PJiysicians, April 7, 
1932 


displacement of the cardiac apex to a 
deep position ” 

It is obvious that such a deformity 
may cause displacement of various 
organs and interference with their 
function Here our attention will be 
confined chiefly to the anatomical and 
physiological effects of Trichterbrust 
upon the heart 

Historically, the credit for present- 
ing the condition to the profession as a 
clinical entity and for the first use of 
the name now so generally employed, 
goes to Wilhelm Ebstein, who in 1882 
summarized the reports of five cases 
in the literature, coordinated them as 
a single disease-picture and used the 
word “Trichterbrust” to describe the 
clinical entity Prior to his publication 
another case had been reported to 
which Ebstein did not refer This was 
the case of Williams, recorded in the 
“Transactions of the Pathological So- 
ciety of London” for 1872 The patient 
in this instance was a “lad of 17” who 
“was born with this hollow in his 
chest” 

In discussing the history of the sub- 
ject practically all authors refer to the 
anonymous communication which ap- 
peared in the Gaz des Hop in 1860 
as the first description of funnel- 
breast In the same year Woillcz 
reported a case with a careful stud} 

It seems likel} that WoiHez reported 
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a patient who had been seen and 
discussed by Rokitansky in 1857, a 
medical student from a German Uni- 
versity who was making the rounds 
of the medical schools of Europe about 
that time (E von Ebstein) W von 
Ebstein mentioned that the local Path- 
ological Institute at Gottingen con- 
tained a plaster cast designated as 
demonstrating “congenital collapse of 
the sternum” which completely con- 
forms to the deformity described 
Prof Orth was authority for the 
statement that the plaster model dated 
from 1850 An even more interesting 
note on the historical aspects of this 
subject was contributed by Erich von 
Ebstein in 1921, the author of an 
extensive article on Tnchterbrust m 
1909 In this brief reference the 
statement is made that attention had 
already been paid to these conditions 
by the end of the sixteenth century 
A short, excellent observation occurs 
in the principal work of the Freiburg 
physician, Johann Schcnck, of Grae- 
fenberg (1531-1598) He set for him- 
self the difficult but very useful task 
of collecting the literature on a large 
scale In order to make this possible 
he uas not satisfied to take fiom works 
at hand and to add cases from his own 
large practice but he w’as in communi- 
cation w’lth the foremost correspond- 
ents of his tunc He quotes Johann 
Uauhuius who described the prmcijial 
clinical symptoms — ^“d>spnca. associat- 
ed with cough increasing to j)arox\snis 
of sufTocation”. From this same 
P.aulmuis IS quoted a description of a 
lavt in which 'The sternum with the 
nbs v.as lunied inward from birth, 
i.mving difiicultc of brcaihuig The 
i.ut'tu \ -tv. a h'n, si\tn jji whom 


the ensiform cartilage w’as turned 
toward the interior of the body so that 
a great cavity appeared” Doubtless 
the funnel-shaped breast described by 
Eggel m 1871 as “A Rare Deformity 
of the Thorax” has not actually been 
so uncommon as early writers pre- 
sumed 

As to the anatomical characteiistics 
of Tnchterbrust, Wolostmch says 
there is practical agreement as to the 
following picture “The upper limit 
of the Tnchterbrust is formed by the 
connecting line betw^een the manu- 
brium and corpus sterni, from this 
situation the funnel-shaped depression 
runs downw^ard and backw^ard , m most 
instances the greatest depth is reached 
at the scrobiculus cordis The rounded 
base has a very slight extension, the 
diameter of which is variable Fiom 
the base of this depression its w'all 
runs forward in such a manner, corre- 
sponding to its funnel-shape, that on 
the anterior wall of the body the max- 
imum breadth vanes betw'ceii 9 and 
17 2 cm The center of the depression 
IS not ahvays in the middle of the 
sternum and the line of depth of the 
furrow' is not ahvays straight ” 'I'lns 
circular or oval depression at the low cr 
end of the sternum nia\ re.ich a deptb 
of several centimeters, as much as 6 
or 7 Picque and Colombam measured 
the capacity of the depression m cubic 
centimeters of water In the less pro- 
nounced cases tins amounted to about 
50 cc but 111 the more ‘>e\tre to 170 
cc or more 

*\s one result of this dcprt'^'-iou 
various rltgrees of cardiac displace- 
ment have been n ported \ tr-e 
studied the thorax of a femile sulijtct 
who dud at the age of -18 uars fht 
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thorax nas removed toto and hard- 
ened for two days The lowei end of 
the corpus sterni included the deepest 
part of the depression and almost 
touched the spine at the level of the 
cartilage between the tenth and elev- 
enth thoracic vertebrae Here the dis- 
tance from bone to bone measured 
only about 1 an This could be in- 
creased to cm by lifting the 
sternum The thin cartilaginous pro- 
cessus xiphoides was 4 cm long and 
directed obliquely foru ard , its tip was 
distant from the spine 3 7 cm The 
chief mass of the heart was found to 
the left of the midline Almost the 
entire left ventricle and a small part 
of the left auricle with the greatest 
section of the mitral valve were found 
lateral to the left parasternal line Von 
Bien reported an autopsy at which the 
heart was found to he “entirely m the 
left half of the thorax, while the right 
half was filled by the lungs, behind 
the heart a thin half -moon-shaped 
section of the lung was seen The heart 
in its entirety was displaced to the 
left If one drew the median line of 
the body in such a way that the line 
of the ensiform process was connected 
with the most ventrally situated points 
of the vertebrae it so happened that 
not a single section of the heart lay 
in the right half of the body But 
corresponding to the displacement of 
the sternum to the left a part of the 
heart was in contact with the inner 
surface of the sternum, a small por- 
tion of the anterior wall of the right 
ventricle and a small part of the right 
auricle attached thereto 
place of deepest depression, one lifte 
the anterior wall from the heart a deep 
depression of the auricle was seen 


which extended to a portion of the 
right ventricle ” In this case the dis- 
placement involved the roots of the 
vessels at the base of the heart At 
the time of his report in 1920, Stadt- 
muller stated that he could find in the 
literature only eight reports of autop- 
sies, in four of these the subjects 
were adults He added the repOit of 
an autopsy upon the body of a man 
of 60 and stated that the heart showed 

(1) total displacement to the left and 

(2) the appearance of being turned 
about its sagittal axis Von Hoff- 
meister quotes Henschen and Nageli 
as having observed a significant pres- 
sure point on the right ventricle Ru- 
dolph von Pohl has described another 
type of cardiac involvement in those 
cases of Trichterbrust in which the 
median position of the heart is re- 
tained “The thoracic deformity pro- 
duces an indentation of the heart in 
front, corresponding to the in-bowing 
of the anterior thoracic wall, and the 
anteroposterior cardiac diameter is 
diminished ” 

Clinically, displacement has frequent- 
ly been noted In recent years roent- 
genological examination has confirmed 
this finding Sauerbruch stated that 
“by physical examination and the 
roentgen-ray one may determine dis- 
placement of the heart to the left with 
or without simultaneous rotation about 
its axis" L Meyer, von Hoffmeister 
and Alexander all wrote of the demon- 
stration of displacement to the left by 
means of the roentgenological exam- 
ination Von Rosier, discussing^ the 
results of examination by the -\.-ray 
in cases of thoracic deformity, re- 
marked regarding Trichterbrust “It 
IS plausible that in high-grade cases, 
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through the flattening of the heart the 
cardiac work is unfavorably influenced, 
the normal systohc-diastohc change of 
form and rotation must be made diffi- 
cult, the circulatory relations of the 
blood in the heart itself, probably also 
the position and form of the venous 
openings, may be changed ” 

In spite of the marked deformity, 
the changes in the dimensions of the 
space normally occupied by the heart 
and the anatomical evidence of change 
in the position and even of the shape 
of the heart, those who have contrib- 
uted to our knowledge of the subject 
are not agreed as to the effect of the 
deformity upon cardiac function Von 
Eggel’s patient, in whom the distance 
from the deepest part of the sternum 
to the corresponding vertebral spine 
was only 11 cm (according to Vier- 
ordt the normal distance from the 
ensiform to the thoracic spine is 15 to 
19 cm ), “could not lift such heavy 
burdens nor run as fast as others of 
like occupation, but without di‘’tress 
he carried on his work as an efficient 
farmer, walked with firm tread and 
showed no trace of dyspnea, to sav 
nothing of cyanosis When he w'as six 
years old his physician had predicted 
that he W'otild not outlive his tw'entieth 
}car Within four w'eeks of his birth 
the breast was so sunken that an egg 
could ha\e been laid in the furrow” 
In von Flcsch’s case, although the 
depression was extreme, “respirator} 
pains had nc\er been present. e\cn 
hard work can be done without <Ksi)- 
ne.r Graeftm.r made a smilar obser- 
\.ition In 1911, Groedel reviewed his 
rtco'^d*' for caNCs of 'rnchterbrust .and 
r«jKirtfd thret wtll-nnrked m*.iance‘- 
It w.av. htv upinifjn that ‘'at!‘«f,ictor\ 


evidence was not at hand to w^arrant 
the assertion that this deformity is 
responsible for cardiac failure He 
contends that while Trichterbrust does 
change the form and shape of the 
thorax, it does not change the content 
The lung accommodates itself to dis- 
placement as does the heart, wnthout 
necessarily involving these organs in 
functional damage Groedel raised a 
question of interest and importance in 
the determination of the relationship 
of symptoms to the deformity He 
emphasized the frequent association of 
Trichterbrust with the habitus astheni- 
cus, in which condition are often found 
symptoms of circulatory embarrass- 
ment similar to those described as 
resulting from the displacement or 
pressure produced by Trichterbrust* 
In the latter condition surgical pro- 
cedures to relieve dyspnea or other 
disturbances attributable to impair- 
ment of cardiac function must be based 
upon a conviction of the relationship 
between the deformity and the symp- 
toms The frequency o'f associated 
stigmata of the habitus asthenicus calls 
for careful consideration as to the 
amount of permanent relief which may 
be expected b} surgical treatment of 
the deformity In this connection we 
may quote again from W*olostmch who 
reviewed the literature thirty vears 
after the first publication of von 
Ebstein. “The function of the heart 
and the pulmonary capacit} coinmonh 
remain normal T he affected indiv id- 
uals have no jiains from their T rich- 
terbrust and verv often — as is dcfimlt- 
1} stated in nianv works — the whole 
tleforinUv presents an accidental and 
inciflcntal finding uj>on the e\arntn »- 
tion of a patient who has Nought t!u 
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physician for other reasons ” Kuhns 
has recently expressed this conserva- 
tive statement “With careful patho- 
logical studies and fuller understand- 
ing of the physiological disturbances 
which such displacement of thoracic 
and abdominal viscera produces, has 
come an appreciation of the role of 
this condition in inducing fatigue, 
subnormal health and disease” 

While in general these views of the 
lack of demonstrable connection be- 
tween the deformity and cardiac or 
respiratory symptoms have been dom- 
inant since the condition was first de- 
scribed, attempts have been made, first 
by orthopedic procedures and later by 
surgery, to correct the deformity and 
thereby relieve associated symptoms 
attributed bj’^ the operators to the 
deformit)' In 1911, Ludwig Meyer 
performed the first operation for such 
relief He prefaces the description of 
the technic with a discussion of the 
case and remarks that “The literature 
tells us little or nothing of the symp- 
toms which result from the deformity 
For a patient of this sort, when he 
suffers from dyspnea, therapy can only 
be effective when it changes the ana- 
tomical conditions fundamentally and 
provides conditions compatible with 
respiration” The operation consisted 
in the removal of the second and third 
costal cartilages of the right side, eadi 
about cm in length Von Hoff- 
meister, reporting a case from Lexer s 
clinic in 1927, implied that the result 
in Meyer’s case was not satisfactory 
After describing resection of a con- 
siderable portion of the sternum m a 
young man whose s3miptoms were 
dyspnea upon exertion, sticking pam 
in the region of the heart and palpita 


tion, he makes this remark “That 
only an extensive removal of the dis- 
eased portion gives a result, the unsuc- 
cessful attempt of L Meyer has 
shown ” Sauerbruch reported a suc- 
cessful operation upon a young man 
of 18 years with congenital Trichter- 
brust, whose symptoms were cardiac 
irregularity and dyspnea upon exer- 
tion The operation was undertaken 
because "the patient was not able to do 
his work in his father’s watch factory, 
since the least effort caused palpita- 
tion and a feeling of oppression” 
After some two or three weeks in the 
hospital, prior to operation, a short 
walk on a street with a moderate rise 
produced "marked cardiac irregularity 
and dyspnea” which were attributed 
to a mechanical interference with car- 
diac function It was the surgeon’s 
idea that "removal of the rigid funnel 
would give more room to the heart 
and free it from the constricting pres- 
sure of the thoraac wall” On the 
left side the costal cartilages with por- 
tions of the sixth to the ninth ribs 
(the length of each resected portion 
was about 3 cm ) and about one-half 
of the sternum corresponding, were re- 
moved The post-operative course was 
smooth Three years later the patient 
had gamed weight, felt well and was 
working twelve /j fourteen hours a 
day Von Hoffmeister reported from 
Lexer’s clinic the case of a young man 
of 19, who had complained for two 
years of cardiac pain, dyspnea upon 
exertion and palpitation Below the 
attachment of the fifth rib the sternum 
with the costal cartilages was removed 
Twelve weeks after operation the gen- 
eral condition was essentially improved, 
there was a gam m weight and dyspnea 
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was present in only slight degree The 
pains in the heart were definitely less 
in comparison to those earlier observed 
Zahradnicek reported the case of a boy 
of 16 with a high degree of funnel- 
shaped chest The sagittal diameter at 
the point of depression was about 10 
cm The patient was dyspneic and had 
palpitation The operation consisted in 
perforation of the sternum and the in- 
troduction of two wires which were 
used for traction The result was 
quite satisfactory Two cases of "trau- 
matic pectus excavatum” were report- 
ed by Alexander in 1931 A boy of 
16, whose depression had followed an 
injury ^\hlle wrestling, complained of 
dyspnea and occasional dysphagia 
Ten months after operation the patient 
\\ rote that he had no pain nor dyspnea 
even upon exertion, and that the coi- 
rection of the deformity was main- 
t.iincd The second patient was a 
woman of 20 w’hose deformity fol- 
low cd an automobile accident She 
complained of severe pain m the 
region of the heart, of dyspnea and 
palpitation The pain was usually re- 
ferred to the left shoulder The car- 
diac pain was disabling and unrelieved 
1)\ long rest She had no cardiac, 
shoulder or left axillary pain after the 
ojicration 

IhC'e few cases scr\e to confirm 
Saucrbruch’s opinion that "high-grade 
disinrbance of cardiac and piilmonar)' 
function with signs of congestion m 
the peripheral xes'^els may occur" 
I’ropir veUction of cases ju^iifics sur- 
eic il itUci fert nee in certain cases of 
I richn rl)nisl Two important princi- 
p!i s h'niM go\»rn the decision as to 
'•p r ti.i I lo i»i\on eM'jC (1) 


cation for operation, (2) there should 
be a high probability of relationship 
between the symptoms and the de- 
formity before operation is justifiable 
An interesting sidelight on the condi- 
tions proposed is derived from Ger- 
stenberg’s monograph published in 
1904 He compiled a list of twenty- 
one published cases m which the 
measurements of the deformity had 
been given The oldest patient in this 
group was 39 years of age One may 
conclude that the condition is suffi- 
cientty disabling to bring its victims 
to the attention of the physician m 
early life This fact alone should stim- 
ulate us to continued effort in our 
search for a means of relieving the 
deformity which forebodes only in- 
creasing disability and shortening of 
life To experienced and careful sur- 
geons, especially to those skillful m 
thoracic W'ork, the indications for 
surgery just mentioned may leasonably 
be liberalized in the presence of indi- 
vidual problems 

Case Reports 

In the past year two cases of Triclitcr- 
brust w’lth cardiac symptoms have come tin- 
der our observation The fust patient was 
a yoxinp woman of 19, unmarried She com- 
plained of rapiditj' of tlie cardiac action and 
a fccIiiiB of faintness and djspnca upon 
exertion She had never been stroiip; She 
had had measles, chickenpox, pertussis and 
pneumonia in childliood Durmp her twelfth 
jear she had seteral attacks of faintiiu'’ and 
was unable to attend school DuruifT the 
last two jears she his had famthip sjh’II' 
which were responsible tor sc\cral falls, in 
one of which her left arm w is broken 'Ihrc 
times within two sears she has attempted to 
take traininp: for tin mir«imr profcsMori. wl> 
to be sent home after a few weks. b'-eaiis'' 
of her health From the last ho“ipit<tl ifR’ •” 
ii'i’ '•rl)/Kd which she attenh'l sh* * 
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discharged with a diagnosis of mitral dis- 
ease She has consulted many physicians 
Se\eral specimens of sputum have been ex- 
amined uithout the discovery of tubercle 
bacilli Once a diagnosis of pulmonary tu- 
berculosis was made roentgenologically Epi- 
lepsj has been diagnosed Tonsillectomv has 
been done Stryclmine has been taken over 
long periods of time, under this therapy she 
became sick and restless 
The patient was a thin sickly 3 'oung wo- 
man with moderate cj-anosis of the lips 
There was no evidence of disease of the 
lungs The left border of the heart was 
cm to the left of the midsternal line, the 
right cm to the right A sjstolic mur- 
mur was heard over the precordium. most 
distinctly at the base and over the left side 
of the back to the inside of the scapula and 


below it Except that the lower pole of the 
right kidney was palpable the abdomen was 
negative Normal reflexes were present and 
pathological reflexes were not elicited The 
cardiac rhythm was regular, the rate 112 
(after entering the hospital the rate varied 
between 90 and 100 ), the blood pressure was 
130/90 The blood count was essentially 
normal The urine was negative The basal 
metabolic rate was — 4 6 per cent The elec- 
trocardiogram showed normal mechanism 
with a diphasic T in Lead 2, a negative T 
in Lead 3, slurring near the apex of the R- 
spike m Lead 2 and deep splitting of R in 
Lead 3 Roentgenological examination of 
the chest showed a heart of normal size 
slightly displaced to the left, the right 
border showed indistinctly, which was at- 
tributed by the roentgenologist to pleuro- 



+ 1 ,.. chest of the first patient, who was operated upon 
Fig 1 Lateral roentgenogram of the chest 01 me 
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pericardial adhesions, although fluoroscop- 
ically free movement of the heart was 
demonstrated The lateral plate showed 
marked depression of the sternum The dis- 
tance from the eleventh dorsal spine to the 
point of maximum depression of the Trich- 
terbrust measured 13 cm 


the lower end and behind the xyphoid ” 
Following the operation the cardiac rate 
fell to 70 to 80 and remained so for a day, 
then slowl}" went up over two or three days 
to 120 and receded within a few days to 
80 to 90 

Four weeks after her discharge the pa- 



Fic 2 Photograph of the second patient 


\ftcr ten davs of observ.ition this patient 
was operated upon b\ Dr Jerome Head 
"On the left side the 3rd, 4th, Sth, 6th and 
7tli costal cartilages were removed and on 
the right side the 4th, 5tli, 6th and 7th The 
lower out -half of the sternum together with 
tin "sipho’d was resected The pectoral 
^nl^cks were drawn together in the mid- 
hnr ovc- the upper halt of the defect The 
ti*rn .*nd sulicntataojs tissues were closed 


siirdarh over the lover part of the defect 
ti ' Vnmit'e of the op* ration the pulsi 
ratr VAs IM, comcnknl with the remova 
t< *• oartil \vt s 0*1 tlic left the ptilsi 
doj'—’ tj \\ S,r.j fifieer was in 
’-r-yt' 1 — ^ ,*5 .} „ j prcs<c< 

x,z ,,.A » • *ro'' esj^'ct-dU a 


tient reported that she had lost her cardiac 
consciousness and was walking a mile or 
more dailj After another three months 
continued improvement was reported At 
this time the murmur noted prior to opera- 
tion was confined to a small area ahoui 
the second and third interspaces to the left 
of the sternum N'lnc months after tlu 
operation she was seen again At this time 
she was not doing so well The origin'll 
cardiac svmptoms were not present hut the 
patient v as nervous and had lost so'i’e 
weight, (following the npcratio'i she had 
jnmtd) An unhippv domestic ‘itintmo 
was probabt) rtsjion'ihlc for the nervO" 
symptoms then pn •ent 
The secot (! ca'* was that of a !>>>> 
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jears, ^\ho was referred to us from the Chil- 
dren’s Memorial Hospital, where he had 
been under treatment for hemorrhage from 
a duodenal ulcer The patient wdien first 
seen w'as cyanotic and moderately short of 
breath He weighed 78J4 pounds The tem- 
perature W’as 97 8 , pulse, 84 , respirations, 
20 The blood count was normal The dis- 
tance from the second thoracic lertebra to 


yet sure enough of our ground to urge sur- 
gical interference without such symptoms 
as may be regarded as makmg an operation 
mandatory if the patient is to live without 
actual distress 

SuMMAHy 

I Tnchterbrust is the term ap- 
plied to a characteristic deformity of 



Fig 3 Antero-posterior roentgenogram of the chest of the second patient 


the sternum was 10 cm , the anteroposterior 
diameter at the point of deepest depression 
ivas 8 cm The w’ldth of the depression was 
11 cm , the depth, 4 cm , and the vertical 
diameter, 14 cm The apex was in the fifth 
interspace, 10}4 cm to the left of the mid- 
sternal line , the apex rate wras 84 , the blood 
pressure, 104/82 The X-ray plate showed 
displacement of the heart to the left and a 
widening of the transverse diameter Three 
months after the first examination the cja- 
iiosis W’as rather less marked, the dyspnea 
definitely less Operation has been discussed 
with the father but not urged, w’e are not 


the sternum, with depression thereof, 
resulting in pressure upon the heart, 
usually Avith displacement Definite 
cardiac symptoms are not the rule in 
these cases, but such do occur Dysp- 
nea and palpitation are the most com- 
mon symptoms 

2 Operative procedures hate been 
reported, especially in recent tears, 
ynth good results Another case is 
here reported m which operation was 
followed b\ prompt amelioration of 
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the symptoms A smooth post-opera- 3 In anticipation of operation, 
tive course, such as this patient pre- care should be taken to differentiate 
sented, is not always to be expected the cardiac effects of the deformity 
Since the operation reported. Dr from the cardiac symptoms of the 
Head has operated upon another pa- habitus asthemcus Onty in case the 
tient, not mine to report, w'ho died symptoms may reasonably be attrib- 
wnthm foity’--eight hours following the uted to the former is surgical treat- 
operation ment justifiable 
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An Unusual Speech Disorder following Encephalitis 
Lethargica: Its Interpretation and Therapeutic 

Management 

By ALifRCD Gordon, AM, MD, FACP, Philadelphia, Pennsylvania 


I N reviewing the \arious sequelae 
of encephalitis lethargica reported 
by observers one is surprised at the 
multiphcitj’ of phenomena in the dif- 
ferent spheres of human organization 
The sensory system m general, the 
special sensorium, the motor-system 
at Its various levels, the vegetative 
sphere, the sympathetic nervous sys- 
tem, finally the psychic functions in 
general, including the affectne status, 
ma)' all isolatedly or conjointly be- 
come involved Data are continuously 
accumulating Many varieties of tic- 
hke movements and analogous hyper- 
kinetic manifestations have been ob- 
seried and described Some of them 
are relatively frequent, such as ocu- 
log 3 'nc crises, other manifestations 
are more or less rare, such as speech 
disturbances Since 1922 there have 
appeared occasionally in the literature 
cases in which the tongue would be in- 
volved, namely propulsion followed by 
retreat, frequently or continuously re- 
peated ^ Smacking of die bps or contin- 
uously moistening the lips," contraction 
of the muscles of the tongue betiveen 


Read, and patients exhibited, at the Janu 
ary meeting of the Philadelphia Neurologica 

Society, 1932 ,o lor? 
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the teeth,® and vibiatory or myo- 
clonic contractions of the tongue have 
also been reported In W Sterling’s 
case,^ there was a linguo-sahvary symp- 
tom perpetually vibrating tremor alter- 
nating at times with paroxysmal trepi- 
dation of the myoclonic type so violent 
that saliva would run out of the mouth 
The manifestations presented by the 
two patients described below are ex- 
ceptional. and perhaps have not been 
observed before They concern the 
buccal cavity, lips, chin, and especial- 
ly the tongue which renders the speech 
unusual This condition presents an 
additional postencephalitic phenomenon 
among the large number already ob- 
served The cases here described are 
excellent examples for a somewhat dif- 
ferent interpretation of affective mani- 
festations in a condition which, gen- 
erally speaking, has an organic basis, 
with the result of favorable therapeu- 
tic management 

Case Reports 

Case I S S , female, age 17 Four jears 
ago, following a slight febrile condition, she 
began to obser\e a mild impediment of 
speech This condition progressed and be- 
came more and more pronounced for a time, 
but for the last two jears the condition has 
been stationarj 

Her present condition is as follows 


In 
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speaking her tongue has a tendency to pro- 
trude between the teeth In the beginning 
of her speech, the tongue rolls, curls, and 
places itself mostly on the right side. The 
muscles near the angles of the mouth and 
those of the chin contract more than the 
other muscles of the cheeks so that two deep 
furrow's appear on both sides of her mouth It 
seems that all the other muscles of her face 
remain immobile w'hile the hp muscles func- 
tion This IS obsen’ed in the beginning of 
her attempts to speak The speech itself 
becomes indistinct, the tongue is aUvajs in 
the waj It ma> give the impression of 
stammering, but it is not There is no 
evidence of aphasia, or paraphasia, of an- 
arthria or dvsarthria 

There is also noticeable, w’hile speaking, 
a peculiar state of the lower jaw, namely 
a tendencj to droop so that she frequentlj' 
puts her hand under her chin to hold it up 
While tlicrc is no paralysis of the tongue, 
as it can move in all directions, neverthe- 
less the food remains in the mouth a long 
while and at times there is some difficulty 
111 swallowing The patient also complains 
of pronounced salivation Examination of 
the buccal cavitj fails to reveal any motor 
or sensorv involvement of the muscles of 
palate and pliarvnx 

About SIX months ago the patient sajs she 
began to observe a gradually oncoming weak- 
ness of the right upper cxtrcmitj Examina- 
tion reveals a certain amount of weakness of 
tverv segment of that limb and a fine tremor 
of the band She claims to have difficulty 
in threading a needle or doing other fine 
work 

ITirtber examination shows increased knee- 
jerks but no other pathological reflex In 
respect to scrologv, blood, ejes, sphincters, 
and sensations there are no abnormalities 

Cnii* // J Pi, female, .age 19, h.ad five 
venr*. ago an attack of a depressive ps>- 
cbo<-n from which «hc made a complete re- 
cover} Two vears aro lollowing a slight 
fc’filr <*ate, she develo,)crl a sficcch dis- 
»>•■{!-'■ which she is sufTtrmg now 

n <f la'er slje devetopc*! a t’C of the 

n." i i-' ■'•♦c </ i^evelojurent, pro- 


gressive course and the present state of the 
speech difficulty, are all identical with those 
of the first case, except that they are more 
pronounced The position of the tongue, the 
condition of the muscles of the angle of 
the mouth and of those of the chin are 
also the same as m the first case In addi- 
tion to this, the patient also complains of 
food and liquids running out of her mouth 
during mastication 

It is interesting to note that this patient 
like the first one also presents a weakness 
of the right upper extremity in everj seg- 
ment of it Her grip of the right hand 
IS 50 and in the left 60 on the dynamometer, 
although like the first patient she is riglit 
handed A detailed examination shows that 
in every other respect this patient is normal 
somatically 

If the two cases are postencepha- 
litic It is to be presumed that the siieech 
disorder like all the other sequelae re- 
ported in the literature is due to a 
lesion in the striatum wuth the usual 
structural damage A question arises 
as to the possibility or impossibility of 
explaining the distorted speech on this 
purely organic basis It is indeed dif- 
ficult to admit that a direct injury to 
the striate body would be the sole cause 
of so many somatic, vegetative, and 
psychical manifestations as constitute 
the various groups of postenccphalitit 
manifestations A close cxaniinatioii 
of the mode of speaking of these jw- 
tients leads to the conception of a jiur- 
poscful pattern which originated four 
and two jears ago respectively and re- 
mained as such up to the present Both 
patients had difficulties of an alTcctive 
character at the onset of the disordtr 
and as an outlet from the states of 
anxietv in which the> found thcni- 
selves they dcveIo|Kd a siibsiiiution or 
a compensation phenonunon in the 
form of a compiiBion neurosis 
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Discussion 

An anal3'Sis of the identical peculi- 
arity of speech in both patients does 
not permit one to classify it as a mani- 
festation of aphasia or paraphasia, an- 
arthria or dysarthria The typical 
symptoms of the latter are not exist- 
ing Besides, the mode of onset, the 
lack of an acute insult to the parts of 
the central pathways of speech, the ab- 
sence of phenomena which usually ac- 
company organic speech disorders, — 
all these data are absent in the histones 
of our patients A close examination 
of all the peripheral elements which 
enter into the formation of s)dlables 
and words in speech shows that the 
disorder lies m the impioper and ab- 
normal use of the many small muscles 
which are at work m the enunciation 
of words The irregular display of the 
muscles of the tongue, lips, of the an- 
gles of the mouth, and of the chin de- 
scribed above, are sufficiently striking 
to exclude the possibility of organic 
dysarthria or aphasia 

Hypertonia or dystonia and hyper- 
kinesia are very frequently met with 
m encephalitis lethargica and are quite 
characteiistic of postencephalitic park- 
insonism, these muscular phenomena 
may be generalized or limited to cir- 
cumscribed areas In our cases there 
was a history strongly suggestive of a 
brief attack of encephalitis and as a 
sequela there remains an irregular mus- 
cular function confined to the periph- 
eral agencies used m the formation o 
letters, syllables, and words 

When an attempt is made to find an 
explanation of this speech disorder, one 
naturally turns first of all to the paMo 
logical substratum commonly foun in 
the parkinsonian syndrome Altlioug 


lesions have been found at many levels 
of the brain, cerebellum, medulla and 
even spinal cord, nevertheless the stri- 
atal region occupies the center of at- 
tention In fact almost all the varieties 
of postencephalitic phenomena have 
been explained on the basis of damage 
to the striatum If motor or sensory 
disorders, hypertonic or dyskmetic dis- 
turbances may be due to an interrup- 
tion m the structural connection of the 


striatum with various important seg- 
ments of the central nervous system, 
thus explaining directly the anatomo- 
physiological morbid manifestations, it 
leaves us m total ignorance with regard 
to the complex psychical phenomena 
which are so frequently observed m 
postencephalitic states Alterations of 
character, disposition, behavior, radi- 
cal changes m the affective state have 
been so frequently recorded • Are we 
m a position to speak of the striatum 
as a center for affective-psychic func- 


tions ’ Even if we could indulge m 
such a speculation, would this cover the 
ground^ Could it explain why the 
postencephalitic individual blinks his 
eyes, and turns his eyes only m a cer- 
tain definite direction m cases of ocu- 
logyric crises? Can it explain why in 
our two patients the speech is particu- 


rly disturbed when they meet strang- 
s or when they are called upon to 
iswer questions or when thej hai e to 
rticipate m games, plays, etc ? The 
cond patient relates that the speech 
sorder developed first, blinking of 
e eyes followed when the former be- 
n to improve Presently both phe- 
imena appear simultaneous!} , one 
inforces the other when the ixitient 
tempts voluntarily to improie one of 
em To content oneself with the 
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statement that the striatal system alone 
IS the causal factor m all the varieties 
of affecti\e or psychical abnormalities 
following an attack of encephalitis, 
would not be scientific 

In our two cases the speech dis- 
turbance and in one of them also the 
association of the eye blinking with the 
speech are closely connected with cer- 
tain affective situations in the past as 
well as in the present 

Patient vS S w as obliged to leave the 
regular school unfinished to prepare 
herself for a salaried job in order to 
help out her relatives She w^as m a 
state of great anxiety about the un- 
certainty of her heroic efforts She 
deprived herself of necessities in order 
to accomplish her purpose She is 
still ivorking in this direction In the 
midst of such an anxiety state and evi- 
dentl) because of it, she dci eloped a 
tendency to walk, act and talk rapidly 
She would become irritated, would 

make extreme efforts to refrain from 

* 

gning sharp answers, from insulting 
the people who helped her financially 
during her preparation period In ad- 
dition to this there is anothei anxiety 
clement m the life of this patient Bc- 
cau'^c of her home situation she is un- 
able to participate in the jilcasurcs of 
life* she IS obliged to deny herself at- 
icnchng parties, dances, excursions to 
whuli she has been frequenth iiiMtcd 
When occasional!} she Msits her 
friends .'ind finds lier^elf m a crowd 
'•he IS veued with fear of not being able 
to Ittp up with tlie rcNt Her speech 
h'x.nne- then p.»riicul.nrl\ indistinct 
In puient j P, . thtre is .nlso a his- 
t IT} ni :i sj of anxiet} hut <)i a dif- 
\!k,ui thi tinu of her 


life of extreme comfort, without even 
being forced to apply herself in acquir- 
ing knowledge At the early age of 15 
she received considerable attention on 
the part of her friends One of her 
boy friends became unusually friendly 
and began to court her She show'cd 
great fondness for him At the time 
of her encephalitis her parents forbade 
him to call The boy never returned 
Having found out the cause of his 
abrupt abandonment of her, she had 
a number of violent altei cations w'lth 
her father She became depressed, iso- 
lated herself, and could not sleep In 
order to help her out the parents gradu- 
ally induced her former friends to re- 
sume their fiiendship and to show her 
the same attention as before her ill- 
ness She then noticed a gradually 
oncoming difficulty of speech At first 
It w'ould occur only in the presence of 
male friends but later also in the pres- 
ence of females When therapeutic at- 
tempts weie made to improve her 
speech, the blinking of the eyes would 
appear Gradually both conditions be- 
came fixed and present!} both jibe- 
nomena arc simultaneous She is grcjil- 
ly depressed, refuses to appear m 
public and the unintelligent comments 
of her parents on this disorder con- 
tnbutc to its deeper fixation 

We obser\c a state of anxiet} in 
both patients Jn the first case, ibe 
fear of being unable to atrompIi‘>b 
what she set out to do. also the long 
isolation and the shut-in txisttnu* 
which made her cxccedingl} sh} and 
fearful of not btiiig abh to tntertnn 
and coiuerse with jieople who nudt 
frnnd!} ad\anc»s to her fin.all} hd to 
the dc\elopnuiit of a fomptdsion nni' 
ro-is in ih' form a d»**tortid 
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In the second patient, the sudden 
abandonment of a male fiiend ren- 
dered her much depressed She re- 
mained in this state a long time, re- 
fused new associations and finally 
when an effort was made by the parents 
to coriect the situation, the patient be- 
gan to hesitate in addressing others 
and thus developed the compulsion 
neuiosis in the form of a distorted 
speech and later on of blinking as if 
she felt embarrassed in the presence 
of people and could not look straight 
in their eyes 

Both phenomena, the distorted speech 
and the blinking movements, are of the 
same order , the}' are defence reactions 
against an unconscious command It is 
theiefore evident that the compulsive 
phenomenon in both cases is a pur- 
poseful pattern and it originated from 
sources of an affective natuie The 
serious subjective state of both patients 
IS their great anxiety which stands 
out as a conspicuous exteriorization of 
their inner life in the form of psycho- 
motor phenomena of a compulsive 
character The purpose behind the 
tongue or eye movements is self-evi- 
dent The latter merely represent a 
physical maladaptation phenomenon or 
a compulsive behavior reaction in the 
Ines of two organisms To under- 
stand fully an organism in its activi- 
ties it IS absolutely necessary to view 
it not merely as a structure but also, 
and especially, to see its background ^ 
all le^els of its adaptive ability A 
functional purposive level will always 
be revealed If such a conception o 
compulsive situations is admitted b} 
the therapeutist, some favorable results 
ma} be expected from a judicial apph 
cation of the principles discussed 
abo^e In the two cases described 


above the fact of an organic insult to 
the midbrain and particularly to the 
striatum could not be altogether de- 
nied It was also evident that the ex- 
clusive acceptance of an organic 
structural substratum disarms one 
from any attempt to remedy the mor- 
bid situation On the other hand, 
granting the existence of a pathological 
lesion, if an effort is made also to con- 
sider the inner life of these patients 
and what lies at the mam nucleus of 
their anxiety state, thereby directing 
attention more to the positive side of 
the situation, therapeutic results may 
be expected Such a procedure brought 
fruit m our two patients, when we 
succeeded in demonstrating to them the 
logical connection of their anxiety with 
the affective experiences in their life 
Progressive improvement is noticeable 
in spite of the possible existence of an 
organic lesion 

Summary 

An unusual postencephalitic sequela 
IS described as observed m two pa- 
tients Attention is called to the fact 
that in addition to an organic lesion 
ordinarily found m encephalitis there 
are other factors of a functional char- 
acter which may elucidate the nature 
of the multiple postencephalitic dis- 
orders observed so frequently An or- 
ganic lesion pci sc will not explain its 
modus opciandi in creating all these 
disorders, especially those of an af- 
fective character Recognition of this 
principle is of high value m therapeutic 
endeavors The two cases described 
present an excellent illustration of this 
contention The occurrence of the 
speech disorder descnbed adds another 
though rare phenomenon to the large 
number of postencephalitic sequelae 

already knoi\ n 
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Introduction to Clinical Medicine 


(CTTISTORY taking, one of the most important disciplines of medical train- 

XTi ing, should familiarize the student with the life history and distinctive 
features of the onset, symptoms, and course of at least the common diseases and 
those with which thc}' are most likely to be confused It is very important that 
this earl> period of preliminary clinical training should be under the direction 
and supervision of the older and experienced members of the faculty, in order 
to secure the most satisfactory results and to establish a sound basis foi the 
subsequent work of the student With an experience m history taking, physical 
examination, laboratory diagnosis, and the use of instruments of examination, 
the student should be prepared to begin the study of clinical medicine 

“Teachers of clinical medicine should make it clear to students that man} of 
the special examinations made in teaching hospitals arc to show the student how 
knowledge is acquired and to supply complete data on a given patient for the 
purposes of instruction, not as an illustration of the actual requircnicnls of 
practice The spcciah/cd examinations and instruments can only supplement, 
they cannot supplant or substitute for, the direct clinical study of patients I^roii- 
ablv the overemphasis on special examinations by recent graduates and tlic 
tendenev for them to seek jiracticc in a specialty is partly due to the wioiig 
cmphiiMs in their clinictal teaching 

“Students should be made to realize from the beginning of their chnual 
‘•tudics that the diagnosis in a large majority of illnesses can be made on the 
basis of a searching history, a thorough ph}Sical examination, relatively simple 
labor.itorv determinations, and the thoughtful consideration of the jirobkm 
prcsLiitcd The needs of a majority of patients can be solved bv well rccogni/td, 
relaiivclv simple clinical method> Some patients present functional disturbance-' 
vliich require coii<‘idcrable patience, time, svmpathv, and an insight into tb'* 
factors rc-'|x)nsible (^nlv a small proportion need the services of specialists for 
a fli.ignoMs Tile physician and the student should be aware, however, of tlic 
nnjy'imtict^ the‘>e special e.xaininations as supplementary aids to cstablisittd 
ivi'tJifvU (ti tbmenl studv in certain instances An important feature of practice 
t« tlu dt‘-crim;n ition and judgment the phvsician should use in the stkrtio'i <>! 


til' tune and tv pc of such supplcnieniarv aids " 

t i tie / tra^ Report nf the Cotnvuuott on Medteal lldtin*tu>n I 
y.iti vt.K nvMifvi, A M . M I). r \ C P, Uinctor of Studv. Pag.-. 
P'-' > 
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Oral Administration of Metaphen in the Treatment 
of Gastric and Duodenal Ulcers 

By Cl vrlnce Morton Trippe, AM, M D , F A C P , 

Asbuiy Paik, N'ezv Jciscy 

T he opinion IS at piesent gen- m almost every case, than he has been 
erall} held that man 3 ' patients able to accomplish bj' any other 
with ulcer belong to the spasmo- method His opinion is based entirely 
phllIc-^•asoneurotlc type, and therefore on personal experience, as no htera- 
antispasmodic drugs, such as atropine ture concerning the use of metaphen in 
and belladonna, in conjunction with the treatment of gastro-mtestinal dis- 
the Sippy diet, are used in the treat- turbances, is as yet available 
ment of ulcers and nervous d)'spepsia Metaphen, an organic mercurial, 
However, it is the opinion of the au- was elaborated by Dr George W 
thor (and also that of many other Raiziss®*® after an extensive study of 
neurologists) that more attention must chemical compounds invohmg the 
be paid to direct treatment of the nitro-benzene-mercury complex Meta- 
stomach and the intestines, and that phen, which is 4-nitro-anhydro-hydro- 
one should not rely exclusively on the xy-mercury-ortho-cresol, possesses, ac- 
above and on general methods of psy- cording to Dr Raiziss, greater germi- 
chotherapy and physiotherapj', as, for cidal properties than mercuric chlo- 
instance, drug sedatives and stiniu- nde and many other antiseptics, being 
lants In the direct treatment of ul- especially destructive for stapylococci 
cers, the drugs commonly used are and other bacteria of the same group, 
sodium bicarbonate in large quantities its bactericidal effect on other micro- 
chalk of magnesia, bismuth prepara- organisms is also very high This is 
tions and silver nitrate Tincture of especially true of spore-bearing bacil- 
lodine in five drop doses in a wine Ii, such as bacillus siibfilis and anthrax 
glass of water has also been recom- Recently, Konrad E Birkhaug* 
mended^ studied the bactericidal and bac- 

Early m 1928, the author began ad- tenostatic properties of metaphen, 
ministering to psychoneurotic patients vvhicli was found bi him to possess un- 
who present s 3 rmptoms of chronic ab- usual disinfecting and antiseptic po\\- 
dominal distress, 3 cc of the 1 500 ers far in excess of mercunc chloride 
solution of metaphen, with most grati- and other commonly used antiseptics 
fying results In fact, the author feels When staphylococcus aureus ^\as u<;ed 
that a more rapid cure of the psycho- as the test organism, metaphen had a 
neurotic state has been thus obtained phenol coefficient of 1.500 Metaphen 
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^\as 400 times more efficient than mer- 
curochrome against staphylococcus 
aw eiis when dissolved in equal parts of 
human serum and broth It inhibits 
the growth of staphylococcus aureus 
after 48 hours incubation in a dilution 
of 1 16,400,000 while mercuric chlo- 
ride accomplishes the same in a dilu- 
tion of 1 32,000 The action of most 
antiseptics is greatl) diminished in the 
presence of proteins Hirschfelder 
and Wright' made an excellent study 
of the colloid chemistry of antisepsis 
and chemotherapy, and the effect of 
certain antiseptics upon proteins In 
this study, the authors state 

“Melaphcn did not produce any noticeable 
changes in the ultramicroscopic appearance 
either of egg albumin or plasma, presumably 
because it has but little affinitj for the plas- 
ma protemc " 

The following table indicates that 
the toxiciU of metaphen is conipara- 
tueh low when guen per os The rab- 
bit has tolerated from 15 to 30 cc of 
a 1 1,000 solution, so that the average 
maximum tolerated dose is about 24 
cc per kilo of body weight 


The aqueous solution of metaphen, 
owing to its high bactericidal and bac- 
teriostatic pow'er and the fact that it 
does not precipitate proteins, has a 
wdde range of application in many 
branches of medicine, surgery®’“'‘'’®’^°’^\ 
obstetrics, dentistry^-*^®, otolar 3 *ngolo- 
gj,w,i5,ic,i7^ ophthalmolog}% iirologj 

and blood stieani infections^® 

The author’s experience of four 
years m the oial use of metaphen in 
gastro-mtestmal cases, is summarized 
m the accompanying table, w Inch gives 
an analysis of 82 cases taken from Ins 
records These comprise 26 examples 
of gastric, and 56 of duodenal ulcers 
Tw'enty-seven of these ha\e had 
thorough x-ray studies, man} have 
had test meal and microscopic study of 
gastric contents to confirm diagnosis 
The table lists each case by initials, 
giving age, sex, diagnosis, dosage, and 
comments regarding x-rays, labora- 
tory tests, diets, and the length of time 
during which gastro-intcstmal s}!!!])- 
tonib w'crc observed, and present con- 
dition, January, 1932 


Oral AuMiMbTKATiox* oi ^IcTArmv Soiutjox 
1 1,000 TO Rakhits 



KOSF ITR KUO 
ni iioin wuniiT 

TOTAL AMOUNT 
OUFN** 

RhSULTS 
OrTAlM I> 


20 cc* 

65 6 C t 

Sunnc'l 


•10 cc 

98 8 c c 

Sur\i\cfl 

S.24-20 

•10 cc 

112 ct 

Died on 7th 

0-12-20 

20 c i 

66 6 cc 

hurvivc/l 

l-lu-29 

20 cc 

37 c r 

Survive*! __ 

lb 1-20 

15 cc 

37 r c 

Survivut_ 

in i. 2 n 

20 c c 

40 cc 

Survive*! 

m M 

25 t c 

66 c c 

Surv IV nl 

in 1 

20 c c 

69 9 f c 

Survivr<l_ 

2 2- 

25 cc 

78 c c 

Xtirvivr 1 

. .... 


^*1 rt r I !,{■»>> \ j<( to 1 m^m of mctipluu , , 

, i! . c itu'T ” uxItr'Ut atmunl r«cunU% rn^n acrortlmr to , r-ii’ht ' '' 

- * \ -<r p -tn 
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The percentage of complete recov- 
eries suggests a possible specific cure 
for peptic and duodenal ulcers This 


will be proved by more extensive 
studies as other physicians report their 
observations 


Eighth -TWO Patients Treated with Metaphen 
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1 

BAB 

44 

M 

Duodenal 

Intermittent attacks 

3 cc 

24 

R* 





ulcer 

for 20 years 

2 hr pc 



2 

FGR. 

40 

Mi 

Duodenal 

X-rays 4/23/26, 








ulcer 

shallow' duodenal ul- 

3 cc 








cer, 7/19/26, sub-total 

2 hr pc 

3 

R 






gastrectomy, 3/5/27, 

2 ulcers on duodenal 









cap 




3 

HR 

47 

M 

Duodenal 

Suffering since Span- 

3 cc 1 hr 





ulcer 

ish- American War 

a c and 
bedtime 

5 

R 



4 

SFM 

62 

M 

Duodenal 

X-rajs 3/22/28, very 

3 cc 2 hr 


R 


ulcer 

large excavating ulcer 
in cap 

pc 

3 





s 

CHM 

40 

F 

Gastric 

X-rajs 1^8, ulcer 

3 cc 


R 



ulcer 

lesser curvature of 
stomach 

hr a c 

3 




6 

WHD 

60 

M 

Gastric 

Blood pressure 

3 cc 


R 


ulcer 

214/120 Ulcer many 

3 ears 

1 hr ac 

3 





7 

WS 

43 

M 

Gastric 

Test meal show'ed 

3 cc 

1 hr ac 

7 

R 


ulcer 

gastric ulcer 



8 

RS 

27 

M 

Duodenal 

ulcer 

Ulcer several months 

3 cc 

1 hr ac 

3 

R 

9 

VT 

31 

F 

Duodenal 

ulcer 

X-rajs positive 

1 3 c c 2 hr 
p c and 
bedtime 

3 

R 

10 

BC 

39 

F 

Duodenal 

Typical sj'mptoms 

3 c c 2 hr 

3 

R 


ulcer 

Exam positne 

pc 



11 

WSH 

SS 

M 

Gastric 

ulcer 

X-raj'S ulcer lesser 
cur\ature, size of a 
quarter Test meal 

3 cc hr 

p c and 
bedtime 

3 

R 






RBCS 




12 

WC 

S6 

F 

Gastric 

ulcer 

X-rajs, 1928 ulcer 
lesser curvature 

3 cc pc 
and bedtime 

3 

R 

13 

JVB 

52 

M 

Gastric 

ulcer 

Many jears tvpical 
sj mptoms 

3 cc pc 
and bedtime 

2 

R 

14 

W W S 

65 

M 

Duodenal 

ulcer 

Definite s^ mptoms 
and signs 

3 cc 

2 hr pc 

4 

T* 


*R=Recovered 

*T=Teniporary 
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DIAGNOSIS 

CLINICAL 

COMMENT 

DAILY DOS 

OF METAP 

1 500 

M ^ 

§ % 

U 

a 

o 

Ui 

s 

15 

C N W 

50 

F 

Gastric 

ulcer 

Historj' of infection 
of foot 

3 cc 
pc 

50 

R 

16 

WHC 

51 

F 

Duodenal 

ulcer 

Tj’pical symptoms 
Marked secondary 
anemia 

4 c c 

2 hr pc 

7 

R 

17 

FF 

61 

F 

Duodenal 

ulcer 

Intermittent positive 
signs for many years 

4 cc 

2 hr pc 

3 

R 

18 

WHC 

51 

M 

Duodenal 

ulcer 

X-rays negative All 
sjmptoms positive 

4 cc 

2 hr pc 

13 

R 

19 

P D VN 

43 

M 

Duodenal 

ulcer 

Definite symptomatic 
diagno^ 

4 cc 

2 hr p c 

20 

R 

20 

WET 

24 

F 

Gastric 

ulcer 

X-rays Sjmptoms not 
relieved by Sippy diet 

4 cc 

J4hr a c 

7 

R 

21 

EM 

32 

M 

Gastric 

ulcer 

X-rays positive 

4 cc 

1 1 d pc 

3 

R 

22 

JHC 

45 

M 

Gastric 

ulcer 

X-rajs positive Sippj 
diet over long period 
of no avail 

4 cc 
tid pc 

3 

R 

23 

RW A 

45 

F 

Duodenal 

ulcer 

Frequent vomiting 
several hours after 
each meal Sj mptoms 
positive 

2 cc 
tid pc 

5 

R 

24 

MBM 

36 

M 

Gastric 

ulcer 

Ulcer since World 
War 

4 cc 
tid pc 

3 

R 

25 

RFF 

57 

F 

Duodenal 

ulcer 

X-raj positive, 1928 

4 cc 

2 hr pc 

7 

R 

26 

DH 

19 

F 

Duodenal 

ulcer 

X-ravs positive 

3 cc 

2 hr pc 

14 

R 

27 

P E A 

39 

1^1 

Duodenal 

ulcer 

X-rajs positive, 
7/19/29, negative, 

July, 1930 

4 cc 

2 hr pc 

3 

R 

28 

i: n W 

S3 

M 

Dtiorlenal 

ulcer 

X-rays positive, 

1928, negative, 1931 

4 cc 

2 hr pc 

3 

R 

29 

AS 

25 

r 

Gastric 

ulcer 

Test meal positive 

4 cc. 

vvnth mtnls 

3 

K 

30 

R W. 

33 

M 

Duodenal 

ulcer 

X-rays, 4/15/22, posi- 
tive Vomiting 2 hrs 
after meals 

2 c c 2 hr 
pc and 
bedtime 


It 

3L 

JF 

*)/ 

M 

Duolcinl 

ulcer 

X-rays positive Vom- 
iting everything, even 
water 

4 c c on 
rising 2 hr 
pc 

4 

It 

33 

r t 

57 

M 

D.ifw’^nal 

ulcer 

Years of distress 
three hours after 
catirg 

4 cc 

2 hr pc 

3 

V 
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DIAGNOSIS 

CLINICAL 

COMMENT 

DAILY DOSE 

OF METAPHEN 

1 500 

RELIEF 

NO OF DAYS 

DISCHARGED 

33 

GZ 

41 

F 

Duodenal 

ulcer 

lyi years Pam three 
hours after eating 

4 cc 

2 hr pc 

1 

R 

34 

REVB 

24 

M 

Duodenal 

ulcer 

Ulcer for 8 months 
Loss of weight 

4 cc 

2 hr pc 

2 

R 

35 

JA 

34 

M 

Gastric 

ulcer 

X-rays negative ev- 
ceptmg for spastic co- 
litis Constant nausea 
and pam immediately 
after meals 

4 ce 
pc and 
bedtime 

3 

R 

36 

ELD 

62 

F 

Duodenal 

ulcer 

X-rays cholecjstitis 
and chronic colitis, 
1924 

4 cc 

2 hr pc 

3 

R 

37 

MH 

59 

F 

Gastric 

ulcer 

X-rays positive Less- 
er curvature Sippy 
diet three weeks 

4 cc 

2 hr pc 

4 

R 

38 

EC 

45 

M 

Gastric 

ulcer 

Gastrectomy years 
ago X-rays, 1929 
large ulcer greater 
curvature of stomach 
X-rays, 1931, negative 

4 cc 

3 

R 

39 

BW 

34 

F 

Gastric 

ulcer 

Vomiting immediate- 
ly after meals for 
hours 

1 cc 

2 hr pc 

3 

R 

40 

CH 

39 

M 

Duodenal 

ulcer 

10 years typical s\mp- 
tonis 

4 cc 

1 hr p c 

6 

R 

41 

JJ 

32 

F 

Duodenal 

ulcer 

Typical symptoms 

1 cc 

1 hr a c 

2 

R 

42 

B JG 

32 

F 

Gastric 

ulcer 

Operated soon for a 
gangrenous appendix 
Ulcer cleared up 

4 c,c 

2 hr pc 

None 

U* 

43 

JAV 

47 

M 

Duodenal 

ulcer 

Distress 3 or 4 hours 
for 3 ears 

4 C.C 

2 hr pc 

3 

R 

44 

JH 

20 

M 

Duodenal 

ulcer 

Pam after each 
meal 

4 C.C 

2 hr ac 

7 

R 

45 

JHT 

73 

M 

Duodenal 

ulcer 

Typical signs for 
many 3 ears 

4 C.C 

2 hr pc 

3 

R 

46 

AC 

44 

F 

Gastric 

ulcer 

Typical svmptoms 
with vomiting 

2 cc 

1 hr pc 

5 

R 

47 

AMS 

89 

F 

Duodenal 

ulcer 

Tipical s>mptoms 2 
jears with great loss 
of weight 

1 cc 

2 hr pc 

3 

R 

48 

MO J 

43 

M 

Gastric 

ulcer 

•Tr 3 Pical signs with 
loss of weight 3 3 eTrs 

4 cc 

1 hr n c 

3 

R 


*U =Un:mproved 
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49 

CH 

37 

M 

Duodenal 

ulcer 

Typical signs 

4 C.C. 

1 hr pc 

3 


R 

SO 

FM 

58 

ll 

Gastric 

ulcer 

Tjpical signs with 
great loss of weight 

4 cc 

3 


R 

51 

LB 

45 

M 

Gastric 

ulcer 

4 years pain and 
pressure after meals 

2 cc 

15 mm a c 

3 


R 

52 

LC 

41 

M 

Gastric 

ulcer 

2 years tjpical symp- 
toms 

4 cc 
hr a c 

3 


R 

53 

MGB 

36 

F 

Gastric 

ulcer 

X-ra>s positive 

4 cc 

2 hr p c 

9 


R 

54 

MB 

51 

F 

Gastric 

ulcer 

X-rays positive, 1928 
Test meal positive 
Vomited about 1 oz 
of blood after meals 

4 c c 

15 mm a c 

3 


R 

55 

HLC 

38 

F 

Duodenal 

ulcer 

X-ra>s positive 1 
year with great loss 
of weight 

2 cc 

2 hr pc 

2 


R 

56 

ECS 

51 

F 

Duodenal 

ulcer 

Positive signs for 
many years 

4 cc 

1 hr a c 

3 


R 

57 

J AS 

51 

M 

Duodenal 

ulcer 

7 years immediate 
relief 

1 cc 

2 hr pc 

42 


R 

58 

LS VZ 

45 

F 

Duodenal 

ulcer 

Several abdominal op- 
erations without 
relief 

2 cc 

1 hr a c 

3 


R 

59 

JS 

42 

M 

Duodenal 

ulcer 

Typical symptoms for 

3 years with great 
loss of weight 

4 cc 

2 hr pc 
and bedtime 

3 


R 

60 

AR 

67 

F 

Duodenal 

ulcer 

Positive signs since 
1922 

2 cc 

2 hr pc 

10 


R 

61 

SC 

72 

F 

Duodenal 

ulcer 

Living on modified 
Sippy diet for many 
y cars 

2 cc 

2 hr pc 

3 


R 

62 

JFJ 

25 

M 

Duodenal 

ulcer 

Typical symptoms for 

2 years 

4 c c 

2 hr. pc 

3 


R 

63 

W/I 

24 

M 

Dufxlcml 

ulcer 

Typical '•yinptonis 

4 cc 

2 hr pc 

3 


R 

64 

J N*' 

48 

I* 

Duo<’I« ml 
ulcer 

On nuxlifad Sippy di- 
et for 6 months 

2 cc 

2 hr p c 
and lndtiine 

3 


R 

'o 

tm. 

.33 

M 

Diivlf nal 
u'cc- 

Typ.cal symptoms 

4 cc 

2 hr Hid 
ladtiti''* 

3 


P 


R tit*. 

•• 

/'> 

r 

fji**.rjc 

ulc*‘r 

I)i irrhcT called b. 
rah tr'al 

4 i c 

15 nit.i .1 c 
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CLINICAL 

COMMENT 

DAILY DOSE 
OF METAPHE 

1 500 

(A 

pH 

< 

P 

(d O 

3 % 

DISCHARGED 

67 

DHF 

45 

F 

Duodenal 

ulcer 

Distress 4 hours after 
eating 

4 cc 

2 hr pc 

3 

R 

68 

SR 

61 

M 

Duodenal 

ulcer 

Coal tar stools since 
1900 

4 cc 

2 hr pc 

5 

R 

69 

WHT 

50 

M 

Duodenal 

ulcer 

Typical distress 

4 cc 

1 hr pc 
and bedtime 

3 

R 

70 

JS 

36 

M 

Duodenal 

ulcer 

Typical symptoms 

4 cc 

2 hr pc 

1 

R 

71 

KP 

61 

F 

Duodenal 

ulcer 

X-ray positive 

2 cc 

2 hr pc 

3 

R 

72 

ES 

40 

F 

Gastric 

ulcer 

Has had 4 major ab- 
dominal operations 
with no relief 

4 cc 

2 hr pc 
and bedtime 

1 

R 

IZ 

FPK 

42 

M 

Duodenal 

ulcer 

Pam 4 hrs after eat- 
ing for years 

4 cc 

2 hr pc 
and bedtime 

1 

R 

74 

RSC 

44 

M 

Duodenal 

ulcer 

Typical pains 1 year 

4 cc 

2 hr pc 
and bedtime 

3 

R 

7S 

CHC 

55 

M 

Duodenal 

ulcer 

Pam 4 hr pc and 2 
AM 

4 cc 
ac and 
bedtime 

3 

R 

76 

ALM 

72 

M 

Duodenal 

ulcer 

Pam 3 or 4 hr pc 
and 1AM 

4 cc 

2 hr pc 

1 

R 

77 

GB 

73 

F 

Duodenal 

ulcer 

X-rays show 2 ulcers 
m bulb 

4 cc 

2 hr pc 

1 

R 

78 

JD 

48 

M 

Duodenal 

ulcer 

Chronic alcoholic 

4 cc 

2 hr pc 

1 

R 

79 

S VanB 

44 

M 

Duodenal 

ulcer 

I year pain 3 or 4 
hr pc 

4 cc 

2 hr pc 

3 

R 

80 

ECB 

61 

M 

Duodenal 

ulcer 

X-rays positive, also 
spastic colitis 

2 cc 

2 hr pc 

3 

I* 

81 

HB 

35 

F 

Duodenal 

ulcer 

X-rays positive Vom- 
its even water 

4 cc 

2 hr pc 

1 

R 

82 

IS 

51 

M 

Duodenal 

ulcer 

Pam 2 to 4 hr pc 

4 cc 

2 hr pc 

1 

R 


*I=Iniproved 
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In searching for the fate of the 
inetaphen taken orally, the laboratory 
has found large traces of mercury in 
the stool, but none whatsoe\er in the 
urine or blood 

Toxicity of any type has in no case 
been demonstiated. and the author has 
had mail} patients iiho haie continued 
inetaphen at the dosage of 16 c c daily 
for months w ithoiit reporting to him — 
jiatients nho felt so well that they were 
afraid to discontinue treatment for fear 
of recurience of gastro-intestinal dis- 
orders 

In 1929, the author increased the 
dose to 4 c c three times a daj'’, and 
since then no furthei increase has 
been necessan to obtain relief from 
cither pain, pressure or other distress 
in the abdomen due to gastric ulcer, 
duodenal ulcer, chronic ulccratne coli- 
tis, 01 other t}pcs of colitis About 
half of his patients ha\e taken the 
prc«cnbed dose of the 1 500 solution 
of inetaphen diluted with equal parts 
of either ghccrin or cinnamon water 
111 half .1 glass of water directly be- 
foic or after meals in cases of gastiic 
ulcer, or one hour before or two hours 
after meals m cases of duodenal ulcer 
In colitis, inetaphen has been gi\en 
dir(ctl\ after eath meal and at bedtime 
111 ordei that the drug might be car- 
ne<l ihroiighoui the intestines along 
with the ff»o(l 

In ]»ravtic.ilK all liis cases there has 
bleu relief fr«)in jiatn m three d.us’ 
tune on the a\er.i!,'e, regardless of the 
but thit most ot the p.atunts ha%e 
for >ears M.r.n have umu 
to tnin V. it{. the ilMmiosts nl nirvous 
d 'j'lon vniirtiog euriihiu” iiVon 
hi u! . ih *\t<t w.'tM 'riu m»'{ iphen 
‘ V i, rirur viirnited. 


and 111 one to three days the patients 
were able to eat large meals 

Usually wdien all pain or distress is 
relieved m the three day period, the 
author continues wnth three ot foui 
doses daily for one W'eek. tw'O doses 
daily the second w'eek. one dose daily 
the third w^eek, and then a dose every 
other day the fourth week, stopping 
the drug thereafter It is interesting to 
note the large pioportion of these cases, 
which have had no lecurrence of then 
chronic gastro - intestinal symptoms 
since their treatment Their nervous 
and mental symptoms ha\ e disappeared 
entirely and they have become icad- 
justed to their environment 

X-ia}s taken before and after the 
oral administration of metaphen, have 
shown complete disappearance of the 
ulcers of the gastric and duodenal 
tvpes Chronic ulceralne colitis cases 
have become sjmplom-free in a very 
short time Diarrheal stools, contain- 
ing pus and blood, have teased after 
the first dav 

Most of these cases of ulcers harl 
been on a strict Sqipy diet oi modified 
forms of It, .ind, m e\cr\ case, tlic 
patients have been placed u[>on a 
varied diet, nevertheless, then ha'- 
been no complaint or resulting pain oi 
pressure 

It must be continuallv boriit ni niind 
that all of thtsi cases involved iisycho 
neurosis, either plainlv hysterical ai 
tvpe or thtv vvtre sufTering from aiiM' 
ftv or compulsion fonu". of luuro’-is 
'Pht ps_v< honeuro^is h.is appari titlv ■'Ub 
sideil as ,i usult of the dircit 
of imtaphen Uj»')n tin* g.i'.trfj-mti sM'ta 
lesions 

\ few of the mori ''tribnu' 
are now dl rtli' d 
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Casc Rcports 

Case No I Miss E C, age 45, a clerk 
in a verv responsible position Chief com- 
plaint distress in the entire abdomen 

Appetite poor Bowels constipated No 
sleep without sedatives Suffering from a 
complete nersous breakdown since March, 
1930, when her mother died suddenly in her 
arms Came under the author’s care after 
three months’ treatment in a private clinic 
in a neurological institution In 1905 both 
ovaries were operated upon for cysts In 
1914 she had four operations the first s\as 
a gastro-enterostomj on account of gastric 
ulcers, the other three eventualb' resulted 
m a gastrectomy remoMtig four-fifths of 
the stomach At age 38 she experienced 
her menopause 

On Julj 7, 1930, a gastro-intestinal x-rav 
series showed another ulcer on the small 
remaining portion of the stomach She was 
still suffering from psyclioneurosis She was 
gnen metaphen solution 1 500, 4 cc one 
hour before meals and at bedtime, diluted in 
an equal amount of glycerin In three dajs 
the distress in the epigastrium had entirely 
disappeared, and in nine da)s she had gained 
seven pounds in weight 

X-rajs of the stomach, April 6, 1931, 
showed no sign of peptic ulcer She re- 
turned to work September 2, 1931, and has 
not lost any more time She has never had 
an} return of the epigastric pain Her 
nervous condition has entirely disappeared 

Case No II EBW, male, age 53, oc- 
cupation, proprietor of laundr} Chief com- 
plaint, distress in epigastrium t\\ o hours 
after each meal 

He w'as a case of profound ps} choneuro- 
sis On April 24, 1930 he was given 4 cc 
of the solution of metaphen, 1 500, w'lth an 
equal amount of glycerin two hours after 
meals In three da} s there was no more dis- 
tress, and he felt like a new man April 29, 
1930, tlie dose of metaphen was reduced to 
2 cc X-ra}s of his gastro-mtestmal tract 
taken in 1928 in October, 1929, and March 
1930, all showed ulcer of the bulb of the 
duodenum X-rays taken June 27, IWO, 
showed the ulcer greatl} improved The 
x-ray report dated June 27, 1930, was as 
follows 


“Duodenum First portion is fairly large 
and at times filled completely, with a normal 
outline, at other times there was a tendenc} 
to trefoil deformity Comparing these With 
previous radiographs made in March, this 
}ear, elsewhere, we find that the duodenal 
cap at this time fills decidedly better and 
that the deformity noted on the mesial aspect 
has practicall} entirely disappeared The 
deformity noted in prepyloric ulcer is gen- 
erally organic The deformity noted in post- 
pyloric or duodenal ulcer is generally due to 
spasm unless a niche or accessory pocket 
IS found We note that at the previous ex- 
amination m March, the doctor reports that 
the duodenal cap was not unduly tender on 
pressure At this time we do not find any 
marked tenderness, but there is definite ten- 
derness noted over the duodenal cap that is 
not found elsew'here However, w'e feel that 
so far as the deformity of the cap, which is 
the result of spasticity, is concerned there 
IS definite improvement betw'een March and 
the present time’’ 

X-ra}s made in April, 1931, showed no 
lesion of the stomach or duodenum, and his 
ps\ choiieurosis had been cured 

Case No III PEA, male, age 39, oc- 
cupation, certified public accountant Chief 
complaint, complete nervous brcakdow'ii 
This patient has not worked for three }ears, 
and complains of distress tw’o to four hours 
after each meal X-ra\s, Jul} 19, 1929, 
showed ulcer of the duodenal bulb He was 
given 4 cc of metaphen solution, 1 500, 
w'lth equal amounts of ghcerin two hours 
after meals and m three da}s the epigastric 
distress was entirch gone He returned to 
w'ork immediatel} and has continued to be 
emploied without interruption to date 
X-rays taken in Juh 1930, showed no e\i- 
dence of duodenal ulcer His psi clioiicurosis 
disappeared with the cessation of epigastric 
distress 

Case No II' Mrs W C age 50 occu- 
pation, advertising manager of a department 
store Chief complaint somitiiig after meals 
and nine hemorrhages from the bowels shown 
b\ profuse coal tar stools since October, 
1927 Januari 31 1929 she was in a state 
of profound ps\ choiieurosis X-ra\« oi tin. 
gastro-mtestiiial tract in Afarcli 1928 dtin- 
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onstrated an ulcer of tlie lesser cur\’ature 
of the stomach February 11, 1929, she be- 
gan to take mctaphen solution, 1.500, 3 cc 
m cinnamon \\ater immediatelj after meals 
and at bedtime In three dajs the gastric 
distress, \omiting, and sjmptoms of ps>- 
choncurosis disappeared On March 11, 
1929, she \%as able to stop metaphen and 
has had no need of any medication whatever 
to date 

Case No V W S H , male, age 55, 
occupation, sales manager, constantly trav- 
elling throughout the United States. Chief 
complaint, constant pam in epigastrium ag- 
gravated bj food This patient was pro- 
found!} neurasthenic, introspcctne and ap- 
prehensw e X-ra} s, December 18, 1928, dem- 
onstrated an ulcer the size of a twenty-five 
cent piece on the lesser curvature of the 
stomach Gastric anal} sis showed red blood 
cells in all tests, normal otherwise. He was 
placed upon mctaphen solution, 1 500, 3 cc 
in cinnamon water one-half hour after meals 
and at bedtime, and his report on the third 
da} was that he was entirely relieved of dis- 
tress after eating His psychoncurosis has 
disappeared and he has never had an} re- 
turn of the gastric distress to date 

Ca^c No VI S F M , male, age 62, oc- 
cup ition, retired Chief complaint, vomiting 
attacks two hours after eating, loss of weight, 
and great nervousness X-ra}S, March 22, 
1928, showed a large penetrating ulcer in the 
diKdcnal bulb lie was given 3 cc of meta- 
phen solution, 1 500, diluted in water two 
hours after meals, and his report on the 
tlunl da} was that he had not vomited since 
he began taking the mctaphen Ills nervous- 
r^ss was rapid!} improving 

Frequ'-nt reports to date (Octobcrl, 19111 
a-'t of n * rccurn.ncc of an} sivns of ulctr. 
and he l»'is bten ab«oIutcl\ well with no 
t<-‘d tA anv nudication whatsoever afur 
th>’ ’“•'ft Tr'^n'ti 

It nnvv btcotnes ai inltrc-t to con- 
t*M iri'.'.hlc < Milan.ntion of tb<‘ 
U .irt.o’t of npd.aplicn. pruna- 

rilv K ro rtf idai o'’ g.i'tpi-m- 

> *1 Ml td-T- In tin, o.n.Kaion. it 


thesis has been sustained b}' several 
authors, that infection plays an im- 
portant role in the evolution of many 
such ulcers Extensive investigations 
in this direction have been carried out 
by Rosenow-®’"*^'^®’-®, who was able to 
demonstrate the presence of strepto- 
cocci in several cases of duodenal and 
gash 1 C ulcer By injection of these 
organisms into dogs and rabbits he ob- 
tained ulcers lesemblmg those m man 
in respect to location, gross microscopic 
appearance and in the tendency to be- 
come chronic, to peifoiatc, and to 
cause severe and fatal hemorrhages 
The same organism was isolated by 
him from ulcers in the hog, calf, cow, 
sheep and dog These experiments 
were repeated by Cellcr and Thal- 
himer®* who found that non-hemoly- 
tic streptococci are present in praclical- 
1} all gastric ulcers; these authors, 
however, do not regard this as proof 
that this organism is the factor which 
either initiates the ulceration or pre- 
vents healing; hut the constant pres- 
ence of streptococci m such lesions 
must have some significance which re- 
quires further elucidation 

A similar opinion is expressed by 
Duval and his co-i\ orkcrs*^*®% who 
ascribe to infection a secondary if not 
a primary role in the devclopnicnt ot 
gastric ulcers This \icw' is supjxjrtcfl 
1)> the following facts While iilccr> 
arc usually regarded as evoUmg v ith* 
out fever, actualU a suhfebrile state 
or even an acute elevation of tenip»*ra- 
turc will often appear during a ga'-tre 
attack ; th«‘ dcvclopnitrit of ulcrr- aj 
pears tf) be infiiif’iKtd bv -fiOK 
fkrnics and ulcer? art frfq‘i>"'tl 
'iggrtiv.v.tfl as a fju* iw «• oi ii’^'’' 
rnrri lU inff'-itou' 
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leucoc 3 ’tosis is often observed m pa- 
tients afflicted with ulcer, thus, Gir- 
auIt-° has found the number of leuco- 
cytes above normal in 23 out of 28 
patients with ulcer confirmed by oper- 
ation Du\al has found tlie intra- 
dennoreactioii with streptococcus posi- 
tive in 60 per cent of cases, while the 
number of leucocytes was above nor- 
mal in 33 per cent of cases Further- 
more, inflammatory exacerbations m 
chionic ulcers, and the presence of 
bacteria m the wall of the ulcer, sup- 
port Duval’s thesis Of interest is the 
fact that inortalitj' following large ex- 
cisions IS less than that following small 
excisions This apparently paradoxical 
fact seems to indicate the possibility 
that the small excision is within an in- 
fected zone 

Askanaz)'*' has found the organism 
of thrush (Oidiuin albicans) in the 
tissues of operated gastric ulcers m 25 
out of 30 cases He has also succeeded 
in creating ulcers experimentally by the 
inoculation of animals with impaired 
mucous membrane of the stomach with 
this organism 

Smithies-® in a study of the etiologi- 
cal factors associated with chronic 
gastric ulcer, has found that 137 out of 
522 histologically proved ulcers, oi 
33 7 per cent, were associated with an 
infection 

It thus seems very probable that in- 
fection plays an important part in 
gastro-intestinal ulcer, and it is there- 


fore not entirely irrational to expect 
that a strong bactericidal agent, which 
IS at the same time non-mjunous to 
the tissues in the solutions used should 
exercise a healing effect on ulcers 
The patients’ histones, here presented, 
show that such is the case 

Conclusions 

1 Metaphen, in 1 500 solution, was 
given orally to patients with symptoms 
of chronic abdominal distress in the 
dose of 4 cc three times a day with 
very gratifying results 

2 The material presented includes 
an analysis of 82 cases, 26 of gastric 
and 56 of duodenal ulcers Complete 
x-ray studies were made of 27 of these 
cases, diagnosis was also confirmed in 
many cases by test meal and micro- 
scopic study of gastric contents 

3 Relief from pain was obtained in 
practically all cases in an average of 
three days’ time 

4 No toxic effects were ever ob- 
served 

5 Complete disappearance of gastric 
and duodenal ulcers consequent upon 
treatment with metaphen has been dem- 
onstrated by means of x-ray studies, 
made before and after treatment 

6 A possible explanation of the ac- 
tion of metaphen, primarily a bacteri- 
cidal agent, may he in the part played 
by infection in the evolution of ulcers 
of the type considered, as has been re- 
cently emphasized by several authors 
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The Role of the Bowel in Chronic Arthritis 

By E F Traut, M D , Chicago, Illmots 


T he bowel IS usually mentioned 
as a possible origin of the ^ar^ed 
nerve, muscle, and joint syn- 
dromes characterizing chronic infec- 
tious or atrophic (American Commit- 
tee for the Control of Rheumatism) 
arthritis The colon has been taken to 
be a focus of infection, the source of 
bacterial toxins or the seat of auto- 
intoxication Free action of the bow- 
els has always been advocated in the 
treatment of arthritis Numerous me- 
dicinal and mechanical measures have 
been elaborated to secure this The 
adnexa of the bowel, the appendix and 
gall-bladder, Iiave played prominent 
roles as possible foci of infection 
Fletcher and Graham^ found the colon 
in chrome arthritis characteristicallj 
atonic 

The varied and varying flora of the 
bowel has been repeatedly studied in 
its relation to arthntis Burbank,- 
Keatmg® and Crowe^ have reported 
success in using vaccines of fecal or- 
ganisms in the treatment of chrome 
arthritis 

Traut and Herrold® found strepto- 
cocci much more commonly on the 
rectal mucosa of arthritic patients than 
in the rectums of controls Since then 
the rectal flora of many more patients 
has been studied The later results 
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tally with those already reported Strep- 
tococci, usually green, less commonly 
hemoljdic, are found far more com- 
monly in the rectums of anthntic 
patients than in normal controls and 
often are the predominatnig organisms 
m cultures made by our method 
(Table I ) This method lias been a 
great improvement over pre\ lous 
means of isolating bacteria not in- 
cluded in the bacterial population of 
normal individuals, the bacteria pecu- 
liar to the arthritic The usual stool 
culture selects material from the bowel 
lumen or stool center, a medium un- 
favorable to the growth of a delicate 
streptococcus because of competitne 
bacteria, presence of bacteriostatic sub- 
stances and lack of water 
Repeated cultures of the rectal wall 
have usually shoun similar floras To 
some extent the kinds of bacteria and 
their relative proportions have fluc- 
tuated with exacerbations and remis- 
sions of the patient’s joint or gastro- 
intestinal symptoms Frequently I 
was able to confirm the opinion that 
with looser stools there was a higher 
percentage of streptococci In some 
rectums staphylococci haic been espe- 
cially numerous Thej are usual l\ 
white staph) lococci Checks of our 
method ha\e failed to demonstrate 
skin contaminations As will be cliown 
later many of these stapln lococci arc 
a^lutinated strong!) b) serum from 
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Tabls I 

Rectai, Bacteria ix Atrophic Arthritis 


PER 

CENT 

OF 







STREP- 

OTHER 

NO OF 





TOCOC- 

BACTERIA 

PT 

SEX 

AGE 

SEVERITY 

STREPTOCOCCI 

CI 


1 

F 

32 

T 

None 

S to 

B coll 

B coll 

2 

F 

43 

III 

Green 

90 

Staph albus 

3 


33 

I 

tt 

60 

B coll 

4 

F 

27 

I 


20 

B coll 

5 

F 

32 

I 

Hemolytic 

15 

B coll 






5 to 


6 

F 

48 

II 

Green 

30 

B coll 

7 

F 

48 

I 


5 

B coll 





Indiflferent 

5 

Staph albus 

8 






5% 

F 

SO 

II 

Green 

10 

B coll 

9 

F 

44 

I 

JS 

20 

B coll 

10 

F 

46 

I 

19 

10 

B coll 

11 

M 

35 

I 

If 

10 

B coll 

12 

F 

46 

I 

91 

10 

B coll 

13 

F 

45 

I 

II 

2 

B coll 







Staph albus 



SO 



2 to 

10% 

14 

F 

II 

1# 

80 

B coll 

IS 

F 

58 

III 

Indifferent 

10 

B coll 

16 

F 

47 

II 

Green 

7 

B coli 

17 

F 

72 

III 

Hcmolj'tic 

3 

B coll 

18 

F 

48 

I 

None 


B coll 

B coll 40% 

19 

F 

52 

I 

Green 

50 

B coll hem 

20 






10% 

M 

27 

I 

19 

10 

B coll 

21 

F 

25 

I 

11 

2 

B coll 

22 

M 

46 

II 

If 

10 

B coll 

23 

F 

47 

I 

Hemolytic 

5 

B coll 

24 

F 

56 

I 

Green 

50 

B coll 

25 

F 

58 

III 

None 


Slaphj 30% 

26 

V 

55 

II 

Green 

10 

B coll 






7 

B coll 

27 

F 

54 

II 

tl 
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2”i 

M 

20 

I 

None 



2^ 

r 

68 
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2 
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10 
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V 

M 

42 

T 
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tl 

:>2 

I 
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50 
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32 

F 

50 

I 

Hcj*iol..ttc 

30 
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33 

V 

r 

t 

r 

43 

III 

None 

3> 
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B coll 

3 * 
le 

^ « 

34 

24 

n 

1 

1 

Gree^i 

»• 

If 

1 

« 

rf 

•w 
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GASTRO- 
INTESTINAL STVTUS 
AND REMARKS 

Normal digestion 
Pulmonar}' tuberculosis 
Alternating diarrhea 
apd constipaton 
Constipation 
Spastic colitis 
Spastic colitis 

Fermentative colitis 
Irritable bow cl 
Constipation 

Cathartic colitis 
Constipation 
Constipation 
Constipation 
Constipation 
Irritable bowel 
Rheumatic purpura 
Ptosis 

Severe irritable bowel 
Fcrmcntati\ c colitis 
Unknow n 
Constipation 
Ptosis 

Irritable bow cl 

Irritable bowel 

Normal 

Normal 

Normal 

Constipation 

Ptosis 

Constipation 
Inactnc case with 

aiiclij loses 
Ptosis 

Constipation 
Irritable how cl 
Constipation 
Chronic prost ititis 
Strep \irirl obtained 
Clironic cholcc> Miti'i 

Ciironicapp'tidintis 
Grt'irt streplfV'F-i 1 i' 
alter one n.onth 
Ht.mo!>tie ah.' nt 
Irritab’f ho 
Comlip'iti'vi 

Co'l'Mp ittO'l 

(o i‘‘tiinti'<T r* s'o; 
t*\s h, 

'’f'ltivr « ot**i 

Xf.'r!. 1 
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PER 

CENT 

OF GASTRO- 

XO OF STREP- OTHER INTESTINAL STATUS 

PT SEX AGE SEVERITY STREPTOCOCCI TOCOC- BACTERIA AND REMARKS 


37 

F 

37 

I 

99 

38 

F 

50 

II 

99 

39 

F 

68 

III 

None 

40 

M 

42 

I 

Green 

41 

F 

60 

I 

99 

42 

F 

64 

II 

99 

43 

F 

22 

IV 

99 

44 

F 

34 

II 

99 

45 

M 

37 

I 

Indifferent 

46 

F 

25 

II 

Green 

47 

U 

35 

I 

None 

48 

F 

60 

I 

Green 

49 

F 

58 

II 

Hemolytic 

SO 

F 

45 

II 

Green 

51 

M 

43 

I 

Green 

52 

M 

46 

I 

Indifferent 

53 

M 

47 

II 

Hemolytic 

54 

F 

53 

I 

Green 

55 

F 

47 



56 

F 

22 

IV 


57 


47 

I 


58 

F 

62 

I 


59 

F 

22 

I 


60 

M 

37 

III 



arthritic patients Vaccines made from 
them have acted as powerful antigens 
aiding the patients m recovery Crowe 
has also isolated his "vuaococciis de- 
fo) imvs”, a white staphylococcus, from 
the stool 

The percentage of streptococci in 
the rectum bore no relation to the se- 
venty of the disease Neither was the 
type of streptococa related to the 
variety or severity of joint disease ex- 
cept in one instance In one case of 
rheumatic fever indifferent streptococ- 
ci were repeatedly isolated from the 
rectum The rectum of a patient with 
rheumatic purpura yielded five per 


CT 

4 

B coll 

Irritable bowel 

40 

B coll 

Irritable bowel 


B coll 

Hyperthyroidism 
Irritable bowel 

10 

B coll 

Constipation 

Ptosis 

2 

B coll 

Constipation 

SO 

B coll 

Constipation 

Irritable bowel 

30 

B coll 

Irritable bowel 

5 

B coll 

Irritable bow el 

10 

Staphy 50% 

Spastic colitis 

SO 

B coll 

Atonic ptosed colon 
Pulmonary tuberculosis 


B coll 

Chronic prostatitis 

Green streptococci found 
Hjpothyroidism 

30 

B coll 
Staph albus 

Constipation 

2 

10% 

B coll 

Peptic ulcer 

Irritable colon 

5 

B coll 

Irritable bow'el 

15 

B coll 85% 

None 

1 

B coll 

Mucous colitis 

B coll 15% 

Constipation 

80 

Staph albus 


80 

5% 

B coll 

Constipation 

2 

B coll 

Constipation 

50 

B coll 

Normal 

1 

B coll 

Constipation 

2 

B coll 

Constipation 

50 

B coll 

Constipation 


cent to ten per cent of green strepto- 
coca on two examinations Strepto- 
cocci were rarely found in the rectums 
of patients with osteo-arthritis 

Other workers, as well as I, have 
found the streptococci of the mouth 
and teeth very similar, if not indis- 
tinguishable from the streptococci of 
the bowel It is presumable that patho- 
genic bacteria resident in the mouth or 
ingested in food passing the more or 
less efficient and Yariable barrier of 
the bactericidal stomach secretions 
should enter the bow el unscathed The 
bowel stasis described as characteristic 
of the entire gastro-intestinal tract b\ 
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Fletcher and Pemberton, would favor 
their absorption or the absorption of 
their toxic products Arnold® has 
found B pt odigiosus in the blood after 
feeding it to guinea pigs The subse- 
quent involvement of joint or other 
tissues IS a direct consequence Rede- 
wnll. Potter and Garrison' mention the 
migration of streptococci from the 
bow el to teeth and tonsils 
The remarkable frequencj' of gas- 
tro-intestinal symptoms and findings in 
patients wutli ati opine arthritis stimu- 
lated me to investigate the relation of 
the gasti o-intestinal disorders to joint 
disease Care W'as taken to separate 
such localized diseases as cholecystitis 
or appendicitis In most of the pa- 
tients, abdominal sjmptoms were those 
conimonh ascribed to irritable bow'el, 
mucous or spastic colitis Almost all 
had sonic intolerance to staich Their 
digests e distui bailees were much im- 
jinAcd b) reducing the gross starch of 
their diet^ Fermentatue colitis and 
its pcj>.sible relation to Pcmbci ton’s dis- 
turbed carhohydiatc utilization in 
ihc'.e jiatients ha" leccnth been de- 
scribed In Mfiiiinc and Hall’’ Under 
the flunro"C(>pL the colons of mn^t oi 
tlu-'C path Ills were dilated and atonic 
In nu jiaticnt'. the gastro-intestinal 
lunipl.unts were so prominent a> to 
*l( inand <lut.ir\ instruction as one of 
tile \cr\ first tucasuies m out bi«iad 
atta( k upon the I iicuiuatK discas( The 
relation b'twftu tlu ".istro-intC'tinal 
d. 'fuj.ttton and tlu joait fliscase was 
o*.\!oa, r.s.icerb ttion-. of joint s\njj>- 

toM \i,{e 'OMUubnt With n iapsi ^ of 
. '■‘fo rstt -*it’ d dt'.' .i-t 'lilt nio't 
t. n't'**' ‘n* V a' intri.'-i m 

** ' ? * *1’ it. 'I -.W'lhti" of th' 

5 ' ' 'b' . nb ,»!■ rt-'f-f d 


abdominal pain, flatulence and loose 
stools Constipation has been promi- 
nent in the complaints of most of inj 
patients Relief of constipation has 
always meant substitution of vegeta- 
bles and fruits for foods of high cai- 
bohydrate and caloric value Improve- 
ment has been much more marked bj 
relieving constipation through dietarj 
measures rather than by cathartics 
Seven of the sixty patients cultuied 
show^ed no streptococci in the lectiini 
Nos 28 and 47 had chronic prosta- 
titis Obvious foci had been remoied 
from the othei five patients preiioiis 
to the rectal cultures Patients 1. IS, 
25, and 28 showed no stieptococci on 
one culture Patient 33 show’ed none 
on tw o examinations. Possibly further 
cultures in these cases would h.nc 
shown streptococci Patient 25 was a 
healed case in pei feet healtli e\cej)l 
for anchylosis of a hip and the \crtc- 
brae Her actne aithritis had tcrini- 
nated moie than 15 ycais bcfoie 
The historj of patient 13 is intci- 
esting She first consulted me bcc.uisc 
of purpura On this occasion no sircji- 
tococci w'crc obt.iiiied from tlu* rtc- 
tum Thirteen months later ‘'he tom* 
jjlained of stiffnc‘*s of the neck a‘'SO 
cialed with grating in the certital wr 
Icbiac 'J'hese \crtebrai* were definittb 
tender Couieiflenth sircptoKHCi wto. 
easily iscd.ited from tlu rectum 
Ikmolttic sireplorotci were first ok 
tamed fnaii the ret turn of Mrs I’.r 
Siic was gudi fne* subt utantniis n* 
jettiou" r»f a vat t me f»f th»f-‘ ta ' ai 
istiis \ftfr 18 no btni’'h/m 

bat tt ria v. ert thttctt‘1 (‘tum .d' *ifh 
h« r irthritfs hat! disap[)'Mrdl 

I’ll' toloi bit dll tt»'”itj fnt.< U'U. V 
b* ' n f;t tie jiO'i-Ie m jU tic tOSfn '** 
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t)pe In SIX instances hemoljtic colon 
bacilli were isolated 

I have arbitrarily graded chronic 
arthritis into grades I to IV Grade I 
comprises those with pain and little 
deformity or those with deformity of 
slight degree, not interfering with 
their occupation Grade II includes 
those with more marked disability 
Grade III embraces those with de- 
formity in many joints but still allow- 
ing the patient to be about with much 
discomfort Grade includes those 
completely disabled, the bedndden, and 
those able to be about only on crutches 
or in wheel chairs 

We ha\e cultured the rectum in fif- 
teen patients free from arthritis Strep- 
tococci were found only in a patient 
with purpura of the rheumatic type, a 
syndrome allied to arthritis and in two 
patients with chronic ulcerative colitis 
Streicher and Kaplan® have ^called at- 
tention to the frequency of strepto- 
cocci in the colons of patients with 
ulcerative colitis Cultures were re- 
peatedly made of the iionartliritic pa- 
tients Those without streptococci in 
the first examination did not have 
streptococci in subsequent examina- 
tions 

Relief of the arthritic symptoms and 
findings was usually coincident with a 
1 eduction of the number of streptococ- 
a in the rectum In my opinion the 
improvement indicated a change in the 
“soil'’, a lessened susceptibility to its 
parasitic flora, as well a^ a reduction 
of iniading pathogens 

Eighty-one per cent of my patients 
were women and of these seNenty-one 
per cent were between 40 and 60 years 
of age 

In a few instances we encountered 


the difficulties in classification of 
chronic arthritis patients mentioned by 
Jordan and Boland Whether a pa- 
tient had a recurrence of rheumatic 
fevei or a flare-up of atrophic (rheu- 
matoid) arthritis was occasionally dif- 
ficult to ascertain 

The streptococci isolated were us- 
ually of the viridans type They were 
usually in short chains All retained 
the Gram stain They were ovoid to 
round Usually the individual bacteria 
were large They frequently appeared 
in pairs, like an individual coccus or a 
diplococcus Their broth cultures were 
diffusely clouded Only rarely was it 
difficult to grow them in broth Their 
colonies were originally all “smooth’’, 
with evenly round borders Prolonged 
cultivation brought out dissociation 
Colonies might not grow so distmctlj 
green, approaching the indifferent or 
gamma group of Brown 

It IS impossible to classify my 
strains of rectal origin according to the 
plan of Andrews and Horder” Ac- 
cording to them streptococci!’! fecalis 
ferments the same sugars as does 
Kti eptococcus salwanits, namely, it 
ferments maniiite but does not fer- 
ment raffinose or inulin I have found 
no green streptococci in the bowel ful- 
filling these requirements The green 
streptococci found fermenting mannite 
but not raffinose have also been resist- 
ant to bile and heat, placing them in 
the class of enterococci The entero- 
coccus and streptococcus mitis (Hol- 
man) predominate 

The green streptococci isolated from 
the bowel ha\e usuall} been of Ion 
Mrulence for animals One cubic centi- 
meter of a 24-hour broth culture in- 
jected intraperitoneall) does not kill 
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mice; and even in doses as large as 5 
c c , has failed to produce arthritis in 
rabbits I discovered that arthritis 
could occasionally be produced b}*^ in- 
oculating the streptococci into the 
colon The same strains were without 
effect on intravenous injection 

Hemol} tic streptococci were isolated 
from the rectums of four patients with 
atrophic arthritis. According to their 
fermentative abilit}' they were Sttep- 
tococcus hemolyticus II (Holman). 
Streptococcus mfrcqucns, and Strepto- 
coccus suhacidus These streptococci 
have retained their extreme hemolyz- 
ing ability o^er one year of subcultur- 
ing Of any of these hemolytic strains, 
0 5 c c of a broth culture is fatal to 
mice in 12 hours The heart’s blood 
of the dead mice was subcultured on 
blood agar plates The w'ashings of 
one of these plates pro\ed fatal to 
ralibits in 5 to 14 days Both purulent 
and noil-purulent arthritis w’cre mani- 
fested by these rabbits 

Some stiaiiis are conspicuously ag- 
glutinated by high dilutions of pa- 
tient’s blood Extcnsi\c agglutination 
experiments suggest the inter-relation- 
sliij) of these various strains as wxll as 
their relation to the disease of their 
hosts 'i’he isolated streptococci w’cre 
iisuall) agglutinated by their homolo- 
gnu*. seia Certain strains were ag- 
glutinated by the sera of other patients 
in such high dilutions as to suggest an 
uninunological rclationslup of the* rec- 
tal streptococci found in arthntics 

Tfl \*lMt .ST 

Th' *TUin of jKitinit'- wa^ ’•imtineU 
u ed :n .Tgg!iiMn:itio''t t'periiiunt'v 
.-uit U-rltril I oUttf.l 
tro’uih" r<'Usr*i, from t'.i' mtt-ifjr t*if| 


exterior of extracted teeth, from pro- 
static secretions or from the centers 
of excised tonsils I included in these 
agglutinations long-studied strains ag- 
glutinated by the sera of other aith- 
ntics I selected such as had pro\en 
effective antigens in the vaccine treat- 
ment of other patients as judged by 
the relief of the arthritic s}mptoms 
and the disappearance of the arthritic 
findings The vaccines used w ere made 
of the organisms agglutinated b} the 
patient’s serum in high titer For the 
most part these w'ere streptococci of 
rectal origin 

Fifty-eight patients with chronic 
arthritis w'ere observed sufficienth long 
to justify an appraisal of then treat- 
ment These patients w'cre followed 
for three years Twenty-seven of these 
patients received no vaccine from me 
Thirteen of these non-vaccine pa- 
tients, or 48 per cent, recovered en- 
tirely or were greatl) rclie\cd All of 
the patients, when first seen, ai e placed 
in the non-vaccine gioup It is only 
after their failure to impioie upon 
graded exercise, regulated rest, diet, 
massage and removal of foci, and 
after a careful bacteriological and im- 
munological assay that they are snh- 
jeeted to vaccine treatment Con-'C- 
qucntlj the second group, the i.iairu’ 
cases, really represent the more dnri- 
cult patients, those remaining afn^f 
non-specific measures have f,ulce 
Thirt>-oue jiatients were treated vitn 
\accinc Twent>-one (68 per centj of 
thc*>e were marktdh irnjiroicd or rt 
co\er(d I'our had .ilmost, no tehof' 
One of these h,as osleo-arthntis O t*’*' 
arthritis k not recognized as an 
non .nnd is not arce-sifde to treatin' n* 
by b'lcu rial antigen** \«othcr v. - 
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steiiographei , badly crippled and ter- 
ribly fatigued, managing to stay at 
work She seemed “burned out”, de- 
pleted of the elements necessary to 
recovery She is now in remission, 
after cessation of vaccines, upon the 
institution of rest periods and the pos- 
tural exercises of Goldthwaite and Os- 
good A man, although badly crippled, 
sold goods from house to house Like 
the stenographer, he was continually 
exhausted, unable to marshal sufficient 
energy or resistance to fight the dis- 
ease Four of the 31 vaccine patients 
made substantial improvements on 
subcutaneous administration of a sus- 
pension of the Micrococcus defonmns 
of Crowe, and casein Since the sera 
of these patients did not agglutinate 
the Miciococcus deformans, and no 
staphylococci were isolated from their 
foci of infection, improvement of these 
four patients must be credited to for- 
eign protein 

A solution of casein was often com- 
bined with the streptococcus vaccine 
Given alone it did not benefit any pa- 
tient with arthritis The combination 
was much more effective than either 
the streptococcus emulsion or the cas- 
ein used m much larger amounts sepa- 
rately Possibly the casein prepared 
the tissues, increasing their suscepti- 
bility to the bacterial antigen As noted 


by Crowe the addition of a staphylo- 
coccus to the streptococcus vaccine en- 
hanced its benefits Crowe ascribes 
specificity to this staphylococcus ef- 
fect Again, a polyvalent vacane of all 
the bacteria agglutinated by the pa- 
tient’s serum was successful where an 
autogenous vaccine failed 

Whether vaccine raises the resist- 
ance of the patient or desensitizes him 
to bacterial allergens, it has an impor- 
tant position m the treatment of 
chronic arthritis 

Summary 

1 Rectal cultures in arthritic pa- 
tients yielded streptococci more fre- 
quently and in larger numbers than 
did similar cultures m non-arthritics 

2 Streptococci isolated have for the 
most part belonged to the enterococcus 
group 

3 Agglutination by the serum of 
the host and cross-agglutination of 
other rectal strains are present 

4 Forty-eight per cent of a group 
of patients with chronic arthritis were 
markedly improved or recovered with 
the help of non-specific treatment 

5 Sixty-eight per cent of the pa- 
tients treated with vaccines of the 
streptococci from rectal and other foci 
were markedly improved 
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Hygiene of the Soul by Maimonides 
1135 to 1204 A.D. 

CCTT IS known to ni} lord, may God lengthen his days, that the emotions of 
X the soul bring about great, general, obt lous, definite changes in the bod} 
One sees how a peison of roliust build, sonorous voice, and blooming com- 
plexion, w’hen he suddenly leceives news that troubles him exceeding!}, at onto 
ins color becomes pale, his look softens, his posture stoops, his voice become'^ 
weak, and if he should want wuth all his might to raise his voice, he is unable 
to do so, his strength w'eakens He often trembles on account of w’cakness. In*' 
pulse beat becomes smaller, his eyes sink into their orbits His eyelids become 
*<0 beat} that the} cannot move, the Ixidy surface becomes cold, and his appetite 
\ain*'hes The cause of all these phenomena is the withdrawal of the natural 
heat and blood into the hod} The reverse of this is seen m an individual ot 
weak ])h}Hique. changeable color, and tender voice, as soon as he is met with 
something that rejoices him a great deal, how' his ph}sical strength is increased, 
hi** ^olcc raised, the face lit up, his mo\emcnts become lighter llis pulse be it 
becomes stronger, his body surface warmer, joy and delight appc.ir so evident 
that he no longer can conceal it and keep it to himself All these happcnlllg^, tin 
nunements of the natural heat and the blood to the iieriphery of the body, tlie 
condition of tlu bod}, and the condition of the coward and hopeful as well 'O 
that of the indifrcient and jihlcgmatic person arc well kiiow’ii. and likewise t'l 
conditions ot the one in dcNiiair as well as of the one eonseious of sncce^^ 

h t* * 

nr. 

I rruin a iran''lation h\ IIakrs \ S\mt/ .M D , in Attuah of Mcdtiat //>*'' 
rc>r\. i\, SO-86 ) 



A Sporadic Benign Rickettsial Fever With 
Occasional Exanthem 

By Noxon Toomcy, MD, FA CP, Palmy} a, Missomi 


I N the north temperate latitude, 
fevers of abrupt onset and intense, 
short course, but without rash oi 
contagiousness are among the com- 
moner ailments of the summer months 
Food or water borne infections cause 
a goodly proportion of such cases The 
respiratory tract infections, exacerba- 
tions of chronic intestinal, nasopharyn- 
geal or other focal infections, and the 
acute pyogenic processes of cryptic 
location all contribute such a share of 
cases that by coincidence and concat- 
enation ’of circumstances they may 
even give rise at times to the false ap- 
pearance of a sporadic or epidemic 
disease being present m a locality 
Acute non-exanthematic infections of 
transmissible nature, such as mild an- 
terior poliomyelitis in sporadic or epi- 
demic form, influenza and other 
known diseases, such as scarlatina in 
a very mild form, may also cause a 
sporadic outbreak the nature of which 
IS not recognized at first, or even 
throughout its course, proiided neces- 
sary diagnostic procedures are not car- 
ried out 

That the food and water borne in- 
fections, endogenous and contact dis- 
eases do not, howeier, account for all 
sporadic outbreaks m the summer 
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months of the north temperate lati- 
tude may be suspected from our 
knowledge of the insect borne diseases, 
such as malaria, typhus fever and 
dengue of the less temperate climates 
It IS possible, therefore, that insects 
are the vectors of some of the acute, 
prostrating, non-exanthematous fevers 
of short duration and unknown nature, 
as observed in the north during the 
summer months, and called “summer 
flu” or summer influenza Whether 
this sporadic summer disease of the 
north is in reality influenza or an in- 
fluenza-like disease, or some quite dis- 
tinct sort of disease has not been 
investigated at all, it having been taken 
too generally for granted that it is 
“influenza for all practical purposes” 
While one cannot deny that influenza 
may occur epidemically, or eien spo- 
radically, in the summer months, yet it 
actually appears that most of the cases 
of so-called “summer flu” ha\e char- 
acteristics by whicli a careful obscner 
can distinguish them from influenza 
as it is known in the w inter and spring, 
and in reality throughout the whole 
3 ear 

The mam clinical differences be- 
tween influenza and the so-called 
“summer flu” consist in the absence in 
the latter of lacr^mation, conza (or 
rhinorrhea) and more or less hron- 


921 



922 Noxon Toomey 


chitis, \\hereas in “summer flu” the 
fever is higher and steadier, the pulse 
more rapid and wiry, and m “summer 
flu” there is greater likelihood of 
nausea, vomiting and constipation, but 
less hebetude and drowsiness, the in- 
itially keyed-up sensorium of “sum- 
mer flu” giving place at times to a light 
delirium While headache, backache 
and aches generally are equally com- 
mon in both diseases, the weariness and 
malaise of influenza are comparatively 
more laguely localized, whereas in 
“summer flu” they are more apt to be 
described as neuralgic or rheumatoid 
pains in definite places, chiefly the 
neck, back and extremities One curi- 
ous minor difference is that the neu- 
ralgia of the scalp so commonly en- 
countered in influenza is absent in 
“summer flu”. Finally it may be said, 
but with less assurance, that the con- 
\alescence from “summer flu” is more 
rapid than from influenza, at least it 
does not have a sequential nasopliar}n- 
gcal suppuration as influenza may 
ha\ e 

Surnusing from the aboAe facts that 
“summer flu ’ may consist in part, at 
least, of some disc.’ise of unknown 
nature, it ha*' been our object to detcr- 
mint the nature of the disease, it'« 
mode fif spread, and in wbatvMse it 
nm bt a form of, or else related t(», 
well Inown diseases that occur (Ne- 
wherc. partiailarh in less temperate 
c!nn'>tcs. 

Tb.c data and conclusions presented 
lurcwith art tin- rc'.ult of f)b‘-er\ations 
e'tsmlir.i; o\(r :i ixriod of six vear-*. 
*’nd .ar/ a d' \t \ (pimni of certain «arh 
o’. iso.i »h it 'uet,'e-.trd but *bd not 
at M'l c that c» rt**?!! sj.'itted and 

t'jbts -Id*' If rr, r.js/h; {rdlo-v {{jf. 


bites of certain blood sucking bugs 
(hemiptera) A discussion of the cases 
w’lth exanthem conforming to the 
spotted fever type or the endemic 
t3’’phus type, wnth particular reference 
to the vectors involved, wdll be re- 
served for a subsequent paper This 
article will be limited, therefore, to a 
description of the non-exanthematic, 
or very usuall}’^ non-exanthematic fever, 
that has, in the northern states, added 
its cases to the medley popularl} 
known as “summer flu” For the sake 
of preciseness and clarlt^^ the basis for 
our characterization of this definite 
entity will be the following presenta- 
tion of our findings in a definite group 
of cases studied recently We w'cre 
led to investigate this spoiadic out- 
break on account of our interest in, 
and in confoimity with, conclusions 
that we had pieMOUsly deduced from 
a stud} of cases in w'hich the clement 
of sporadic outbreak w’as not so well 
marked In gcneial it may be said, 
however, that our previously recog- 
nized isolated cases conformed in clin- 
ical course to the disease here describul 
as a t}phus-like disease, and that a 
consideration of them w'ould not alter 
or add to the characteri/ation of the 
disease a^ made out from a stud} ot 
the sporadic group upon which wt 
base our report, cvcejil insofar as t'> 
iiHlicatc that the non-t\antluniati' 
t}p!uis-hke disease of the siiinnis' 
inonihs in a tom(>erate climate ini* 
occur as isol.itcd eases and may run 
a somewhat milder eour->e than m 
countered for the most part in tin 
sjxjradic outbreak rcportid m tin- 
artiib 

s}>t<m,ati( d<''<nption of th' d* 
ea e v dl b< follow (‘d bv cpid* nrob s'* 
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cal notes on the sporadic outbreak that 
was the source of this material, by 
case histones of ten of the eleven cases 
in this group, and by protocols of 
blood studies on eight of the above 
mentioned eleven cases A comparison 
uith the 1 elated diseases of the typhus- 
spotted group will conclude the article 

Description op the Benign 
Typhus-eike Disease 

Initial bites by insects have been 
noted in about 80% of the cases The 
lesions at the sites of the bites have 
been small erjrthematous papules about 
three millimeters in diameter The 
papules have nei er ulcerated nor 
commonly shown vesiculation at their 
apices 

The incubation period varies from 
ten to fourteen days, being mostly 
twelve da)'s in duration Well charac- 
terized prodromes do not occur, al- 
though a fourth or a third part of 
those about to take ill notice an un- 
usual sense of fatigue, and a a ague 
malaise for some hours before onset 

W ithout a preceding subnormal 
temperature, the onset comes on sud- 
denly (or occasional^ subabruptly) 
with nausea, malaise and a lapid ac- 
cession of feier With the rise of the 
latter there may be a feeling of chilli- 
ness, but this IS not an outstanding 
feature of the onset Rigors occur 
only Aery exceptionally Dull head- 
ache, chiefly of a diffuse or Aertex 
t)'pe, is complained of by patients dur- 
ing or a little after the onset Abdom- 
inal discomfort, rarely severe, and us- 
ually of uppei abdominal or diffuse 
tjpe, deAelops pan passu AAUth nausea 
and Aomitmg The latter usually oc- 
curs one or more times, and often 


repeatedly, protractedly, and Avith bil- 
ious ejecta 

Neuralgic or rheumatoid pains are 
not a prominent feature of the disease 
at onset or latterly, but occur to some 
extent, being noticed in the cervical 
and dorsolumbar muscles chiefly, and 
as cramp-like pains of the extremities, 
chiefly the lower 

The fever reaches a fastigium (or 
prefastigium) of 104°F to 105°F 
within tAveh’^e hours, usually rising 
during the next twenty-four hours 
(Avith or without a slight preceding 
remission J to a perfastigium of 
105 5°F to 106° F The latter tem- 
perature, or more usually a degree 
loAA^er IS held Avith very slight remis- 
sions for the next sixty to seventy-two 
hours thereupon declining by very 
rapid lysis to normal or near normal, 
or even subnormal Sometimes the 
Ijsis is not so rapid, the temperature 
declining consistently at the rate of 
about tAVO degrees a day for tAVO or 
three days A secondary rise Avill be 
noticed later 

Both pulse rate and respirations are 
accelerated, the latter m proportion to 
the feA^er, but the pulse, up to 140 or 
145 per minute, being for the most 
part slightly accelerated out of pro- 
portion to the temperature, although 
Avell sustained, tense and AAiry, ex- 
cept in elderly persons 

ToAvard the end of the first IaacIac 
or eighteen hours of fever the face 
becomes flushed and the conjuiictiAae 
become mtensel) congested, but lacri- 
mation, rhmorrhea, corjza, or turbmal 
or pharAngeal congestion do not occur 
at any time Faucial or tonsillar en- 
gorgement IS inAariably absent, and a 
subjectne sensation of sore throat is 
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almost ne\er noticed Cough is infre- 
quent and invariably dry, but most 
patient cough a little to\\ard the end 
of the disease , 

Constipation is troublesome from 
the outstart, and throughout the whole 
course of the disease, often falling 
but little short of a serious obstipa- 
tion The tongue becomes coated with 
a universal, thin, dry, ^\hlte fur, but is 
neither swollen nor shrunken, nor pro- 
trudable with difficult} There is no 
difficulty in micturation 

The sensonum is clear throughout 
the first two or three days, sleep being 
usually troubled, and occasional!} 
somewhat wanting Delirium, e\en the 
mildest, IS a quite exceptional occur- 
rence, but has been noticed for brief 
periods in a few cases Micropsia was 
reported in one case Drow'siness su- 
I)er\cnes after the first two or three 
da}s (occasional!} eailier) but stupor 
does not occur Increase of mental 
and muscular fatigabiht} arc noticed 
toward the end of the disease, but 
with onset of con^alcscencc the mental 
and musculai tone impro\c rapidh. 
e\en at a rate greater than the im- 
paired circulatorv tone would seem 
to justif} The moderatcl} impaired 
tirculatorv tone and the considerable 
•'tcfjndarv aiKinia art the chief 
^(atnr(^ of the latter course of the 
distase The appetite returns readih 
\ rash Is not a trequent ])henoine' 
lift of tlu spir.idu benign riekeltsjal 
dj*«.i-t. It tKrt’urred once onl\ in the* 
case’s of tins cjadtmu Pre- 
in i.titort pJitnotmm ‘urh as nnrnio- 
m*i;thr**.. trvtlnrni of th** sKn. 

tv , d t no: .Kcnr tint tin fati 

s hn t ; h Intii dit tin led Tfir tht 
if'.cr nib - thf h* npit oj t; entj d 
. ' £ » 


The rash as observed consisted of a 
lentil sized, non-confluent, erythemato- 
macular (deep rose colored) exanthem 
that appeared three and a half da}s 
after onset and was at no time either 
hemorrhagic or pruritic It appeared 
first around the ankles and thence 
spread up the lower limbs to reach the 
groins by the end of the fiist da,v 
The arms broke out not quite a da} 
after the first appearance of the rash , 
the abdomen, flanks and chest, in or- 
der named, being the last parts to be- 
come involved. The rash faded quick- 
ly with the subsidence of the fever, 
but came out again less intensel} dur- 
ing the secondary use of the tempera- 
ture 

A secondary rise of temperature 
was observed as an unmistakable phe- 
nomenon in one-half of the cases, but 
could be noticed to a slight degree in 
most of the othei cases In most in- 
stances the I emission fell to below 
noimal and lasted only a da} oi a little 
less, but in one case the remissinn 
lasted tw'o days The secondar} rise 
lasted only one da}, and ‘»cldom ex- 
ceeded 101°F Subsequent icnu‘'*'ions 
of ^ery slight degree were noticed ui 
one or two cases 

In four cases, a blanching of the 
pajuilcs at the site of insect biti.’' was 
noticed two to four da}s following th^ 
l\sis of the fever It was quite prob* 
able that this jilienoiiicnoti oeeurred tn 
other cases but f.ulcd to be ol»'-crvtd 
The white sjxits of tlu aiuiiuc arti' 
la*-tcd two to Mver.il div>.. 

ICf’ini Mor.i' vein 

In c.irh .Sugtist of tli'O 

currcfl in Pitt-ficld. fllinot , tin* aimo t 
-unulf'iiuoti', ajjp' .'Tt'oii » "i <!»'«< n 
' of .III .neiitf / m > th ) tt'Jii » * *'}' 
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thematous, hyperpyrexial fevei of 
short duration The known cases of 
clinically distinguishable character oc- 
curred chiefly among a party of boys 
who visited a natural swimming pool 
The latter had long been a resort 
known favorably for its sanitary char- 
acter 

On the day of exposure, July 26, 
the pool was visited by two groups, 
the boys above mentioned, and a 
smaller group that did not partake of 
the same food as the boys, and kept 
well apart, although not strictly iso- 
lated from them Nine cases developed 
among twenty-three persons (three 
adults and twenty children) compris- 
ing the boys’ group, and one (possibly 
two) casesi developed among five 
adults and four children comprising 
the other group The following day 
the pool ^vas visited by a small group 
in nowise in contact with either of the 
first two groups In this third group 
one case developed 

Food could be positively excluded 
as the source of the infection inasmuch 
as all twenty-three persons of the first 
group partook of the same food, but 
only nine were taken ill The food 
consisted of peanut butter and pimento 
sandwiches, homemade cookies, dev- 
iled eggs, and ice cream cones No 
water was drunk at the pool or at a 
farmstead as the meal was eaten in 
town 

Water of the pool swallowed by the 
boys while in swimming could not so 
clearly be excluded as the source of 
the infection This possible source 
was considered the more likel}'^ on ac- 
count of the pool being more turbid 
than usual due to a preceding ram 
that had washed the surrounding 


drainage area, mostly orchard lands 
However, of the thirty odd persons 
who were m swimming, only ten be- 
came ill On the other hand, one adult 
(case C C ) who became infected was 
known not to have been in or close to 
the pool The boys changed clothes at 
various places behind a thicket of small 
trees and bushes It was not possible 
to correlate the cases with any particu- 
lar place m the brush No one encoun- 
tered a living or dead rodent in or near 
the pool Insect bites were experienced 
by many who visited the pool, and by 
all who took ill, but only one patient 
(case C C ) was able to identify at 
least one species of insect, these she 
identified as hymenoptera of the genus, 
Hahctus, popularly known as “sweat 
bees” The latter fact was corrobo- 
rated by another adult who was stung 
by sweat bees and possibly had a mild 
attack of the disease, but whose case 
was net investigated serologically, and 
was not included in this series W’heth- 
er fleas also were present oi absent 
was not determined, but they were 
known to be a common pest elseu hei e 
about the countryside at that tune 
With a high degree of probabilitj it 
was possible to exclude ticks, blood- 
sucking bugs (hemipteia) and mites 
(chiggers) as the actual \ector 
That the disease was not caused by 
a typhoid or jjaratyphoid organism 
was evident from the negatne findings 
(by agglutination and culture) made 
on blood and stool specimens seat fioni 
se%eral of the cases to the Illinois 
State Board of Health Laboratory, 
Springfield, Illinois 

Case Histories 

Case f H U (Ca«;c of Dr Trank \ 
Wells) A tall, Sparc buill lad ol 14 Mars 
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of age He had been quite ^\elI for the 
preceding several 3 ears Without prodromes, 
he became suddcnlj ill on the e\ening of 
Fridaj', August S, the onset being character- 
ized b\ headache, lassitude, malaise, broken 
slumber, and coldness such as led him to 
keep under hea\j bed covers on a hot day, 
but chill and rigors were absent His 
temperature at noon the next daj was 
102 5°F , rising steadily to lOS^F by that 
ciening Thereafter, for forty-eight hours 
the fe\er continued constantlj at 104° to 
104 4°F, except for brief periods following 
spontaneous hj perhidrosis, when it fell to 
102 5° or 103°F Drenching sweats, occur- 
ring c\cr 3 three or four hours, were a 
feature of this case from shortly after onset 
until after defervescence Sleep occurred 
onl\ for brief periods following the sweats, 
and was troubled with frightful dreams. 
Between naps there w'as no drow'sincss or 
dcliruim, the seiisontim being clear but 
without ability to concentrate 

Bj the end of the first 24 hours the face 
was flushed and the c}cs became “terribly 
blood shot — shot with red — and sore in their 
sockets, but the ejes did not run, there was 
no sore throat at anj time” Headache per- 
sisted from onset, but nausea did not de- 
\cIop at once, the patient \omiting for the 
fir'.t time about 48 hours after onset Vomit- 
ing ticrsisted for three dajs, possiblj eltic 
p.irtK to e\hil)ition of calomel T he temper- 
ature wa^ kept to 104°F the third (^[oIula>) 
night h\ constant allo\cr cool sponging, the 
pulst then being 110 to 116, but csanosis 
‘■uch as could be recognired In a laMiian was 
not present 

'1 hree and one-half dijs after onset the 
ho\ h'-f/l c out with a nonpruritic, macular, 
nonh' ino'rlnt'i'' rasli of splotdn appearance 
ii. t deep ro e color, that first appe.irtd 
.iro i*'d lie anllci and spread upvards 
l‘rii*rhfvi tin da\ His arni' hrrdc »nit 
W r.’**e It, riKfnifii' and tlit al><!ti'j,(ri and 
Cti' • dn'i'n'' th' aitfnio-'ai ni th' * in,» ihe 
iv»’er { V't 1 itr*- the r (sfi fl»*td tpuej, 

tit fietr, ln't rrt»i''nttf 
f f -1 rrtf'H fsf {| t 

1-, * ft** t-4 «1‘ •‘•e-r r-t'r-'-'t r . I tl 
f * - * I- " - * rhf ' 1 ~ ?' • e >(' f r 


moved the dejecta had an unbearable odor. 
Djsuria was never present 
Case II R N (Case of Dr Wells) A 
nine year old boy, previouslj healthj He 
experienced no prodromes The onset was 
sudden and violent Saturday morning. Aug- 
ust 6 The onset w'as characterized bj 
nausea and terrible headache, with rise of 
temperature to 102° F (at 8 A !M ), and a 
slight feeling of chilliness but no chin 
Nausea and headache persisted throughout 
the dajt, a stiff neck, w’lthout local tender- 
ness or cervical adenopathj' super\ening The 
temperature rose to 103 6 ° F (6 P ) tlic 
face becoming flushed, and the conjunctnac 
intensely congested, but sneezing or rbino- 
rrhea w'ere at no time m eiidciice That 
night the boj' did not sleep, the fc\cr rose 
to 104 S° F , he vomited the next moniine 


For two and one-half dajs the patient was 
“bordering on delirium”, with a constant 
temperature of 105° F, reaching 1064° (ax- 
illary) at 4 P kl Wednesday, but falling h' 
the earlj part of next day IIj perhidrosis 
w-as not a pronounced feature A right in- 
guinal adenopathj was noticed during the 
carh course of the disease After the filth 
daj' a dry hacking cough, “hut nothing of 
pronounced degree” occurred foi three iia%s 
The pulse was slow, w'cak and intcrniitttiil 


throughout Fridaj and Saturda\, the sev- 
enth and eighth daj s of the disease *\ stub 
born constipation, noticed sliortlj after oa* 
set, persisted throughout the dise.nsc ^ 
sccondarj rise of temperature, to 103 I 
occurred on the seventh da\ N<i rash Ind 
appeared at anj time, hut mi the tkvtii’h 
daj It was observed that the prcvimi’b 
noticed “bites" Ind become miiintc 1 ’rl 
papules and tolallj anemic (mUiiseK vh'*'* 
in color 

Care III R Me R fCw of Dr 
Raven) A 10 jcir old ho; with a 1 1 ^' 
of having had two nr thref prior attaih-* ' 
afvlomiinl dotress, but none fiir th' pr''v'^^ 
ing eight ri’onihs 1 f' ti*"! tm* ^ 

I^sxndts rvtnitii', AiS'ii-t 7, ’• »th 
0>M* rii> chill), Diigiior, an! a rip''! ft'" 
•i{ Mnp'-.ittsr** He h d no '’■'I *' 

fi” VO 't!ti''t' It ii't'*"* Ho t 


t H l-tv‘tr-s lh5 ■»e ' JO' ^ f 

■ ^ J' > « s ' f ' 
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normal While tlie fever was high his face 
was flushed, his conjunctivae were congested 
and his bowels were constipated, but he was 
without lacrymation, coryza, sore throat or 
bronchitis He had no rash, and his senson- 
um remained clear 

Abdominal tenderness and vomiting super- 
vened after the second day of fever, and 
again during the secondary rise of his fever, 
but as the latter attack appeared to be a re- 
crudescence of his previous appendiceal 
trouble, he was hospitalized and no longer 
considered an uncomplicated medical case 

Case /F L G (Case of Dr Peacock) 
An 11 year old boy, not previously ill He 
had a prodromal malaise for some ten hours 
before onset Onset was Saturday evening, 
August 6, with headache, stomachache and 
rise of temperature to 102 S° F He did not 
vomit at onset or at any time afterwards, al- 
though his head ached almost constantly 
throughout the course of disease, and stom- 
ach ached from time to time After the 
first twelve hours the temperature rose to 
104 5“ F and continued thereabouts con- 
stantly for three days, reaching 10S®F in 
the evening of the fourth day, and thence 
twelve hours later declined by a rapid lysis 
Shortly after onset his eyes became blood 
shot and his condibon progressed to what 
was called a dry granulation of his lids, with 
photophobia but without a mucoid or puru- 
lent exudate His throat at no time became 
injected or sore although he had a slight 
cough towards the end of the fever His 
doctor thought he heard some fine rales m 
the upper part of chest Constipation was 
not a marked feature, diarrhea did not de- 
velop There was no lymphadenopathy Fol- 
lowing the lysis there were two or three 
remittances of the fever, but accurate rec- 
ords were not kept No rash developed 
Insect bites, believed to be mosquito bites, 
had been noticed 

Case F D L (Case of Dr McRaven) 
An anemic boy of small stature for his age 
of 13 years Some two to three weeks prior 
to his illness, his father had a short, pros- 
trating fever with violent rigors and nausea 
but no sore throat, coryza, bronchitis or ex- 
anthem His mother and sister were like- 
wise ill shortlj afterwards, but onl\ inoder- 
ateb to slightly so 


The boy became ill suddenly, Saturday 
night, August 6, with headache, prostration 
and a sudden rise of temperature to 103° F 
He did not vomit until the next morning 
“His eyes became terribly blood shot and 
his nose ran although his throat was clear 
and not sore at any time For three da>s 
and three nights his fever was 103°F 
and did not vary the least at any time He 
developed a pain behind his ears and aches 
dowm his legs His bowels scarcely moved 
at all and never got loose About the fourth 
day his nose began to run, his eyes watered, 
and he developed a dry cough, after which 
he spat up a lot for a day or two His 
headache, which had gone away, came back 
terribly with the return of the fever ” This 
patient had an abrupt lysis on the fourth daj 
with intermittence of one day, and a sec- 
ondary rise on the sixth His sensorium re- 
mained clear, and no rash developed Ten 
or eleven days after onset, his mother found 
noticeable for the first time, white macules 
about 3 S mm in diameter These were 
scattered at random over the upper part of 
his chest, shoulders and neck On at least 
one, and probably two occasions, a week or 
so after defervescence, and following moder- 
ate exertion, he had a sharp rise of tempera- 
ture lasting several hours 
Case F/ W K (Case of Dr McRaven) 

A robust boy 12 years of age, not previouslj 
ill Onset was abrupt Saturday night, Aug- 
ust 6, with slight malaise and chilliness, but 
without rigor or headache He did not 
vomit until the next morning (temperature 
then 103 4° F ) The temperature taken 
Monday morning, when he again lomitcd, 
was 102° F , It was 103° that afternoon, and 
1048° that e\enmg He had considerable 
injection of the conjunctnae (second and 
third dajs onlj) but had no lacrj mation, 
corjza or sore throat This patient had no 
headache or pains at any time, and no cough 
at any time He was constipated throughout 
the whole course of the disease There was 
a Ijsis to subnormal (982°) about the mid- 
dle of the fifth da>, and thence a slight rise 
(to 996°) twcKe hours later, the tempera- 
ture remaining normal after the sixth daj 
Case VII L N (Case of Dr Wells) A. 
bo> thirteen jears of age who had not 
prcMOush been ill, was taken ill siiddenh 
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on Sundaj morning, August 7, the onset 
being characterized by dizziness, headache, 
nausea, and a rise of temperature to 102“ F 
He \omited shortly after onset and retched 
frcquentl> and severelj until the end of the 
third da\, his temperature during tlie time 
rising to 104 4“ F at 12 hours after onset, 
and thereafter remaining practically con- 
stant until the end of the fourth day After 
a rapid lisis, and an intermission of one daj' 
(at 996“ F ), there uas a rise to 103“ F by 
the end of the following day, the temperature 
declining to subnormal (97° F ) at the end 
of scicnth daj, but after the eighth day re- 
maining ncarl} normal 
Towards the end of the fc\er this patient 
noticed some stiffness of his lower limbs 
A nonproductive conjunctivitis was present, 
and the tongue was heavily coated, but there 
was no corvza, sorcthroat, or cough Con- 
stipation was troublesome throughout the 
whole course of the disease The pulse 
(mostly 136 to 142) was unusually rapid for 
the temperature according to his mother, a 
trained nurse Continuous drowsiness was 
a feature of this case 
On the ninth or tenth dav after onset, the 
temperature then being normal, numerous 
anemic macules (white spots) were noticed 
for the first time on the upper part of Ins 
trunk Thev were where Muall ervthema- 
tou-; papules, 'insect bites’, had been 
Case VJII E \ (Ca<e of Dr McRaven) 
\n arti\c lad, 12*< vears of age, not pre- 
viotisU ill lie became ill sometime Afon- 
dav, Aurust 8, there having been for some 
hours v\hat might have been a prodromal 
p^.r’od Tin littir was characterized b\ an 
< xtrcmc scii't oi fatigue and weariness On- 
'Ct vas with hradaehe, flushed face, con- 
ju'ictival cignrgcmtnt, uicrc-iscd mahisc, and 
» ri<c of temperature to ins'" F Chllhnfss 
au't vorri’ing did n<>t occur and nausea was 
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fifth and sixth days There was a sccondarv 
rise (to 100 2“ F ) throughout the seventh 
day Constipation occurred, with diarrhea 
at no time The patient’s sensorium re- 
mained clear No rash dev'eloped There 
was no remembrance of bone, joint or mus- 
cle pains, except for general “tiredness ’ 

Case /X J C (Case of Dr McRaven) 
A somewhat nervous lad of 11 years of age, 
not previouslv' ill He became ill rather sud- 
denly on Monday evening, August 8 Onset 
was characterized chiefly by vertigo, sleep- 
lessness and rise of temperature to 101“ F, 
there being but slight chilliness The next 
morning his “face and eyes looked real red 
and feverish, but his ejes did not water’ 
During the daj his temperature rose con- 
stantlj', reaching 104 2“ F , about 24 hours 
after onset Twinges of sharp pain wort 
noticed about that time and afterwards He 
did not vomit at onset or during the first 
few dajs He was constipated, the forcctl 
dejecta being dark green and black, and vcr\ 
offensive, a coated tongue was noted 

His temperature continued about con- 
stant at 103 6“ F , during the second, third 
and fourth da>s, the general sweat, 48 hours 
after onset, and several slighter ones some- 
what reducing it transitorily There was no 
sore throat, corjza or chest svmptonis at 
any time A drop of his temperature to 
normal through the fifth daj was follow id 
bj a rise to 100“ F throughout the sixth 
daj, exacerbation being accompanied bi 
headache and vomiting No rash apptand 

Case X was in a boj vvlio vi->ittd th'* 
^wlmInI^g pool alxnit twcntv-fotir hours 
after the daj most of the bojs were infccf''d. 
,>i.d who at no tunc bad bce’ii iti contact wi'h 
an\ one else who contracted the discis<, i’' 
bad pirtalen of fond in common with tlfu 
The tlistasc in this casi was reported to 
consisted of high corituund fcur w*’ 
marl ed prostr.ition. vomitmr, and ahnit-c*’ 
itspiratorj Ira't sjiiipto-ris and mt«7t''"^^ 
hio,ci!i-.s AhhnUfdl thr disiasr wni oi 
more srvf-rr ',rt, no ra*h d''Vtlo}>c<! Tt' 
ireu’ntion {,<rnn! wa* rlc.i'n d»>' F nrtl ^ 
uifof ii.vtio'' V .11 t o' oh' tmab! 

t.fc \t Mf*. <• C‘ 'Ihi* I'-ittrnt * ^ ^ 

V( -nf— j 4^ \r,r, t>} »if'i * bai! Ftv ! a f*” 
M' d" I'dff if-' < Ijtr}* .st, ^ 
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was done two years previously She was not 
robust but had been free from abdominal 
discomfort and febrile reaction during the 
preceding twelve months She was seized 
Tuesday morning, Aug 9, with sudden pro- 
found weakness, chilliness, and general ma- 
laise, but without headache, rigor or definite 
nausea Bites by insects (to a considerable 
extent) were sustained July 26 No con- 
junctivitis, coryza, sore throat, or chest 
symptoms developed at any time Constipa- 
tion was natural to her and was not re- 
placed by any looseness Diffuse abdominal 
soreness, without nausea, but with pains in 
the sides and the back, was a prominent 
feature of this case Frequent heavy sweats 
at irregular intervals and profound drowsi- 
ness, both of which lasted five or six days, 
were outstanding features A temperature 
record was not preserved, but it was clear 
that after an illness of eight days she quite 
suddenly improved, and for the following 
weeks remamed free from symptoms sug- 
gesting a focal infection Although a defi- 
nite retrospective diagnosis was not possible 
in this case, the apparent occurrence of an 
incubation period, the sudden onset of a se- 


verely prostrating illness with numerous ir- 
regular sweats, the absence of symptoms 
suggesting one of the commoner focal ail- 
ments, and the sudden convalescence after 
eight days suggested that she may have had 
the benign typhus-like disease (a fact later 
confirmed serologically) 

Blood Morphology 

No blood counts were made by the 
attending physicians during the early 
course and fastigium of the disease 
While the blood picture as found b}' 
the author at the end of lysis, and re- 
corded below, is not conclusive evi- 
dence of a particular type of reaction, 
nevertheless it is evident that the dis- 
ease produced a secondary anemia of 
moderate degree, and a slight leuco- 
cytosis, the latter being due chiefly to 
an absolute and relative increase in 
the l)miphoc3d;es and mononuclears, a 
change almost invanably noted m the 
rickettsial group of diseases 


Tabi,e I 





Blood Counts Toward End 

OP THE Disease 



CASE 

AGE OP 

DAY OP 

WBC 

RBC 

HEMO- 

INDEX 

OTHER PORMED 



PATIENT 

DISEASE 

COUNT 

COUNT 

GLOBIN 

CORRECTED 

ELEMENTS 








POR ACE 









NORMS 


I 

H U 

14 

95 

8,100 

5,200,000 

55% 

070 

Platelets -f 

II 

R N 

9 

9 

8,550 


60% 


Platelets -j— }- 

V 

D L 

13 

9 

9,000 

5,100,000 

55% 

070 

Platelets -1— j- 

VI 

W K 

12 

8 

10,000 

5,250,000 

70% 

090 

Normal 

VII 

L N 

13 

8 

8,700 

5,320,000 

65% 

080 

Platelets -f-f 

VIII 

E A 

12 S 

8 

9,100 

5,200,000 

60% 

075 

Dust increased 

Average 

12 3 

86 

8,900 

5,214,000 

61% 

077 

Platelets -f 


Table II 

DifferEntiai, Counts 



CASE 

AGE OP 
PATIENT 

DAT OP 
DISEASE 

BAS 

EOS 

M\ 

J 

ST 

SEGE 

ITMPHS 

MONOS 

TRANS 

I 

H U 

14 

95 

00 

14 

0 

0 

10 

431 

47 7 

6 

09 

II 

R N 

9 

9 

07 

70 

0 

0 

07 

45 

40 

5 

04 

V 

D L 

13 

9 

00 

22 

0 

0 

14 

37 

50 

9 

VL 

W K 

12 

8 

00 

24 

0 

0 

16 

51 

40 

5 

00 

VII 

L N 

13 

8 

05 

25 

0 

0 

15 

45 

38 

12 

05 

VTTI 

E A 

125 

8 

04 

26 

0 

0 

10 

37 

47 

12 


Average 

123 

86 

03 

30 

0 

0 

12 

43 

43 8 

8 
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Serology 

Specimens of six sera were titrated 
against two local strains of Proteus of 
unknown type, but for the purpose of 
this article known as and M™ 
^^’^hlle our titrations against these 
strains gave fairly significant results 
It was thought best to ask that titra- 
tions be made against a large number 
of strains of Proteus X organisms 
Accordingly, six samples of the sera 
w'ere sent to the National Institute of 
Health, Washington, D C , and six 
samples to the Rocky Mountain Spot- 


“These serums ha\e been run against B 
protcus Xisr— No 504, which our experience 
has shown to be the most sensitive of our 
stock cultures of B proictis The result as 
shown on the enclosed sheet are suggestne 
that the cases are either typhus or mild 
spotted lever, and we w'ould suggest since 
these samples were taken about the 8th or 
9th day of fever, second samples be with- 
drawn sometime after the end of the second 
week They maj' show a much higher 
titer ” 

Titrations at the National Institute 
of Health were made against onty B 
proteus OXio — No 504. The proto- 
col of these titrations is as follow's 


Tabli- III 




Titration s 

AGAixsT Proteus 

ox,„. 

-No 

504 



CA'sr 

I)A\S 

N* H r 







AITTR 

NO 1/20 

1/40 

1/80 

1/160 

1/320 



OXSIT 






I 

H U 

95 

3248 4 

4 

2 

0 

0 

n 

R N 

9 

3247 4 

4 

2 

0 

0 

V. 

D h 

9 

3249 4 

4 

4 

4 

2 

VI 

W K 

8 

3251 4 

4 

0 

0 

0 

VII. 

L N 

8 

4 

4 

4 

4 

2 

vni 

F A 

8 

3250 4 

4 

4 

4 

0 


1/640 

0 

0 

0 

0 

0 

0 


ted Fc\er Laboratoiv, Hamilton, Mon- 
tana. In each instance it was asked 
that the ^cra be titrated against the fol- 
low ing strains of Protcus X OXK, 
IIXK OX,. OX,„, IIXj„ W CNHI 
X'o 533), 271, 560, and 568 
In re{)ly to our request, Dr R 1% 


To determine whether there was an 
increase in the titer during coinalcs- 
cence, the follow'ing specimens of 
blood dmw’n 18 to 20 5 days after on- 
set (or about 9 to 10 days after defer- 
vescence) wcic titrated against strain 
No 504 with the following resultb* 



CA‘'l 

MTI V 

O'riT 

1/20 

1/40 

1/RO 

1/160 

1/120 

11 

R. X 

20 T 

4 

4 

4 

2 

2 

\' 

D I 

3i» 

« 

n 

4 

0 

0 

0 

\ 11 

1. .% 

10 ? 

0 

0 

0 

ri 

0 

vin 

r A 

19 

4 

4 

4 

0 

0 

IX 

J. c * 

IP 5 

0 

0 

0 

0 

0 

XI 

c c* 


4 

* 

> 

0 

u 




P I I ^ 


hr. ilj.' X.uiou { 

’r -t'! >. r*/. vvr^t - <{ 1», 


'{’he protocol of t!‘* Utr.itiort i*' 
.It th.* f.y .Mouritrun F» 

f,*>h .r.Uorv i' a*' follov >; 
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Tabu rV 

Agglutination Tittrs tor Proteus X Strains— Live Antigens 

CASE AGE OF DAYS 

PATIENTAFTER OXa,^No 504 OX„ No 271 ox,. No 560 OX, .-No 1 

ONSET 1/20 1/40 1/80 1/160 1/20 1/40 1/20 1/40 1/20 1/40 1/80 


I H U 
URN 
V D L 
VI W K. 
VII L N 


14 

9 

13 

12 

13 


95 

9 

9 

8 

8 


4 

0 

4 

4 

2 


2 

0 

4 

4 

0 


0 

0 

4 

2 

0 


0 

0 

2 

0 

0 


2 

0 

4 


0 

0 

4 


0 

0 

2 


I H U 
V D L 
D L* 
VI W K 
VII L N 
VIII E A* 


Kingsbury Strains 

OXK HXK HW 

1/10 1/20 1/40 1/80 1/20 1/40 1/80 1/20 1/40 


4 

2 

4 

0 


4 

0 

2 

0 


2 

0 

0 

0 


4 

4 

2 

4 


2 

4 

0 

2 


0 

2 

0 

0 


0 


OX„i — No 2 
1/20 1/40 1/80 1/160 


2 

4 


0 

4 


0 

4 


0 0 


0 

2 


^National Institute of Health 


Eight to nine days after onset, none 
of the cases agglutinated the Xj 
strains However, blood drawn eleven 
da)'s later, from cases II, V, VII, 
VIII, and XI, showed a very low and 
incomplete titer for both HX, and 
OX, 

Comments of Dr R R Parker, 
Speaal Expert in charge of the Rocky 
Mountain Spotted Fever Laboratory, 
under date of August 26, 1932, were 
as follows 

“As a result of our experience with this 
agglutination test in Rocky Mountain spotted 
fever, I would be inclined to feel that these 
results mean little, either in a negative or 
positne way Identical results with those 
listed could be secured ivith perfectly good 
clinical cases of Rocky Mountain spotted 
fever We could also secure as high aggluti- 
nin titer as the highest shown in your 
series with the sera of occasional persons 
whom there is no reason to suspect have 
e\er had a typhus-like infection I offer 
these comments for whatei er j ou may think 
them worth 

‘The result of possible significance in 
connection with these tests is that the sera 


of Underwood, Kern, Logsdon, and Niebur 
all show some agglutination of the Kings- 
bury strains, either OXK, HXK, or both 
The agglutinin titer is, of course, very low, 
but in our experience it is very seldom that 
either a normal or a spotted fever serum 
causes agglutination of this strain even at 
1 10 As possibly you may know from the 
literature, there are certain of the typhus- 
like infections that agglutinate Kingsbury 
strains more consistently than any other 
Proteus X organism 

"Certainly one has to admit that the 
possibilities of transmission of typhus-like 
diseases by biting insects have only been 
touched ” 

Concerning an increase in titer of 
sera drawn from four cases (cases II, 
V, VII, VIII) on the eighteenth to 
nineteenth day after onset. Dr Parker, 
under date of Sept 22 1932, wrote 
as follows 

‘I am forwarding the results of the ag- 
glutination tests with the second group of 
siv sera It appears difficult to draw any 
definite conclusions from these results Pos- 
sibly the most suggestive data arc those for 
the Richard Niebur case, in which all three 
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prolcus strains used for the first test and 
found negatnc showed low agglutination for 
the sample of Sept 7 The two samples for 
Logsdon show no essential difference The 
second sample for Louis Niebur shows a 
slightly increased titer against two strains 
These are the same two strains that showed 
increased titer in the second sample from 
Richard Xiebur This ma\ be of some 
significance *’ ^ 

Animal Inoculvtions 

Se\en healthy guinea pigs weighing 
from 236 to 810 grams were inocu- 
lated, each with one blood specimen 
from one of the cases indicated m 
the accompainmg protocol The blood 
was injected mtrapentoneally after the 
abdomen bad been shaved and w’lped 
with merthiolate 1-1000 In several 
instances a minute amount of the 
blood specimen was miected into the 
tornea of one ewe 

Coiict riling what maj be regarded as a 
febrile reliction in guinea pigs it has been 
our experience that a normal avcraqc 
Umpirature* for pigs of the ages used in 
oiir 1 xperiments, and kept under optimum 
housing and nutrition.il conditions at a room 
lemperatiire of 80' F (2d 7' C ). ma> be 
dtiernuned a«. being approxiinatch 102 4° F 
< F C) with maximum avcraqc \aria- 
tions iMin 101 S r (38 6" C) before 
nuirimn' fitding, to 1026" F (V>2' C) 


after afternoon feeding, jounger pigs 
usually having a shghtlj higher tempera- 
ture than older pigs In indnidual cases 
the range of normal is from 1008® F 
(382® C) to 103 6“ F (398® C) Hence 
in testing out individual pigs a temperature 
up to 103 6® F should be considered w ithin 
the range of normal When, howeser, the 
temperatures of a number of guinea pigs 
submitted to a group experiment are taken 
at the same time and aseraged together tor 
the purpose of constructing a histogram of 
the average temperature, it seems proper to 
compare the ascertained average with the 
known normal a\eragc under the pre\ ailing 
housing and nutritional conditions It is on 
that basis, therefore, that the following 
graph (see chart II) has been prepared 
For the dailj temperature readings ot the 
mdnidual guinea pigs sec table IX 

Towards determimng whether the 
vims causati\e of these cases was that 
of typhus fe\er or spotted fe^cr, or 
possibl) a yet unidentified t}phus-likc 
t irus, it became necessary to determine 
W'hether the disease produced in the 
guinea pigs bj the unknown virus left 
them susceptible to or wdiolly or pai- 
tially immune to test Mruses of known 
character those of sjxitted fever and 
of typhus fe\cr Accordingly, blond 
\irus of known character w’as inocu- 
lated as indicated in table VII 'Hu- 
table IS a consolidation of observation 
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made independently by the author, and 
by Dr R R Parker at the Rocky 
Mountain Spotted Fever Laboratory 
Di Parker kindly furnished us with 
Rocky Mountain spotted fever blood 
virus to make our tests, but as there 
was the possibility of the spotted fever 
losing potency in transit, we shipped 
four of our guinea pigs to Dr Parker, 
who landl)' carried out cross-inocula- 
tion tests on them Similarly, five of 
our pigs infected with the unknown 
Mills, after we tested them against 
spotted fever virus, were shipped to 
Dr R E Dyer, Acting Director, Na- 
tional Institute of Health, Washing- 
ton, D C , where they were cross- 
inoculated with typhus The protocols 
of the cross-immunity tests are set 
forth in tables VII and VIII 
To determine whether persons con- 


valescent from the benign rickettsial 
fever still carried the live virus in their 
blood, SIX guinea pigs were inoculated, 
each with the fresh whole, non-citrated 
blood of one case drawn on the eigh- 
teenth to twentieth day after onset 
The respjts are set forth in table IX 

Comparative Pathoeogy 

Numerous typhus,-'^"’-- typhus-like, 
4,iB,23,28 spotted fevers, of 

diverse types have been described in 
recent years Lately these fevers have 
been arranged systematically accord- 
ing to their serologic reactions, their 
clinical manifestations, and the biologic 
positions of the vectors involved in 
their transmission On that account 
It IS now inadequate to give a clinical 
description of a typhus-like disease 
without accompanying the report with 



Chart I 

Temper \ruRF Clries of Xinf Cmi*. 
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Table VI 

Demoxstratioxs of Rickettsial Organisms 



CASF 

GUINEA 
PIG NO 

SEX 

SMEAR FROM 
TESTICLE 

PERITONEAL 

SCRAPING 

CORNEAL 

PUNCTURE 

SECTION OF 
BRAIN 

I 

H. 

U 

570 

F 

Not made 

Not made 

Grossly 

negative 

Not made 

II 

R 

N 

SIO 

M 

Not made 

Not made 

Grossly 

negative 

Not made 

H 

R 

N 

595 

yi 

Positi\e 

Positn e 

Not made 

Positn e 

V 

D 

L 

885 

F 

Not made 

Not made 

Grosslj 

negative 

Not made 

VI 

W 

K 

705 

F 

Not made 

Positn e 

Microscop 

positive 

Positn c 

VII. 

L 

N 

666 

M 

Positive 

Not made 

Not made 

Not made 

XI 

C 

C 

732 

M 

Positive 

Positive 

Not made 

Positn e 


Guinea pig numbers indicate weight in grams of respective animals when first taken for 
experimental purposes All guinea pigs lost from 24 per cent to 30 per cent (average 26 
per cent) of their weight as a result of the tjphus-like infection 
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Table VII 

Cross-immunity Tests against Rocky Mountmn Spotted Fevrr 



CASE 

GUINEA 

TEST 

AMT R.M 

ORIGINAL 

I 

H 

U 

PIG NO 

570 

MADE BY 

Parker 

S F VIRUS INOCULATION 

INOCULATED 

9 5 day blood 

II 

R 

N 

810 

Toomey 

1 5 cc 

kept 6 days 

9th day blood 

II 

R 

N 

236 

Toomey 

1 0 cc 

kept 6 days 

9th day blood 

V 

D 

L 

885 

Toomej' 

1 0 cc 

kept 8 days 

9th day blood 

V 

D 

L 

503 

Parker 


kept 6 days 
Convalescent’s 

VII 

L 

N 

240 

Toomej 

1 0 c c 

20th day, direct 
8th day blood 

VII 

L 

N 

666 

Toomej 

1 0 cc 

kept 8 days 
Convalescent’s 

VIII 

E 

A 

750 

Parker 


195 day, direct 
8th day blood 

IX 

J 

C 

381 

Parker 


kept 8 days 
Convalescent’s 

Controls 


564 

407 

770 

Toomey 

Toomey 

Toomey 

1 0 c c 

1 0 cc 

1 5 cc 

18 5 daj', direct 


RESULTS FOR TEMP 

CURVE SEE 

table X 

Susceptible to R M S F * 

Delayed, mild reaction 

to R M S F Item 14 

Almost immune 

to R M S F Item 15 

Immune to 

R M S F Item 16 

Susceptible to R M S F * 

Delayed, mild reaction 

to R M S F Item 17 

Excluded account 

lasting disease Item 18 

Susceptible to R M S F 

Susceptible to R M S F * 

Positive, mild See Item 19 
Positive, typical Item 20 

Positive, verj mild Item 21 


* I.etter report by Dr R R Parker, October 4, 1932 


Table VIII 

Cross Immuniti Tests against Tiphus Fever 



CASE 

GUINEA 

TEST 

ORIGINAL 

RESULTS 



PIG NO 

MADEB\ 

INOCULATION 


II 

R N 

810 

Dyer 

9th day blood 


II 

R N 

236 

Dyer 

9th day blood 

All survivors were sus- 

V 

D L 

885 

Dyer 

9th day blood 

ceptible to endemic tj - 

VII 

L N 

240 

Dyer 

9th day blood 

phus * 

VIII 

E A 

610 

Dj'er 

Convalescent’s 



* Letter report b> Dr G W McCoj Director, National Institute of Health, October 8„ 
1932, as follows ‘ The five guinea pigs received from you on September 22 have been tested 
for immunity to endemic typhus as jou requested Three of them gave the usual reaction of 
fe^er and redness and swelling of the scrotum and hence were considered non-immunc to 
endemic typhus, while two of them died during the course of the test, presumablj from sec- 
ondary infection, and it could not be determined whether thej were immune " 


Table IX 

tests for Virulence of Convalescents’ Wholi Blood 



CASE 

GUINEA 
PIG NO 

SEX 

D\1S 

AFTER 

ONSET 

AMT OF 
BLOOD 
INJECTED 

CC 

PER 

KILO 

RISULTS* 

SEF 

II 

R N 

595 

M 

205 

45 

7 5 

Verj Mrulcnt 

Table X, Item 8 

V 

D L 

503 

M 

20 

91 

200 

Virulent 
Probable but 

Table X, Item 9 
Table X, Item 10 

VII 

L N 

666 

kl 

19 5 

50 

75 

uncertain 

Table X, Item 11 

VIII 

E A 

610 

M 

19 

50 

82 

Verj mild 

IX 

XI 

T C. 

381 

M 

18 5 

47 

124 

V irulent 

Table X, Item 12 

C C 

732 


18 5 

55 

75 

V^irulcnt 

Table X, Item 13 


*For daih temperature readings of thc«c guinea pigs sec tabic X 
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Table X 

Templrature Readings of Guinea Pigs* 


Inoculations i\ith Unknown Virus in Blood Drawn 8th to 9th Da> o! Disease 


ITEM 

PIG 

DATE 

ALG 












NO 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

1 

570 

*8,8 

1,22 

10,22 

14,30 

22,48 

27,38 

28,25 

26,49 

33,42 

29,39 

21,27 

22,22 

2 

810 

8,9 

0,24 

9,18 

6,26 

31,60 

31,43 

32,22 

24,54 

23,40 

20,38 

22,32 

23,24 

3 

885 

8,8 

0,24 

8,25 

12,37 

19,44 

14,37 

23,21 

18,51 

30,42 

21,39 

20,20 

19,24 

4 

705 

8,8 

0,26 

0,21 

10,34 

21,50 

24,42 

26,23 

24,50 

26,36 

13,37 

21,23 

20,26 

A^ erage 

8,8 

0,24 

7,24 

10,32 

23,50 

24,40 

27,23 

23,51 

28,40 

21,38 

21,25 

21,24 

5 

236 



13,0 

0,11 

2.4 

10,16 

8,8 

12,24 

13,25 

6,23 

8,22 

8, 

6 

240 



14,26 

0,11 

5,4 

14,18 

10,0 

10,30 

14,30 

17,29 

14,28 

13, 

7 

750 



10,12 

0,12 

34,61 

34,52 

30,30 

10,56 

29,43 

34,48 

34,38 

32,37 




Tests for 

Virulcncj of 

Con\alcscent’s 

Whole Blood 





\l.'G 

26 

27 

28 

29 

30 

31 

1 

2 

3 




S 

395 

19 

26,40 

42,62 

48, 

Dead 








0 

503 

25 

20,23 

41,51 

40,36 

17,40 

24,41 

26,43 

21,41 

To Dr R 

R Parker 

10 

666 

19 

2634 

22,45 

38,38 

17,42 

23,44 

20,23 

10,10 

Rcouircd for R M 





V 







fc\ cr 

cross 

-moculat 


11 

610 

21 

12,18 

40,48 

32,36 

11,39 

21,40 

22,42 

20,39 





12 

381 

26 

22.26 

24,54 

22,42 

14,40 

20,41 

22,42 

21,40 

To Dr R 

R Parktr 

13 

732 

22 

26,22 

31,52 

36,40 

20,22 

19,17 

14,15 

10. 

Dead 





Imnuincs to Unknown Virus Cross Inoculated with RMSF Virus 



sn*T 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

14 

810 

27.29 

15,24 

20,40 

11,24 

20,21 

22,28 

21,25 

21,40 

37,28 

22, 

15 

236 

33.16 

24,24 

19,38 

38,32 

38,40 

34,33 

31, .10 

32,38 

32,38 

10. 

16 

8S5 

19,10 

16,20 

10,34 

20,22 

20,22 

20,22 

22,27 

27,10 

27,24 

24, 

1/ 

240 

32,22 

29,24 

18,33 

31,34 

31,31 

24,26 

31,33 

30,50 

38,38 

36. 

18 

666 

10,10 

11,13 

3,2 

0,11 

2.5 

2,5 

4.8 

5,11 

6,10 

•» 

^9 

19 


17,20 

16,20 

7,21 

18,44 

8,39 

10,40 

11,40 

22,18 

38,26 

28. 

20 

A07 

16,20 

14,26 

13,7 

26,21 

20,40 

20,37 

42,60 

61,62 

60,59 

40,16 

21 

770 

16. 14 

15,22 

13,39 

30,24 

12,30 

11,11 

19,36 

37,19 

38,26 

32,17 


'P.isr'. Ilf nnmliers represent inorninK temperature (on Ictt) and cvciunp Uinpcral«r«' 
(ofi rif'hti of ‘•amc d i> , arc in clironolojiical order from left to rmlit Xumlttr' J'*’- 
trntli dtcrct'. ilxi^c 100 '" , t\ iinplt, 35 = 103 5'F , 0= anv temperature 100'’!*, or imdtr 
v.--~lmH mocidatid 



tinenf 

H roloi 

pc and immunolotjic 

d.it 

a 





to 

V Int enti na v 

ill jirovc to he 

tie 

nltninte mc-aiix for 

chxKjf^in^ tht 

u * 

ot tht 

ts piujx 

-"fydted fiver 

r 


n n»>' !(' 

prt VI* 

id with a'-snr- 

\ 

f le, 

4 tho- 


tii.it 1 -taiili-'h 

tU 


•v \ )’ /I. 

' ’tro 

t.^inp’' of th' 

} t 

f- ' 

V di n 4 

O'-ailv 

f)' Tiirptld a'- 

i, 

!*'i' »( 


t tti ' 

X reiv «if th » »' 


T' f 

I ‘i" 

_ f 

*;» th' 

r 

■' * f 

» r->-r ^ 5 

f ^ ** 

t ^ * V 



propertu's of the blood with *'* 

the (lifTtrcnt stratn‘i of the I’rotri* 
Xi-.iM-5=T Whether the divir^i 
;{)utination thnr.n len'-tn > of tht-< **i 
caMi can he tlfpendahlv <orr«fnoo 
w itfi their inmmttoloipt al ditT* r» t'< ' * 
ivin not at pri'^cnl In* acuptf'd vot 
fuiahtv, aIthou;{h tt dm ipp' 

ilu jiower to aifi'fMtitnt^ ' Jth* r or ! >1 
of th»' X.. or th» Kinjj'h'irv 'tr -f’ ’ 
a duT# rcntt.itn critfr«“M ot tiio 
rient*'! \i * ’ 
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While the behavior of these viruses 
when inoculated into guinea pigs has 
been studied by several observers, 
1,6,6,7,8,11,20 appears that the febnle, 
peritoneal, scrotal, and perhaps cere- 
bral reactions are conditioned as much 
or more by the degree (state) of viru- 
lency of the virus employed, than by 
its individual character Thus scrotal 
lesions are common in the malignant 
form of Rocky Mountain spotted 
fe^er but 'may be absent in the mild 
forms of the disease They are not 
common in the epidemic typhus of 
Europe but are common in certain of 
the American and Mexican strains of 
typhus fever although occasion- 
ally absent in those infections, and 
occasionally observed in the epidemic 
typhus of Europe 

In comparison with the other dis- 
eases of the typhus-spotted fever 
group, the disease described in this re- 
port has a unique place We remark 
It having a rash somewhat similar to 
the spotted fever of the Rocky Moun- 
tains, at least with respect to its up- 
ward progression from the ankles 
Also, the disease appeared to give a 
partial, but apparently incomplete im- 
munity to spotted fever On the other 
hand it caused agglutination of the 
Kingsbury strains of Proteus HK and 
OK, something that Rocky Mountain 
spotted fever seldom does Also there 
was a longer incubation period in the 
guinea pig and not as great a degree 
of scrotal reaction as one might expect 
111 spotted fever, although in the east- 
ern-southeastern states’ strain of spot- 
ted fever, the scrotal reaction is not 
commonly observed Ticks, the so-far- 
as-known onlj' vectors of Rocky 
Mountain spotted fever could be ex- 


cluded as the vectors of this disease 
This fact raises the question whether 
the virus concerned was that of spot- 
ted fever somewhat altered by being 
adapted to a vector of a different bio- 
logic order 

In comparison with the diseases 
known to agglutinate the Kingsbury 
strains, the scrub typhus of Malasia, 
pseudotyphus of Sumatra, tsutsuga- 
mushi disease, and tick-bite fever of 
South Africa, we note them as usually 
having a primary sore, as invariably 
( having a rash, a more prolonged 
febrile course, and more pronounced 
nervous symptoms In fact our be- 
nign sporadic disease is clinically less 
similar to the Kingsbury group of dis- 
eases than to endemic typhus, espe- 
aally a mild endemic typhus sine ex- 
anthem As to one other fever in 
which the Weil-Felix test has been 
found positive, the Port Elizabeth 
fever, we note the latter’s prevailing- 
ly low, irregular fevei, the ner\ous 
symptoms and the rash, a syndrome 
quite distinct from that found in our 
disease 

When compared with the tick-borne 
ficvre hontonncuse (exanthematic fe- 
ver) and the tick typhus of India, 
diseases somewhat resembling Rocky 
Mountain spotted fever, we find no 
resemblance to them greater than our 
disease has to spiotted fe\er of the 
Rocky Mountains On the other hand, 
of the tick-borne group wc. find the 
greatest similarit)’’ betn een our present 
disease and the (non-exan thematic) 
American mountain tick-fe\cr de- 
scribed bj us as a distinct entity about 
a year ago So close is this re- 
semblance that it nould at times be 
impossible to distinguish bcti\ een these 
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diseases by clinical means alone, the 
main differences at most being that the 
American mountain tick-fever has a 
shorter incubation period, is usually 
accompanied by more aches and pams 
of muscles and bones and runs a 
slightly longer course with tivo or 
three remissions instead of one, but 
tliese clinical differences could be due 
to our present disease being caused 
by a less \irulent strain of the same 
\irus 

As to our present disease being a 
mild Uphus sine c\ anthem, \\c can say 
that the low Proteus A'^, titer, the 
mononuclear rather than a lymphoci tic 
leucocj'tosis, the absence of scrotal 
lesions in guinea pigs, and the less ac- 
centuated disturbance of the nervous, 
circulatory and bronchial s} stems are 
against such a supposition 

Summary and Conclusions 

An intensely febrile t)phus-like dis- 
ease of short duration was obscr\cd 
to cause a sharply localired group of 
ca‘:e-> in the west-central part of Illi- 
nois durinq early August, 1932 Of 
the t.lc\cn known casts, ten were with- 
out CNantheni One case developed on 
the fourth dav a knticular, ascending, 
ivi.i - hemorrhagic cr\ thcmatomacular 
r.ish i-oniewhat resembling the ravh of 
nuld Rockv Mountain spotted fever 
f.ctp; tli.it it disappeared suddtnlv 
with th« IvMs of the tev<r 

'ill' <h''(.'‘r v.i*- tharncicri/ed hv ,in 
III ’vlASion j * no'l of .>h/f'u twelve dav>-, 
b’. -U'Lb I thrupt ri'f rjf tuu- 

{ ' -aMirr lU'ud’t, whli h' .dat h« , thil- 
i"' , » ,jjfl h\ - high 

' 1 f' 'r ffi; i,.- ai,-T5p» 


quently followed by a secondary rise 
of temperature lasting one day Con- 
stipation and an intense non-produc- 
tive conjunctivitis (not accompanied 
by lacrymation) were characteristic 
symptoms Coryza, pharyngeal en- 
gorgement and chest symptoms w’erc 
wdiolly absent, except for an occasional 
slight dry cough tow^ards the end of 
the disease Neuralgic and rheumatoid 
pains w'ere almost wdiolly absent, and 
the sensorium remained clear Hyper- 
hidrosis and a regional lympliadcno- 
pathy w'ere occasionally observ'cd, but 
were not constant features of the dis- 
ease There was no mortality. ‘ 

The disease caused a slight Iciico- 
cytosis due to a relative and absolute 
increase in the lymphocytes and large 
mononuclears, particularly the lattci 
Considerable secondary anemia devel- 
oped, but convalescence was rapid 
Although the disease was undoulit- 
cdly insect borne, a primary sore at 
site of inoculation could not he made 
out in any case Small cr} thematous 
papules, the sites of insect bites, were 
commonl) observed to become anemic 
(white macules) following the termi- 
nation of the fev'or 'J'hc vector v\a< 
not identified but theie was evidtticr' 
suggesting that the viiiis was tran"'* 
nutted by a hvmtnopteron of the gtut*' 
Hahetus (family Ilalictidae*). 

Agglutniation tests ag.uri‘>t strac' 
of Proteus A' organi^'ins sliowc'l 
afliiiitv for the non-uidoloi't‘tii« 
Kingsburv strains ni afldtti»>ri to 
niodcr.it^. aOmitv for th» X,-, ‘■tr.'is 
The X; straiie »v<f< n>it sjtjtnU •it**''' 
a'pdutiti'ittd 'J iierr wti'- an i.kom f' 
atid mo t ‘.(TV inrrf'‘s* i ‘ ” 


♦ i 


« « r 


1 1 *1' • 
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Guinea pigs were found moderately 
susceptible to the virus The disease 
111 guinea pigs was without a notice- 
able scrotal lesion and was principally 
neurotropic, thus resembling epidemic 
typhus more than certain strains of 
endemic typhus or Rocky Mountain 
spotted fever Inoculation of conva- 
lescent guinea pigs with the virus of 
Rocky Mountain spotted fever showed 
that the guinea pigs were susceptible 
to the spotted fever virus but appeared 
to have a partial or group immunity 
to spotted fever 

Preliminary studies, not developed 
in this report, indicate tliat the disease 
occurs not uncommonly in a very mild 
form, and that it is the cause of some 
of the cases hitherto loosely called 
“summer flu" or influenza 

Clinically and immunologically it is 
necessary to recognize this disease as 
a separate entity Serologically it is re- 
lated to the diseases having an affinity 


for the non-indologenic (Kingsbury) 
strains of the Proteus X organisms 
An approximate clinical similarity to 
the American mountain tick-fe\er is 
noted 
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An Obstinate Case of Intestinal Myiasis 

By W B Herms, M A , Berkeley, Cabfoima, and Q O Gilbert, M D , 
F A C P , Oakland, Cahfonna 


B y the term myiasis is usually 
meant the invasion of organs or 
tissues of animals including man 
by the lan^ae of flies belonging to the 
order Diptera Although there are a 
number of species of flies, notably the 
Oestridae (bots, warbles, etc ), m 
which this invasion is an obligatory 
form of parasitism there are many 
more species in which this is an acci- 
dental relationship, i e , the normal ex- 
istence IS free-living and invasion of 
the internal organs of higher animals 
IS through ingestion of infested food 
or drink, or ingress through wounds 
or the natural openings (nasal and 
anal). 

Among the more obviously free-liv- 
ing Diptera which have been definitely 
incriminated in intestinal myiasis is 
the cheese fly, Pwplula caseit which 
deposits its eggs in old cheeses, ham, 
bacon, and similar fatty products It 
is easy to understand hoiv larvae of 
this species might be ingested but it is 
not so easy to understand how the 
larvae could continue to live for any 
length of time in the intestine Yet 

From the Medical Entomologj' Laboratorj 
of the Division of Entomologj and Parasi- 
tologj% Uni\ersitj of California 
Presented at the Sixteenth Annual Clin- 
ical Session of the American College of 
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1932 


Thebault^ (1901) according to Riley 
and Johannsen® (1932) recovered liv- 
ing larvae of this species of fly from 
bloody excrement voided by a child 
It has been shown experimentally that 
a dog fed on cheese containing these 
larvae suffered marked intestinal in- 
jury, the papillae of the small intestine 
having been destroyed m spots and the 
walls almost perforated, presumably 
the result of larval attack 
However, among the Diptera more 
commonly reported as causing intes- 
tinal myiasis are the lesser housefly, 
Fanma camculans L , and the latrine 
fly, Fanma scalarts, F, neither of 
which breeds in materials which might 
normally be ingested m or with food, 

1 e , their larral food is principallj 
fecal material Both species invade 
the house and, of course, might deposit 
eggs under stress of circumstances m 
decomposing vegetable matter or meat 
Riley and Johannsen {loc at ) de- 
scribe the symptoms caused by the in- 
vasion of these flies as vagueh resem- 
bling helminthiasis, or more specifical- 
ly, "as causing vertigo, severe head- 
ache, nausea and vomiting, se\erc ab- 
dominal pains, and in some instances, 
bloody diarrhea” Lniiig larvae ha\c 
been recoiered in stools 
Our concern in the case \\c arc 
about to describe is with a grouji of 
flies iiliich lia\e a much wider range 
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of larval feeding habits, namely, the 
Muscoidea, including such genera as 
Lucilia, Phormta, and CaUiphora, com- 
monly known as the green bottle and 
blue bottle or blo\\ flies, all of which 
deposit eggs on a \\ide range of ma- 
terials including human food, particu- 
larly cold meat Flies belonging to the 
family Sarcophagidae are especially 
partial to meat and are larviparous, i e , 
deposit living larvae The larvae of 
this entire group of flies develop very 
rapidh under normal conditions reach- 
ing full growth usually in four or five 
dajs after which they leave the food 
in search of drier and protected con- 
ditions for pupation The pupal stage 
IS al‘?o quite brief. The entire life his- 
tor\ from egg to winged insect re- 
quires but from 15 to 18 days under 
fa\orablc conditions All stages may 
be coii'iiderably prolonged under stress 


Case RcroRT (Q 0 G ) 

1 he patient, Z W , a female, age 38 jears, 
was fir^t seen on April 26 , 1930 Her chief 
coniplaints v ere attacks of nausea, \omiting 
airl diarrhea, ncr\otisnc5s and joint aches 
She Ind li\cd in Tc>.as for a number of 
>car« Tor jtars she had had recurring 
attacl s of diarrhea uhich would last for a 
short time In 1928, there was a more sc- 
\trt atsad' She was able to work from 
Jaii'nr\, 1029. to October, 1929, when she 
fji'it bfcau^e of musen, aomiting and bowel 
di irrs- She vas in lied about a month, 
f''- vent to 'ou'l.crn California where 
a ( I d’arai' sjs of tubertnios's of th*. 
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iting and diarrhea She w’as operated on 
again for some adhesions and two small 
tumors of the uterus But the major sickness 
has been definitely worse the past tw’o 5 cars 
Recently finger joints have become sore, also 
knees and ankles, and she has had rather 
frequent colds 

The examination show'cd a slender wo- 
man, with the appearance of moderate ane- 
mia General physical examination was neg- 
ative except for abdominal tenderness Gas- 
tro-intestinal x-ray examination was nega- 
tive except for hypermotility and ciidcncc 
of colitis Urine w’as negative Examination 
of the blood show'cd hemoglobin, 68 per cent , 
red blood cells, 3,776,000, white blood cells, 
5,000, pob morphonuclear leucocjtcs, 75 per 
cent, small bniphocjtcs, 17 per cent, large 
Ijmphocjdes, 6 per cent, cosinophilcs, 2 per 
cent Repeated stool examinations showed 
giardia and yeast cells, mucus, pus, a fc"' 
cjsts of Endamocha dyscnicnae, CouMil' 
mama temns, gram ncgatiic bacteria pre- 
dominating Repeated examination of stools 
show'cd no evidence of tubercle bacilli The 
rectum showed congestion of the miicosi 
with rather marked internal hemorrhoKb 
whicli bled casih Five months later rjsts 
of Endamocha dyscntcnac were still found 
The patient had a prolonged trtalmcnl of 
emetine intravcnousb, qumowl, and auto 
genous \accmc from stool cultures ri.ere 
was general inipro\cment m the patHUf'* 
condition during the sumnKr and fall Ih*'' 
c\cr, there were recurring attacks ot n rv 
ousness, \onuting and diarrhea and .ap 5 >-ir- 
entlj rather frequent ticmorrliarcs from tb’* 
bowel The patient was coasiilcraldv 
prcsscfl at times .and trcatimnt w.as dif**'*'' 
because of lack of cooperation c'crtp* 
she bad Ind .a Ind sptll Ilcinir.i "i d 
difTiiult) of obtaining stool ‘pirmi’iis, 1 {' 
cialK durin.' the acute .ittacis, I'ld m 
of the lac* that v-c bad felt ibU tb'-f*' *’ 
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observation she was given santonin by mouth 
and colonic irrigations containing thymol 
Many larvae were recovered after this, all 
of which were dead Following the attacks 
of diarrhea the patient had a number of se- 
vere hemorrhages Tetrachlorethylene cap- 
sules were given by mouth but they caused 
gastric distress In the hospital a duodenal 
tube was passed and tetrachlorethylene was 
injected beyond the stomach For a few 
weeks there was apparent improvement, but 
the same attacks recurred, with the passage 
of larvae by vomiting and bowel discharge 
In addition to the severe hemorrhages from 
the bowel, the patient vomited blood There 
\vere bleeding hemorrhoids It was neces- 
sary to give two blood transfusions in Sep- 
tember, 1931, and again after another hem- 
orrhage in November, 1931 

Once durmg the summer after tetrachlor- 
ethylene was given through a duodenal tube, 
1,000 cc of a solution containing Epsom 
salts was administered at a temperature of 
110"F This gave no permanent result At 
Christmas time, 1931, the patient found it 
necessary to go to the southern part of the 
state where her condition has remained un- 
changed 

The Larvae 

Specimens of fly larvae as stated 
above were brought to the Medical 
Entomology Laboratory of the Uni- 
versity of California on March 31, 
1931 Two full grown larvae placed 
in a receptacle with dry sand, pupated, 
one durmg the following night, and 
the other April 1 The first ivinged fly 
emerged April 10, and the second, 
April 11 These were both blue bottle 
flies, Calltphora sp 

The second lot of larvae was re- 
ceived May 12 These were contained 
in very liquid feces and were less than 
half grown Fifteen of these lanae 
were carefully transferred to a small 
piece of fresh fish in a jar uith dry 
sand and the cover of the jar sealed 
with ^asellne The larvae grew rapid- 
Ij’^ and pupated ^laj 22 Seien adult 


flies emerged on June 4 and 5 these 
were green bottle flies, Luciha sp 
Three days later seven other flies 
emerged which belonged to still an- 
other genus, namely Sat cophaga, a 
species of larviparous grey flesh fly 
The carefully sealed jar fully excluded 
any possibility of contamination on the 
part of flies from the outside, and the 
facts of the life history of these two 
speaes pointed positively to their ori- 
gin as already explained 

On July 28, 1931, another lot of 
larvae was brought to our laboratories 
These were m a speamen of stool, also 
very liquid Three fully grown larvae 
were transferred to a jar with dry 
sand as before and on July 30 one 
pupated, the others died, and on Au- 
gust 11 an adult fly emerged which 
proved to be another blue bottle, Calh- 
phora sp, like those of the first lot 
received, except that this specimen was 
decidedly undersized 

Discussion 

The food habits of the three genera 
of flies involved in this case of intes- 
tinal myiasis -would seem to indicate 
that the original infection was due to 
the ingestion of cold meat, possibly 
pork m some form The genus Sat- 
chophaga is a strongly carnivorous 
gproup of flies which supports tins 
theory, although the tw'O other genera, 
Luctha and Calltphora, are more om- 
nivorous The recurrence of Molcnt 
symptoms with egestion of lan'ae in 
vomit and stools would ordinarih 
point to repeated infections like the 
onginal infection, but the fact remains 
that the patient Ined in a waj that 
would seem to preclude repeated in- 
festations 
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The other alternative explanation of 
the long period of maggot infestation 
and the periodic recurrence of violent 
symptoms is that of pedogenesis, i c , 
the production of other lar\ae on the 
part of fully grown larvae already m 
the digests e tract Normal reproduc- 
tion following the usual sequence of 
e\ents. pupation, emergence of adult 
flies, fertilization, and egg la}ing (or 
Mviparous larval production) all with- 
in the intestine of a human being, is 
extrcmeh difficult to believe Certain- 
ly there were broods of \er}' young 
larvae at intervals, at wdiich time also 
full grown larvae were present No 
examination was made of these mature 
larvae for evidences of pedogenesis 
At lea'^t one instance of pedogenetic 
reproduction has been reported for Ca\- 
liphora, that bv Parker^ (1922), who 
state*', “The increases led me to 
believe that Caltiphom aythioccphala 
ouaMonallv imiltiplics in an unusual 
wav, and that this wa} is not polvcm- 
brvori) but pedogenesis” 

In rctrosjjcct the patient must have 
h.id tlie condition of niviasis for a 
number of vears because of the sim- 
ilaritv of the nianv attacks 'J'he e'on- 
dttion coin|>licaied the jjroto/oaii infcs- 
ntioti There are at lea**! three out- 
^tandlng favt*- fl) 'j’he condition w,is 
d( :non-lrabl\ pre-<nt lor at least a 
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3 'ear the patient lived m a clean mod- 
ern home where the food was handled 
m a sanitary manner, and during the 
manj' times we weie in the home no 
flies were seen In view of these facts 
it seems impossible to explain the sit- 
uation except on a basis of constant 
reproduction of the larvae within the 
gastro-mtestinal tract, reaching a stage 
of maturity at intervals when the at- 
tacks would occur* 

Unfortunatel}' the several species of 
flies mvolv'ed in this case hav c a rather 
wide distribution, otherwise if one or 
more of these species were locahzcti 
particularlj' m relation to Texas where 
the patient lived prior to coming to 
California, evidence vv'ould be at hand 
confirming our belief that this was a 
case of intestinal myiasis of long 
standing, — a very remarkable instaiue 
Our effort is now being directid 
toward a study of pedogenesis m the 
flesh flies If we can produce artificMl 
conditions siimilatmg the dige><tivt 
tract and can induce pedogenesis then, 
at least, a forward step has been nndi' 
m the solution of our proldem. but 
there vv’ould still lemain to be Ind • 
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reason for the incomplete response to 
treatment, made difficult because of 
severe complications 

Withal, the possibility of repeated 


ingestion of larva- or egg-mfested 
food, though hard to believe under the 
arcumstances, is still not completely 
ruled out 
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Familial Congenital Clubbing of Fingers and Toes 

Report of a Case 

By Oscar B Ragins, M D , and E B Frcilich, M D , Chicago, Illmois 


C ONGENITAL familial club- 
bing of fingers and toes is ap- 
parently a rare condition A 
re\icu' of literature revealed no report 
of such conditions We therefore 
thought the present example worth- 
while reporting 

Mr. B , 34 years old, presented him- 
self for examination with minor com- 
plaints of gastro-intestinal origin Dur- 

Ktcencd for publication April 20, 1932 
From the Out P.iticnt Department, Mount 
*'iini Ho>.j)ital, ChicaRo 


ing the course of examination, the pe- 
culiar clubbing of his fingers and toes 
W’as noted There %vere no abnormal 
findings in lus heart or lungs Except 
for a slight tic of the palpebral muscles 
of his left eye, the physical examina- 
tion was essentially negative 

The patient related that his sister, 
father, and paternal uncle have identi- 
cal clubbing of their fingers and toes 
He had no information as to the pres- 
ence of this condition in any of his 
gi andparents 



< i 




^ I , I f ‘ 



Congenital Clubbing of Fingers and Toes 


947 


X-ray study of various parts of his 
skeleton and cranium revealed that the 
distal phalanges of the upper and low- 
er extremities show slight enlarge- 
ment, but proportionate to the other 
bony structures The middle phalanx 
of the toes is short and broad There 
IS thickening of the cortex and the 
penosteum of the radius, thickening 
and proliferation of the periosteum 
and cortex in several regions of the 


tibiae and fibulae, and small exostoses 
in several regfions of these bones 
It was noted by comparmg the pho- 
tographic picture and the x-ray of the 
hand that the clubbing of the fingers 
IS much out of proportion to the de- 
viation from the normal structure of 
the distal phalanges Therefore the 
clubbing in this case affects mainly the 
soft tissues 



Complete Situs Transversus With Auricular 
Fibrillation and Flutter 

Report of a Case 

B} HAROI.D A Robinson, D , Detroit, Michigan 


T his case is reported because of 
its interesting electro-cardio- 
graphic findings A thorough 
search of the literature reveals no 
])rcvious similar case reported There 
are man} cases reported in the litera- 
ture of complete situs trans\ersus with 
electrocardiographic depictions of dex- 
trocardia Some of them are associated 
^\lth pathologic conditions of the heart, 
for the most part, congenital anoma- 
lies Other case reports are of situs 
trnns\crsus associated with diseases 
other than those of the heart 

\ discussion of complete situs trails- 
Mrsus and auricular lihnllatioii and 
finiter will not be taken up here, hav- 
ing been thorougliK distu^sed in other 
rtjwiri*' m the hter.aure 
In the absence of other coiigmilal 
tiionulus, tlu re is no reasfju to expect 
m indivjrlu'l With eoniplete >itus traiis- 
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fibrillation and flutter, we would not 
expect that individual to differ from 
a normally developed individual with 
auricular fibrillation and fluttei \iul 
such IS the case 

How'ever, we would expect the elec- 
trocardiographic depictions to difftr. 
In dextrocardia the electrocardiograph- 
ic findings arc inversion of P, 
and T waves m lead one. When as- 
sociated with auricular fibrillation and 
flutter we would cxjicct an iineri'inii 
m lead one of the fibrillation and fiut- 
tcr, and such is the case Jhit an cv- 
amination of the clectroc.irdiograin 
without the historv of dcxtrnoardti 

If 

would lead us to ni.ike another diag- 
nosis as will be shown later. 
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e^e^J 28 days, of 3 to S days duration Men- 
ses have been irregular since the onset of 
the present illness 

Family history Her father and mother 
are dead, of causes unknown to the patient 
She knows nothing of constitutional diseases 
m the family 

!Marital history Her husband is living and 
i\ell They have been married 14 years One 
child died at the age of 4 months The cause 
of death is unknown to the patient There 
i\ere no other pregnancies 

Occupation Housework 

Present illness The patient states that pre- 
vious to January 1, 1931, she felt perfecth 
well At that time she suffered a bad cold 
and had an abscessed tooth extracted Since 
then she has noticed progressively increasing 
d>spnea, palpitation, and edema of the lower 
extremities , also associated weakness and 
dizziness when ambulatory For two weeks 
before the time when she was first seen, she 
noticed a “flopping around” of the heart at 
times, and experienced occasional sharp pain 
01 er the normal cardiac area, to the left of 
the sternum radiating to the region of the 
left scapula 


Physical examination, April 26, 1931 The 
patient was seen lying m bed, obese, flushed, 
dyspneic m bed, not appearing acutely ill 
with mitral-type facies, not cyanotic and 
of cheerful disposition Her eyes reacted 
to light and m accommodation There was a 
slight injection of the pharynx, the tonsils 
were present but did not appear diseased 

Lungs Resonance was impaired and breath 
sounds absent m the lower right chest an- 
teriorlj Normal resonance and breath 
sounds were found m the cardiac area. Pos- 
teriorlj' the lung fields were clear throughout 
There were no rales 

Heart The left border of dulness was lo- 
cated one fiiigerbreadth to the left of the 
sternal margin The right border of dulness 
was m the right axillary line The apex im- 
pulse was felt m the right fifth intercostal 
space, almost out to the axillary line The 
heart sounds were very distant m the usual 
cardiac area but were heard very distinctly, 
also, m their corresponding positions on tlie 
right side The rhythm had a definite irregular 
irregulantj' No definite murmurs were 
heard A^ was greater than P„ There was 
no increase m the retromanubrial dulness 
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Fig 1 Electrocardiogram, April 26, 1931 
Dextrocardia Mjocardial diunage Extra sj 
I Slurring and notching of QRS complex 


Rate 110 Auricular fibrillation and flutter. 
Stoles Imcrsion P, QRS and T wnics in lead 
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The blood pressure ^\as 120/60 in both arms 
Abdomen There \\as a lower right par- 
amedian scar, but no masses, tenderness, or 
rigidity The li\ cr dulness w as on the left side 
The spleen and kidneys were not palpable 
Extremities* Pitting edema was present in 
both ankles and feet 

Laboratory data Blood hemoglobin, 
86%, red blood cells, 4,550,000, white blood 
cells, 7,600, 81% polymorphonuclears , 17% 
lymphocytes, 2% monocytes Urine yellowr 
color; acid reaction, specific graMty, 1,015, 
negatnc for sugar, negatue for acetone 
Progress notes April 29, 1931 Patient 
has had 26 cc of tincture of digitalis since 
entering the hospital She has headaches and 
feels nauseated Coupled beats are present 
May 1, 1931 Ringing cars and headache 
from quinidinc (Sec table for medication ) 
^fay 4, 1931 Heart slow and hbnilating, 
but V cII compensated The patient w ished to 
go home, and was discharged with tincture 
digitalis, twenty minims three times daily 
No vemptnms of (ncrdigitaliration were pres- 
ri.t 


X-ray reports (Dr Reynolds)* April 
28, 1931 Definite dextrocardia with slight 
enlargement of the cardiac shadow, heart 
occupying a transierse position The lung 
fields are clear 

April 30, 1931 Fluoroscopic study of the 
chest show s a definite dextrocardia, the apex 
of the heart being almost in contact w’lth the 
thoracic w'all, indicating definite enlargement 
of the cardiac shadow* A small quantity of 
opaque meal was administered, w’hich shows 
the stomach on the right side and the liver on 
the left This is conclusive evidence of a situs 
transversus 

The patient was seen at intervals 
after discharge from the hospital, but 
not as often as advised because of 
poor cooperation As soon as she felt 
comfortable she neglected trcatnient 
She was advised rest in bed, light diet, 
and tincture of digitalis, fifteen min- 
ims three times a day On September 
21, 1931 she stated that she had taken 
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Digitalis and Quinidin® 


DATE 

MEDICATION 

AMOUNT 

April 27, 1931 

Tr Digitalis 

drams 2 


Tr Digitalis 

drams 1 


Tr Digitalis 

drams 1 

April 28, 1931 

Tr Digitalis 

drams ^ 


Tr Digitalis 

drams Yz 


Tr Digitalis 

drams Yt 


Tr Digitalis 

drams 


Tr Digitalis 

drams 

May 1, 1931 

Qumidine 

grs 6 


Quinidine 

grs 6 


Quinidine 

grs 6 

May 2, 1931 

Quinidine 

grs 6 


Quinidine 

grs 6 

May 3, 1931 

Tr Digitalis 

mm 20 


Tr Digitalis 

mm 20 


Tr Digitalis 
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TIMB PULSE RATB NOTES 


10 am 

60 


2pm 

68 


6pm 

60 


Sam 

56 


12 noon 

60 


4pm 

58 


8pm 

58 


Sam 

88 

Nausea and headache 

9am 

48 


12 noon 

50 


4pm 

46 

Ringing ears 

9am 

52 

Ringing ears, headache 

1pm 

48 


6pm 

52 


Sam 

46 


12 noon 

42 


4pm 

42 



no medication for two weeks, and com- 
plained of return of symptoms as be- 
fore She was advised to remain m 
bed and continue digitalis She was 
seen at intervals thereafter While she 
was well compensated and went about 
with comfort, the auncular fibrillation 
and flutter were still present In No- 
vember, 1931, she decided to return to 
Roumania against advice Soon after 
arrival there she was placed in a hos- 
pital and expired January 20, 1932 
The electrocardiographic depiction is 
a combination of auncular fibrillation 
and flutter, seveie myocardial change 
and dextrocardia The evidence for 
complete situs transversus comes from 
physical examination and is venfied by 
x-ray findings which are conclusive 
The electrocardiographic curves could 
be readily explained by mitral stenosis 


with nght ventricular preponderance 
and auricular fibrillation or impure 
flutter For this reason the findings 
are very interesting, for no other in- 
stance of this particular combination is 
known to the author 

Summary 

• 1 This case is reported because of 
the very interesting combination of 
dextrocardia with auncular fibnllation 
and flutter 

2 With this combination a diagno- 
sis based upon electrocardiographic 
evidence alone would be mitral steno- 
sis with right ventricular preponder- 
ance and auricular fibrillation or im- 
pure flutter 

3 There is no case report in the lit- 
erature of this particular combination 



A Medical Poet of the Middle Border, 
William Savage Pitts, M.D. 

By Louis H Roddis, Lieutenant Commander, Medical Cotps, 

United States N^avv 


T here arc numerous English 
and American poets whose 
works are voluminous and who 
like Shakespeare, Milton, Byron and 
Longfellow arc as notable for the 
fiuantit) ah for the quality of their 
\crsc On the other hand there are 
not a few who owe their fame to al- 
most a single song Such arc Gray 
with the "Elegy Written in a Country 
Churclnard”, Cooke whose "Florence 
^*anc'’ has been translated into more 
modern languages than there are 
\crscs in the poem, Lad\ Scott’s "An- 
nu* Laurie”, I'ohtcr’s "Swance River", 
and Pajne’s ‘‘Home, Sweet Home". 
In these latter the weilding of words 
and imisic has gi\en the \crses a dou- 
hlt tliiini and to this fact at least 
s*>ni' ot thf ir populariu t.s <luc 
Hr I'itts was one ot the-c poit 
\‘>:npMstrs v.ho'e fame rests upon a 
nn*h |ve m nnm d with an air not 
s *'j»i iiijgottrii Ills song, "The 
' 'utr* h 511 ih< Wildwood”, Ins im- 
»'< lv< d a htiU V, tritlurrd trani" 

, tsr\ lo*,, '.illj;*. Ins 

I - . .M - T ’ j, - 


I n ■** i * f 


made it the iival of the Little Chiircli 
Around The Corner in respect to the 
number of w'cddings held there, and 
leads nearly a hundred thousand peo- 
ple to visit the locality aiiniialb 
Something about the country doctor 
w'ho wrote the poem and the arcum- 
stance under wdnch it was produced 
may be of interest 
William Savage Pitts was horn at 
Lums Corners, Oilcans Count}. Neu 
York, August 18, IS.IO His parents 
came to Wisconsin wdicn he w.is a Imv 
Ills medical training was obtained at 
Rush Medical College in Chiengo 
where he received his degree in nicdi- 
cinc in 1868 \fter 1862 he had made 
his home in I'rederieksburg, Iowa, and 
he returned there to hegin the prncti«t 
of medicine In a shnrt time hi-j hui’^y 
was a familiar ‘■ighl on the roids of 
Chiclnsaw County around I*rtd<ritd 
burg, N'ashiia, Xtw Hampton. i 
Tir.idford Om oi hr ^»ld luu'gir 
«.tdl m n^-e on a f.irm ruar brid'^ri r- 
burg He was ,\ gr< it lovir ot Irr 
and alw.i) h td *• viral tui' 

One. lit h*'. fav,*rii'’-. w.i a h.} m'’'' 
with V hit** nMr'f mg tnnrd '15'.!*“ 
ffe drt>*,e Irr for 
'I r«.‘* ‘h dash dg a^ 1 d.tJ , ‘ 

' r.ar o.rp; jiV ''d ^ 

” *‘1 fx" F. r *>' '* b >.}'■*'!. 





William Savage Pitts, M D. 


953 


mare is just like one of the family” 
She was then twenty-one years old 
Dr Pitts was a typical country doc- 
tor of the old school, the friend and 
counselor of the community as well as 
a physician, known to the whole coun- 
tryside, their help in times of accident 
and sidcness, birth and death The 
country doctor m farming communi- 
ties of the middle west in those early 
days saw many hardships Called at 
all hours and in all weathers, to make 
long dnves over the worst of roads, 
to meet all sorts of medical, surgical 
and obstetric emergenaes with poor 
facilities and untrained assistants, 
without professional consultation and 
encouragement, the old country doc- 
tors had to be men with phj'sical, 
mental, and moral stamina, to meet 
tlieir tasks and accomplish them with 
credit That they usually were such 
men and that they did perform well 
the difficult duties of their calling is 
well known to millions who were their 
patients With our refined methods of 
diagnosis, our laboratories and x-rays, 
we are apt to disparage their diagnos- 
tic methods, but necessity sharpened 
their powers of observation to such an 
extent that in the field of physical diag- 
nosis, particularly in inspection and 
palpation, they were probably vastly 
superior to our present generation of 
medical men Some of then homely 
therapeutics are also not to be despised 
Bread and milk, and flaxseed poultices 
were not bad dressings for the pre- 
incisional stage of cellulitis and the 
rubbing of the cliest with camphorated 
oil and sw'athing in flannel ga\e com- 
fort and encouragement, at least m 
acute pulmonary conditions ^^'^e often 
OA erlook the fact in our more scientific 


methods that comfort and encourage- 
ment are valuable healing agents Lib- 
eral inunctions of goose grease made 
babies of the last century fat and 
health}’- even though nothing -was 
known of fat soluble vitamins As a 
matter of fact goose grease inunctions 
and cod liver oil, both commonly used 
by the country doctors of the older 
generation, were going completely out 
of style until the discovery of -vitamins 
brought them into use again A hot 
footbath with a little mustard or a 
little bran in the water, a hot lemon- 
ade with a little whiskey in it, five 
grains of quinine or Dover’s powder, 
and a nice warm bed are still as good 
treatment for a severe cold at its onset 
as any that we ourselves with all our 
laboratory training have to offer 
If the country doctor had many 
hardships there were many compensa- 
tions as well The position of helper 
in times of distress and suffering, and 
of holder of that vast body of confi- 
dential information that even the reli- 
gious confessional does not recene 
gave him a unique place He -\ias one 
of the leading men in the community, 
probably the most respected and looked 
up to person m it He always had the 
best that the place afforded His com- 
pensation m money might not be mii- 
mficent but it was ample, and w’here 
money was not available and he was 
paid 111 kind, the choicest garden truck, 
potatoes, w’ood, butter, clicese, bacon, 
ham, quarters of beef, Iiahes of hogs, 
poultry, head cheese, countri sausage, 
buckw’heat honej, and other similar 
commodities went to his door Ills 
home w’as usually the best in town 
This was true of Dr Pitts His large 
white house is still standing m Fred- 
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crick‘=:burg. The rooms are spacious 
and during the forty years that he 
lived there were full of old fashioned 
furniture In the gable at the front 
\\as the word “Home' in large gilt 
letters The hou<c stood in a big plot 
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111 the last two \erses of the song. 
jMany of the older residents of Fred- 
ericksburg remembered her well She 
was a leri* fine looking w’oman> of 
medium height, and with dark browni 

hair and handsome dark brown o\cs 

¥ 

She died in 1886 Some }ears later 
he married again, this time to a widow, 
Mrs Martha Grannis, w ho also prede- 
ceased him. 

In apixjarancc Dr Pitts wa'< tall, 
well built, strongly made and actnc 
His C}es w'crc blue, rather deeply <el 
and shaded bj \cr} heavy eyebrows 
lie wore a full beaul He was gicath 
interested in music, often taiiglit a 
singing school, was the leader of the 
local band at Fredericksburg, and the 
leader of tlic choir of the Baptist 
Cliurch there for thirly-fuc je.irs He 
had a fine tenor voice and frequenth 
sang solos m church, nicliuhng In*' 
OW’D famous composition. Jn after 
>cars, when the song was known 
aioiind the world, Dr Pitts often t"ld 
how he c.ime to write it and tlu iinn* 
ncr in which it came to he id( milled 
with the real “Kittle Brown t hitrih 
in the Vale” 'I his i*, tin. ,'ieiount n* 
his own words. 
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to build a church I will not take time to tell 
of the trials, the disappointments and the suc- 
cesses that followed , suffice it to say, by the 
earl> winter of 1864, the building was 
ready for dedication 

“While I was holding the singing school, 
near its close in the spring, the class went 
one evening to the church It was not then 
seated, but rude seats were improvised My 
manuscript of the song I had brought with 
me from Wisconsin had never been sung be- 
fore by am one but myself I sang it there 
Soon afterwards I took the manuscript to 
Chicago, where it was published by H M 
Higgens It won a speedy recognition lo- 
cally and with years Avon its Avay into the 
hearts of the people of the w'orld Soon 
after its publication the church at Bradford 
which had been painted brown, (for want 
of money to buy better paint, some say) be- 
came knoA\n as The Little Brown Church in 
the Vale My hope is that it will stand for 
a thousand years and call the Old Man and 
his descendants to worship 

"Under die circumstances, Avhat more nat- 
ural tiian that the little church at Bradford, 
Iowa, painted brown, and the song. The Lit- 



Fig 2 The Little Broivn Oiurcli near 
Nashua, Iowa 


tie Brown Church in the Vale should be 
wedded and known as one and the same 
Some people may try to rob the little church 
of its fame, but as long as it stands it aviU be 
known as The Little Browm Church in the 
Vale ” 

This IS the song as Dr Pitts Avrote 
it and as he first sang it in the newly- 
erected “Church in the Wildwood” 

There’s a Church in the valley by the wild- 
Avood, 

No lovelier place in the dale, 

No spot IS so dear to my childhool. 

As the Little Brown Church in the A'ale 

O, come, come, come, come. 

Come to the Church m the Wildwood, 
Come to the Church in tlie dale. 

No spot IS so dear to my childhood. 

As the Little Brown Church m the vale 

How sAveet on a bright Sabbath morning, 

To list to the clear ringing bell. 

Its tones so SAveetly are calling, 

O, come to the Church in the A'ale 

There, close by the Church in the vallej. 

Lies one that I loved so Avell, 

She sleeps, sweetly sleeps, ’neath the aa iHoavs, 
Disturb not her rest in the A’ale 

There close by the side of that loAcd one, 
’Neath the tree Avherc the AAild floAA’crs 
bloom. 

When the farcAvell hymn shall be chanted, 

I shall rest by her side in the tomb 

It IS thus seen tliat the Aviiting of 
the song preceded the building of the 
church As Dr Pitts states, the poem 
AA^as Avntten in 1857 The church AAas 
not begun until 1859, and not com- 
pleted until 1864 Bradford, the site 
of the church is noAV deserted, but m 
the early I850’s it AA’as a place of some 
note, Avas an early Indian trading 
point, the first county seat of Chicka- 
saAV County, and on the stage line AAcst 
toAA’ard Des Moines and Council 
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Bluffs There was an Acaderu} which 
made it a local educational center, a 
brewery, a tannery, and a cabinet or- 
gan factory The long main street 
was lined with stores, ‘saloons and 
ofiices The town was located in the 
\alley of the Cedar Ri\er. justly cele- 
brated as one of the most beautiful 
parts of Iowa In 1859 a young Con- 
gregational minister, the Reverend J 
K Xutting, began the project of build- 
ing a church on the spot near the edge 
of town which had attracted the at- 
tention of Dr Pitts as a “'•ctting of 
rare beaut}” and which was still co\- 
cred with oak*: and evergreens A 
“bcc” was organized to quairy rock 
for the foundation The breaking out 
of the Cnil War prevented for a time 
the toinpktion of the church Finalh 
another “hoc” cut native timber fur- 
nivhed free In a member, 'I'hc dimen- 
sion lumber and sheeting were taken 
from filtj foot red oaks growing near 
i(k site A local sawmill sawed the 
log- Without charge and a volunteer 
forie of (,ir|K liters crecteil the build- 
ing Th«'fc wa- no monev for the lin- 
I'leng Uuubi »• ,and the jvistor wrote to 
,t frtfiid in tiic ca-t wito was a p.t«tor 
(it a wialthur chur«,h Tin- was tin* 
John Todd of Pittsfuld. 
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ham Lincoln hanging on the north 
wall reminds us of the fact tliat the 
event occurred during the administra- 
tion of the Civil War President The 
church bell, “the clear ringing bell" of 
the poem, was cast in the famous 
jMencely bell foundry, at Troy, New 
York It was hauled by team from 
Dubuque, hung m a frame on the 
wagon so that it rang almost contin- 
uously on its wa} to Bradford. It 
was the first church bell in Chickasaw 
County, Its coming was an event of 
no small importance to the scttlcr-J and 
they were very proud of this great 
acquisition to the cornmiinit} 

After its publication the song be- 
came known m wider and w'ider cir- 
cles Its inclusion m a Moodv and 
Sankc} h}mn book spicad its f<injc 
mound the world. In England, Scot- 
land and Walc,s, and in the Britidi 
Colonics, m far away Aiisirnhn and 
New Zealand, South Afncii and tin 
“Jslts of the Sea", it licgan to be '«uiig 
and loved 'Pranslation into almost all 
modern languagc.s followed. It i** ‘''tnl 
to be c'-jxrciallv popular in CH'nn.mv 
and Scandinavia Then people beg.'in 
to vi^iit the original of the* lltovvn 
Church '1 lines had changcl sun e tb' 
church w.is built ami tin tov» n «>{ 
IJiadford h.id jwaitirallv K'l^fd t*> 
III W07, vlnti tin lllinoi- t 
tr.d K.iilro'ul w is bmh down tb' ‘•a" 
h\ ui the (’.fl.ir Riv«r. tt m* -'1 
nt<ifM*‘>*d : M‘J (I tbr<»!i fb 
j?w \b) t oj djf 
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stands, is deserted and falling to 
pieces 

But if the toivn declined, the church 
did not, and as its fame grew, more 
and more people began to visit it and 
to come there to be married Finally 
in 1900 a Society for the Preservation 
of the Little Brown Church was or- 
ganized A pastor was assigned from 
the Congregational Church of Nashua 
and for a number of years has held 
both charges Now the church in the 
abandoned town has become the more 
important of the two, with thousands 
of visitors and a reputation as a mat- 
rimonial Mecca Today each new bride 
married in the Churcli in the Wild- 
wood has the privilege of ringing the 
famous old bell and that it is heard 
pretty frequently is shown by the fact 
that in 1929 six hundred and forty- 
three couples were marned there Three 
hundred and twenty-one couples were 
married there during the first six months 
of 1930 On January 16, 1926, thirteen 
couples pronounced their marnage vows 
before the altar In front of the pulpit 
is a little square of green carpet This 
has many times been worn out and 
replaced The old Bible on the altar, 
however, is still unchanged An in- 
scription on the flyleaf shows that it 
was presented to the church by Mrs 
Mary Vinton in 1864 

The present pastor, the Reverend 
William Kent, has learned the mar- 
riage ceremony by heart through fre- 
quent repetition and well deserves the 
title of “The marrying Parson of the 
Middle West” Every state in the 
Union and many foreign countries are 
represented by the long chain of brides 
and grooms Iowa, Minnesota, Wis- 
consin, the Dakotas, Nebraska, Kan- 


sas, and Montana furnish the greater 
number Naturally enough Iowa leads 
the list and the largest number are 
always from the state “where the tall 
com grows” Brides of the Middle 
West seem to take special pleasure in 
plaang “Little Brown Churcli in the 
Vale” on their wedding announce- 
ments 

A regster book is kept for visitors 
More than, thirty thousand have regis- 
tered in a year and it is estimated that 
nearly as many visit the church with- 
out registering It is believed that as 
many as one hundred thousand people 
make a pilgrimage to the spot an- 
nually 

The old bracket lamps in the church 
and the pews are as when first in- 
stalled On the reed organ a hymn 
book IS always open at the “Little 
Brown Church in the Vale”, and the 
singng of this song is a feature of 
every senuce On the wall is a framed 
copy of the verses The bell still calls 
the congregation to worship, and lov- 
ers to the holy bonds of matrimony 
On Sundays during the summer 
months the little church is too small to 
hold the crow'ds that gather under the 
oaks and pines that embower it and 
make it still “the Church in the Wild- 
wood” 

In 1916 there ivas held a special re- 
union at the church at which Dr 
Pitts, then aged 87, and the Re\crend 
J K Nutting, aged 84, were present 
so that the writer of the song and the 
builder of the cliiirch were brought 
together again after a lapse of nearly 
sixty 3 ears A picture of them was 
taken standing side b\ side in the door- 
wa}’’ of the church Each deluered a 
short address and Dr Pitts sang the 
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song he had ^\ntten fifty-nine years 
before 

Dr. died in a hospital in Xew 
York Cit}, September 25, 1918 
In his later years he had made his 
home \\ith a son, William Stanlej* 
Pitt*; in Xcw York His death which 
was diic largcl} to the infirmities of 
age followed a brief acute illness He 
IS Inincd in the beautiful Ro'^e Hill 
C<.mctcr\ m Fredericksburg, Iowa, 
where a small stone marks his gr.uc 
'Phe follow ing IS a list of his poems 
Xo.K except the Clniich in the Wild- 
woofl h.id other than local fame and 
a numticr were nc\cr published and 
exist onh 111 manuscript 
“kittle* Fnd” 

“ riic Church in the Wildwood” or 
“Tlu kittle Blown Chinch m the 
\'al. 

“Sahinth Btlls“ 

“\<lhe W ildwood” 

“ i'lie < )ld ?\Iusician and his flaip” 
Some othns nut now known 
tint c lunot Inn ask what there is 
alwi'u till', '.impii poem to enahlt a 
<on.li; to inirnortahrc and 

la ft **,or!<l i.tniou'^ a little church in 
*>» ij;, ilcvi rjt »! tt>wn 'I'o answer 
til t <\V -tlo'i fa;. In'- but to {t*.te.i to it 
son - uv *• p’''’-ti.g \oin o: lo read u 
o.M trv o a li to u ' that u -'■C'- 
it in.r'‘ '>1 md' -•< .'■ilnhlt <hartn 
>' f h m tf t^rt.’in tern- hti';< r ir 
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more pretentious ixictr) by greater 
poets is forgotten. The simple 
charming imagery of the “Vallet in 
the Wildw'ood’’ and the appeal to the 
feelings common to all human nature 
such as the longing for immortalii\ 
and the desire c\ eii in death to remain 
united with those Io^ed in life aie 
other reasons for its universal .apjK'al 
Though his fame rests on a single song 
we may w'cll add William Sa\age Pitts 
to the long and distinguished roll ot 
medical poets. 


BttirrooaiAPiircu Xnn 

The Reverend Win Kent, the prc'-ont I'l-c 
tor oi the First C0n5regat1011.1l Church at 
Xashua, furnished mncli iniorni.ition in rt 
g.ard to the hie of Dr Pills and a niin.!> r 
of inniphkts al>out the church .ind the r-xin 
A good fc.iUirc .irliclc on the nihjcct '!'* 
pcartd in tlic Miuveapohs Tnhuui of Ovto 
Lr k ] 92 () kiontenam II R Hiihlnnl, 
Fujjplj Corp«, United St.atcs X.uv, ivh" 
’;ptnt his boviiood in Frcdertchsljiiri' I'd 
I nev Dr Pitti ind his fannl>, ciipplud imi'’ 
fads Mrs Ida Stihs <if St Paul, vlio.av 1 
girl h\td III Chickasaw Couniv r«.n.>.int» ffd 
Dr Pitts 'IS thiir f.nnih phvsician Uh'ii t 
^nnng vrninn ‘he sang ni ikt ciloir oi d*'' 
I.utlc Ftrown Chunli .ind cht Ins r-m*rik‘*** 5 
rifornniion oj micrtst Dr I'ltl * di'i.'h*'-' 
Mrs \h<x M Tnltlr ..f Riv. rhm! . k iH* 
nil, ha*, r? td the .irt'th in I’li!''*.’ 'i'/ ' ^ 
I. a'k a ni'i,it)(.r i»i cm* m. nl an t orf'-';* ' ■' 
T\\.i *ilh' r oi Dr Pilt'^ * itiil'irtr^ ,<-<■ h* ! * 
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PROGRAM OP THE SEVENTEENTH ANNUAL CLINICAL SESSION 
OP THE AMERICAN COLLEGE OP PHYSICIANS 


Although the program of the Annual 
Clinical Session, which is to be held 
in Montreal, February 6 to 10, has 
been sent through the mails to all Fel- 
lows and Associates of the College, it 
IS printed in the present issue for the 
added convenience of members and 
non-members alike Those expecting 
to attend will find it very much to their 
advantage to study this program in ad- 
vance Attention is invited to the sig- 
nificant groupings of the subjects in 
the General Sessions, and particularly 
to the emphasis which is placed upon 
the intrinsic constitution as a factor in 


determining disease Those registering 
should plot their course in adi^ance in 
respect to the Special Clinics and Dem- 
onstrations, some twenty-five of which 
are simultaneously available each 
morning The necessity for early reg- 
istration of choice and the wisdom of 
requiring clinic tickets will be appar- 
ent to all It is to be hoped that many 
will avail themselves of the opportun- 
ity to visit the Library of the Medical 
School of McGill University, the Os- 
ier Library, and the Medical Museums 
at the McGill Medical Building and 
the Pathological Institute 


MAURICE CHARLES PINCOPPSr EDITOR OP THE 
ANNALS OP INTERNAL MEDICINE 


It IS with mingled feelings of regret 
and pleasure that the present editor 
of the Annals records the fact that 
his offiaal duties end with the present 
number There is regiet like that at 
parting with a very close friend, or, 
as a better figure, with a member of 
one’s own body, for it is impossible 
to edit, single handed, such a journal 
as the Annals without its becoming 
in a very real sense identified with 
one’s self There is regret at the loss 
of that stimulus, based on the ever- 
recurring necessity of surveying a long 
list of original papers and of penodi- 
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cals and books each month And espe- 
aally is there regret that the sequence 
of old and new contacts made each 
year with hundreds of authors and in- 
vestigators, scattered over the conti- 
nent IS to be broken Of tlie coop- 
eiation, forbearance, courtesy, and 
fnendship of his authors, the editor 
IS fully appreciative With all of this, 
however, there is a sense of satisfac- 
tion in being able to announce that 
by the unanimous choice of the Re- 
gents of the American College of 
Physicians, Maunce C Pincoffs, Pro- 
fessor of Medicine and Head of the 
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Department of Medicine. Unuersit)* 
of Mar} land, Baltimore, Marjland, is 
assumins;^ the editorship of the An- 
N'Ais For three months there has 
been a gradual shifting of the editorial 
duties from the old office to the new 
so that there will be no interruption 
in the sequence of issues 

Doctor Pincoffs nas horn in Chi- 
cago in 1886, and recened his clenien- 
tar\’ education in private schools in 
that city and in Antwerp At the Uni- 
^erslty of Chicago he earned the 
degree of Bachelor of Science and 
there he completed the first two }cars 
of the medical course, during which 
he was awarded the Brainard pri7C 
in Anatom). He assisted in Anatom) 
for one year and took special courses 
in Patholog) under Piofessor Gideon 
\VelI« The medical degree he obtained 
from Johns Hopkins Medical School 
til 1912. Dr. PincofTs was unusually 
fortun.itc in respect to the men with 
whom he was closely associated in his 
carl) )ear-. in Medicine .As interne, 
r<Mtltnt, .ns'-ociatc, and \oluiitar) as- 
respcctucl) , he worked with 
D )rtor> jnnv"> T. Ikrrtck, Tluunas 
P Lewdlvs lA Barker, and 

join J AIkI From 1917 lo FU9 h< 
in nuhtar\ with the lirui^lt 

F.'n^iJiTif):? ir) For. t , tht Atmrir.'ui 
(“ro .'rid tri* \m'''tc>n Fxp^di- 


tionary Force, receiving the Distin- 
guished Service Cross and tlie Croiv 
de Guerre with palm and two stars 
He served at Johns Plopkins Medical 
School as Instructor in Medicine from 
1919 to 1922. assuming the full pro- 
fessorship in ^Icdicine in the Univer- 
sity of Mainland in 1922 He is also 
Physician-in-Chicf of the Unncrsit) 
Hospital and of iSIerc) Hospit.al 
Elected as a Fellow' in 1923, Dr Pin- 
coffs has served the American College 
of Physicians as Go\ criior Regent and 
First Vice President In addition to 
numerous articles in medical journals 
and transactions, he is the author of 
the section on Diseases of the Peri- 
toncum in the O.Kford System of Med- 
icine. on Visceroptosis in Tice’s Sys- 
tem, and on Diseases Due to Chenia.d 
Agents 111 Musscr’s Intel nal Mcdicim* 
Thus Doctor Pincoffs, through 
tiaining and experience in clinical tmd- 
iciiic and medical education, is pe«.n- 
liarl) fitted for the position foi winch 
he has been chosen The Annai'^ 
IxTiRV\r. Mloicim' and the AiiKri* 
can College of Physicians arc to h‘ 
congratul.itcd upon his •.thaion and 
.ncoplance, which fort cast lontimic'l 
success and adfled prestige for tir 
ofiicial journal M.ay wr bts}K:^k F'C 
him the s.inw Irw.il support vhnh 1-' 
l.trti gnin his prtdr-ct s-nr’ 
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tennis, fewer formed elements and less al- 
bumin are found tlian after long: distance 
cross-countrj' running and hockey Even 
after short periods of time in the lordotic 
posture, the excretion of blood cells is noted 
In all of these tests white blood cells were 
found more frequently than red blood cells, 
and the latter more often than casts Any 
condition which tends to concentrate the 
urine and increase its acidity may be re- 
sponsible for an increase of formed elements 
The medical practitioner should be on hts 
guard not to attribute the presence of these 
formed elements, in the urine of normal per- 
sons, to pathological conditions 

The Hematopoietic Response m Pcnttcious 
Anemia PoUowtiig the Intramuscular In- 
jection of Gastric Ititcc By Roger S 
Morris, MD , Leon Schiff, MD, 
George Burger, MD, and James E 
Sherman, MD (Am Jr Med Sc, 1932, 
clxxxiv, 778-782 ) 

The results of previous researches have 
seemed to indicate that the normal stomach 
secretes a substance (probably the same as 
that which Castle has shown to be present) 
which, while AMthout effect on the reticu- 
locytes when administered orally, might 
cause a response if it could be administered 
parenterally This assumption has been 
tested by the intramuscular injection of neu- 
tralized sterile gastric juice and also of a 
concentrate of normal human g^astric juice 
obtained by evaporation m vacuo The re- 
sults prove the presence in normal gastric 
juice of a powerful bone marrow stimulant, 
producing not only a marked and very rapid 
reticulocj'te increase after intramuscular in- 
jection but also a rapid maturation of the 
red cells For this anti-anemic substance, 
which IS probably a hormone, the name addi- 
stn IS proposed This acti\e principle, lack 
of which in tlie gastric juice would seem to 
be the cause of pernicious anemia, is found 
in the supernatant fluid, but not in the pre- 
cipitate, which forms in the process of con- 
centrating gastric juice It is thermolabilc, 
dialyzable, and exhaustible Acetone ex- 
tracted gastric juice of sivine has been found 
to give less marked local and general re- 
actions than the preparations first used 


Diathermy m the Treatment of General 
Paralysis and in Wasscrmaim-Fast Syphi- 
lis By Jay Frank Schamberg, MD, 
and Thomas Butterworth, MD (Am 
Jr Syph , 1932, xvi, S19-S34 ) 

Under malarial therapy for paresis, about 
one-third of the patients go into a good re- 
mission, one-third into a partial remission, 
and one-third show no improvement The 
average mortality with malarial therapy is 
about eight per cent The authors have 
treated 26 cases of refractory syphilis by 
means of fever produced by diathermy Of 
nine paretics who completed the treatment, 
six, or 66 per cent, improved , three returned 
to their former occupation The single case 
of taboparesis treated showed marked im- 
provement as did also the one case of 
cerebrospinal syphilis Of the three cases 
of tabes dorsalis, one was relieved of his 
pains entirely and improved physically, a 
second patient improved physicallj, his pains 
decreased, but there was no improvement in 
his ataxia, the third became progressivelj 
worse The two cases of interstitial kera- 
titis showed considerable improvement, but 
in both, diathermj was augmented b> mer- 
curial inunctions and bismuth intramuscular- 
ly Seven patients witli Wasserman-fast 
syphilis shoived no change in tlieir serologic 
findings after treatment, although only one 
to seven months had elapsed since their dis- 
charge from the hospital 

Ltvci runction in Hyperthyroidism B\ S 
S Lichtman, M D (Arch Int Med , 
1932 1, 720-729) 

Clinical CMdence of disturbance of the Ii\cr 
in hj perthyroidism is afforded bj occasional 
cases of icterus in association with tlijro- 
toxicosis for which no other cause can be 
discovered Hepatic changes, even a full\ 
de\ eloped interlobular cirrhosis, haie been 
discoiered in some cases of Inperthvroidism 
Thjroid substance, or tlnroxin, causes the 
gljcogcn to disappear from the li\er The 
author iniestigated the li\er function in a 
series of twenti consecutne cases of hjTicr- 
thjroidism making use, among other meth- 
ods, of an onginal cinchophen oxidation test 
A disturbance in the oxidation of cinchophen 
was demonstrated in 16 of the 20 casc«, the 



962 


Abstracts 


results indteatmg moderate rather than se- 
vere impairment of the capaaty of the hser 
to oKiOize this substance. Xo apparent 
rclatio.i'ihtp hct\i.ccn the degree of functional 
impairment of the h\cr and the basal meta- 
bolic rate, the knoi\n duration of the dis- 
ease, or the percentage of weight lost was 
loimd In indnidual cases. howc\er. there 
appeared to be a tendenej for the function of 
the h\cr cells to impro\c as the basal 
me'taboHc rate returned to normal The 
rrdacto^e tolerance test ga\c no indication 
of a disturbance of hepatic function There 
was little evidence of appreciable disturbance 
of the c^Ncrctorj functions of the liver as 
dettrmincd bv studies on the icterus index, 
bdirubininra, urobilinuria and urobilinogcn- 
uria 

Lptfi of Dttfary CrJciutn aiul Photf'l.ont^ 
7oxtr!\ of Leod *« the Rat. Rationale 
of Phosfhrte Therapy Bj Dwin H 
SnniiM, (Proc Soc E'cp Biol and 
Mvd . 1012, v^v, 248-254 ) 

Th' r.iti'tnnlc of the use of calcium coin- 
poirr’i K' the treatment of lead poisoning 
i!',)!'*!'! tifo.i int. lollowing facts I'lrst, 
tb’ -hiSil't’ of bid phosphate va< found 
' » !>' ar.ip. ’(VIS to tint of caleuim phosphate, 
s' V ,t' htheved that k.ul might be' 
d j-i vd 111 I > 1/ V in the ■'imp manner tint 
I’.i" '5 tv arc ?<Cor.'l u v.ns bclitvul tint 
tl - f’l; ' t'.ou ot 1 nd in the bones cuibl be 
' 'c V >1 b jurt' '•rjiu* the proce-v of calci- 
' -• .1 t’t-ui .1 t’n 1 Irnipi-tration of valct- 


and phosphorus m the dietary make it scc'n 
obvious that the addition of calcium to Icid 
diets which contain an inadequate amount of 
phosphorus does not lead to improved de- 
position of either calcium or lead phosphate 
in the bones, but, on tlie contrarv inhibits 
such a process If the aim of thcrapv in 
lead poisoning is to deposit lead, or to ex- 
crete it in an insoluble, and hence mnocuou«, 
form, an abundance of phospbonis or ot 
foods containing phosphorus should be sup- 
plied The correctness of this assumption 
was tested experimentally m rats Eight 
groups of animals were fed 1 5 gm per cent 
of 2PbCO, Pb(OH)„ with and without th- 
addition of cither CaCO,, Xa llPO,, or 
MgCO^ Mg(OH)„ Four of the group- 
received the respective diets with, and four 
without, the addition of viostcrol In ti.'- 
group not receiving vitamin D, weight a"!* 
longcvitv were most .ndvcrsclj affected m the 
sub-group receiving lead and nnrnc-'inni 
compounds, with decreasing effects, m ordtf. 
m those receiving calcium and lead 
pound, lead eoinpoiind alone, and Icul aal 
phosphate In fact, those receiving K'*' 
IIPO^ with lead gamed weight sitidih aol 
appeared normal. With the t\e«'ptiit' ot 
those m the Xa^lIPO^ group, vvhieh livrl 
and rlitl well, all of the animals 
vatamin D died sooner than th cotc t ' *’ 
mg controls no* receiving the vitamin h 
mav be that vitamin I) divertttl rdcimi’ r' 
phate into the boafs .md allov rd Id'l » 
coMbined v ith p'lo jihaU, to rinut »t' fo * 
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Infernal Medtcme, Its Theory and Practice 
Edited by John H Musser, B S , M D , 
F A C P 1316 pages, illustrated Lea & 
Febiger, Washington Square, Philadelphia, 
1932 Price, $1000, net 
The appearance of a new single-volume 
text book of medicine is always an event 
of importance m the field of medical publi- 
cation The text book of medicine is the cor- 
ner stone in the building of a medical stu- 
dent’s clinical library It is probably more 
frequently referred to by the general prac- 
titioner than any other book The consul- 
tant will read it to see what progress he 
may have overlooked in subjects that are not 
included in his special interests There is 
no medical book which, if successful, will 
be more widely read than such a text book 
and none which may exert a greater influ- 
ence in Its generation on the level of med- 
ical practice 

The text books of recent years tend to 
be national in character ratlier than per- 
sonal Osier’s text book was Osier and the 
experience of Osier’s clinic Cecil’s text 
book IS a summary of American medicine as 
Prie’s IS of British medicine In this new 
volume Musser has brought together what 
might be called the medicine of American 
Medical Schools The authors, including 
the editor, are all active teachers of medi- 
cine of professorial rank in the leading med- 
ical schools of the country The restriction 
of the number of contributors to twenty- 
seven has allowed each one to cover com- 
pletely a relatively large and relatively 
autonomous section of internal medicine The 
renew er feels that these sections have tlicrc- 
bj' gained something of a personal quality 
and a certain sense of perspective not other- 
wise attainable This is, of course, par- 
ticularlv true of such sections as those on 
mental diseases and on gastro-intestmal 
diseases in both of which a perspective and 
an individual point of view are espcciallv 
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desirable Most of the authors have intro- 
duced their subject by a general discussion 
in which they have summarized the common 
features of the group of diseases to be 
described — their etiological factors, their 
pathologic physiology and, in some instances, 
their relative social importance These in- 
troductions add greatly to the value of the 
volume Many are models of concise clear 
statement of essential known facts In fu- 
ture editions similar introductions (might 
well be added to those chapters in which 
they are lacking 

The book is divided into four parts Part 
1 deals with the infectious diseases The 
diseases of bacillary, coccal, virus, rickett- 
sial, spirochetal, protozoal, metazoal and 
unknown etiology are dealt with in separ- 
ate chapters This is a logical arrangement 
It also seems wise to have made an excep- 
tion to this order in grouping in one chap- 
ter the contagious diseases of childhood 
It IS less easily understood why the sub- 
ject of tuberculosis should be omitted from 
this part of the book and dealt with only 
under the heading of pulmonarj' tubercu- 
losis There are few criticisms to be made 
of these excellent cliapters on the infectious 
diseases The treatment of the important 
subject of lobar pneumonia seems too sum- 
mary In discussing the pneumococcus tjpcs 
only the first three and group IV are men- 
tioned No statement is made of possible 
harmful effects from digitalis The use of 
concentrated sera is dismissed with the •state- 
ment that Cole has said that whole horse 
scrum is superior 

Part II covers the svstemic disevscs 
The chapter on diseases of the heart and 
pericardium is clear, well proportioned, and 
conservative The etiological tv pcs of heart 
disease arc well presented, .and the various 
valve lesioas and arrhvthmias arc scpantclv 
discussed An equal level of excellence is 
maintained in most of the other chapters 
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The presentation of the diseases of the en- 
docrine glands IS cspeciallj concise and in- 
formatne. In the other^Mse admirable 
chapter on the respirator} diseases the brief 
and inadequate account of cmp}cnia seems 
regrettable Certain of the blood diseases 
also recci\c scant consideration A sur- 
prising clinical picture of agranuloc} tosis is 
presented, certain!} not that most commonly 
seen. 

Part III IS devoted to diseases of nutri- 
tion, allcrgv, metabolism, ph}Sic.'il and chem- 
ical .igcnts These chapters arc clear sum- 
maries of the more important aspects of 
the disease processes concerned It is per- 
haps unavoidable that most of the space is 
given to description of the chemical, ph}s- 
ical, metabolic and immunological back- 
grounds, and that the clinical descriptions 
arc correspond inglv brief 
Part IV IS on diseases of the nervous s}s- 
icm These arc dealt with in two chapters 
The first on mental disorders covers this 
field somewhat more thoroughl} than is 
iMnl in test Iwks of medicine The ps}- 
cho‘cs arc divided into those associated with 
organic dt'.easc, tho-c of toxic origin, and 
the ftiiKtioinl psvrhfjses The limited space 
dc\n*ed to the chapter on the organic di- 
01 the nervous swtcin has rcsnltctl m 
n vrrv hriii discU'Sion oi manv of them 
*1 h" parC' given to amtom} and methotls 
o; cxinnintion could be utilircd to better 
idv mt.i *c in 'imphfving the clinical dcs- 
It i< rv'tomirv to include a hri- f 
i*j . • «•/<! ,1 iftioniv and mciliod> of cx- 
r ' ' s*i' 1 m a ch tptrr on ncnrol jgjc.il 
^1 ' tun 1 1 mhtv It IS no mo-r ajijtro- 
t'f !*■ 1 II t vii ’,ld to iiiSft ,1 gti f.il 
'll Si* dittn’j o” of chn- 
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Accidents, Kciiroscs and Compensation Rv 
James H HLnDi:,Fsox, ^ID, Associate 
m Neurolog}, Columbia Universit}, and 
Attending Neurologist. Neurological Insti- 
tute, New York, with a Forword b} J 
Rams \y Huxt, M D , Sc D , Professor 
of Neurolog}, Columbia Universit}. ix 
-f 256 pages Williams and Wilkins Lo 
Baltimore, 1932 $400. 

The passing of each }car is acconipanivtl 
b} a startling increase in the legal and nictl- 
ical perplexities revolving about cssentialh 
ps}cbogcnic disorders resulting from or 
associated with ph} steal injuries With the 
steady growth of various and conflicting 
t}pes of industrial compensation laws, these 
problems have established themselves among 
the most difficult ones with which the tned 
ical profession must contend Thev rep’^c- 
sent a houndar} zone in which honcstv mid 
knaver} arc most intimatcl} mingled and 
keen indeed must be the phvsician’s .iinh 
SIS if he IS to insure justice for patient aid 
emplo}cr. The author .ipproaches hi" pm'* 
1cm fortified h.v a broad background ot «'• 
pcnencc replete with lUustrativt. nntcml 
From his contact with that riditst oi 
sources of traumatic neuroses, the Work 
War, he is able to contribute siihstamiaih 
to the undtrstanduig and rntiornlirali'in n* 
man} forms of ntiirosis 'I he h^^'k t 1 
lows the usual form of specid distasr p'f 
scntation; ctiologv, sMiiploiintolog* ! 
dmgnoMs, p ithologv , tin rajieiisis and P'* 
phvlaxis arc discnssul in a svsti^nntic ii m 
n»*r 1 he treatrntnt of tin- stihjci t ’ 
some rc"pcrts cnevrlf)p*‘dit , the v fi 
th<on(.s art| ronc'jitnin. fonrtfi.i'u* 
inifK 't.ini point ln'ing p>‘(*'-ntrd m t 
dcnsc'l manmr vnth CM.oph tr rcVrri 
xhr hte<-aturi fh” th'* feirtl' 'hi* 

n'.'^Ie 1 '^ amidi‘'v-d *o tint th'* ’'d ’ ' 

j '■.let al l-jf'f If' tins {■*?{’ 

'tft ih* t ‘ t'.il rr tht* ii <■! 1 ’ * ' 
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development may be the more clearly and 
completely apprehended 
Throughout the work, the legal aspects 
of this medical problem are emphasized and 
especial stress is given the relationship be- 
tween the duration and character of com- 
pensation and the severity of the disease 
The direct relationship between the dura- 
tion of the neurosis and the time span and 
expectancy of compensation forms a medico- 
legal association which would well justify 
the presentation of this volume to every 
judge, lawyer or commission dealing exten- 
sively with workmen’s compensation and in- 
dustrial insurance Forty pages are devoted 
to bibliography, w’hich with the index, con- 
stitutes nearly one-sixth of the book This 
high proportion is almost necessitated by the 
nature of the material presented, for with- 
out these divisions, in their complete form, 
much of its usefulness as a reference work 
would be lost 

J C B 

Tieatment of Syphths By Jay F Scham- 
BERG, AB, MD, Professor of Derma- 
tology and Syphilology in the Graduate 
School of Medicine of the University of 
Pennsylvania , former President of the 
American Dermatological Association , 
etc and Careoli, S Wright, B Sc , 
M D , Professor of Dermatology and 
Syphilology in the Temple University 
School of Medicine, Associate Professor 
of Dermatology and Syphilology m the 
Graduate School of Medicine of the Uni- 
versity of Pennsylvania , former Presi- 
dent of the Philadelphia Dermatological 
Society , etc xxiv -f- 6S8 pages, 62 illus- 
trations D Appleton and Company, New 
York and London, 1932 Price, $800 
To those who appreciate the complexitj 
of the problems arising in the management 
of syphilis and at the same time are aware 
of the incidence of this disease, a book of 
generous size on the treatment of syphilis 
need occasion no surprise It is belie\ed 
with good reason that the 200,000 cases of 
syphilis which are reported annuallj to 
Public Health authorities in this countrj 
represent not more than one-fifth or one- 
fourth of those actuallj under medical care 
each year In addition there arc the other 


tens, and probably hundreds, of thousands 
who remain undiagnosed, or if diagnosed, 
are not receiving treatment There is no 
practitioner nor specialist into the field of 
whose endeavors syphilis does not obtrude 
The authors of this book believe that IS to 
20 per cent of chronic invalids in the wards 
of general hospitals are there because of the 
chronic effects of sjphilis upon the inter- 
nal organs A comprehensive survey of 
present knowledge and experience in the 
management of this disease is to be wel- 
comed While the authoritative position of 
the authors in tlieir special field would en- 
title them to e\ cathedra utterance, they 
have given full recognition to the opinions 
of others Thus an analytical survey of the 
entire field is presented The clinical illus- 
trations are well chosen but not always as 
well reproduced as they deserve Little need 
be added as to scope of the contents of 
this book. It IS in every respect adequate 
Full discussion of "cured” syphilis and of 
the ever-recurring question of sjphilis and 
marriage is provided It is a pleasure to 
recommend this thoroughly scholarly book 
to all interested 

A Descriptive Atlas of Radiographs An 
Aid to Modem Clinical Methods By A 
B BertwistbC, M D , Ch B , F R C S Ed 
Second edition, revised and enlarged 
xxviii -f ‘>52 pages, 767 illustrations C V 
Mosby Company, St Louis, 1932 Price, 
$13 50 

There are manj text-books and mono- 
graphs for those who are specializing in 
Radiology, but few whicli are sufficicntlv 
fundamental and let broad enough in scope 
to serve the needs of those who are en- 
gaged in general or special practice but who 
are not themsehes radiologists For sucli 
the need of sufficient knowledge to be able 
to understand the interpretations of others 
and, on occasion, to form worthwhile judg- 
ments of tlicir own, is obiious An ex- 
tended clironologj of the outstanding 
achieicmcnts in radio-diagnosis senes ns an 
historical introduction The illustritnc 
plates, with short clinical and dcscriptnc 
notes make up almost the entire \olumc 
Plates of noriinl structures arc placed on 
left hand pages and those of pathologcal 
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The presentation of the diseases of the en- 
docrine glands IS especially concise and in- 
formative In the otherwise admirable 
chapter on the respiratory diseases the brief 
and inadequate account of empyema seems 
regrettable Certain of the blood diseases 
also receive scant consideration A sur- 
prising clinical picture of agranulocytosis is 
presented, certainly not that most commonly 
seen 

Part III IS devoted to diseases of nutri- 
tion, allergy, metabolism, physical and chem- 
ical agents These chapters are clear sum- 
maries of the more important aspects of 
the disease processes concerned It is per- 
haps unavoidable that most of the space is 
given to description of the chemical, phys- 
ical, metabolic and immunological back- 
grounds, and that the clinical descriptions 
are correspondingly brief 

Part IV IS on diseases of the nervous sys- 
tem These are dealt with in two chapters 
The first on mental disorders covers this 
field somewhat more thoroughly than is 
usual in text books of medicine The psy- 
choses are divided into those associated with 
organic disease, those of toxic origin, and 
the functional psychoses The limited space 
devoted to the ^apter on the organic di- 
seases of the nervous system has resulted in 
a very brief discussion of many of them 
The pages given to anatomy and methods 
of examination could be utilized to better 
advantage in amplifying the clinical des- 
criptions It IS customary to include a brief 
discussion of anatomy and methods of ex- 
amination in a chapter on neurological 
disease, but in reality it is no more appro- 
priate than It would be to insert a general 
discussion of physical diagnosis or of clin- 
ical pathology in the other sections of the 
book The inclusion of a discussion of head 
injuries and the emphasis given subarach- 
noid hemorrhage seem excellent features 

Minor criticisms which ma> be offered 
do not affect the estimate of the book as a 
whole It i«? a valuable presentation of the 
present status of our knowledge of internal 
medicine It is unusually readable and stim- 
ulating The rc\ncwer feels that it can be 
highb recommended to students, to teachers, 
and to practitioners of medicine 

M C P 


Accidents, Neinoses and Compensation Bj 
James H Huddeeson, MD, Associate 
in Neurology, Columbia University, and 
Attending Neurologist, Neurological Insti- 
tute, New York, with a Forword by J 
Ramsay Hunt, MD, ScD, Professor 
of Neurology, Columbia Universitj, ix 
-f 256 pages Williams and Wilkins Co. 
Baltimore, 1932 $400 
The passing of each year is accompanied 
by a startling increase in the legal and med- 
ical perplexities revolving about essentially 
psychogenic disorders resulting from or 
associated with physical injuries With the 
steady growth of various and conflicting 
types of industrial compensation laws, these 
problems have established themselves among 
the most difficult ones wuth which the med- 
ical profession must contend They repre- 
sent a boundary zone in which honesty and 
knavery are most intimately mingled and 
keen indeed must be the physician’s analy- 
sis if he IS to insure justice for patient and 
employer The author approaches his prob- 
lem fortified by a broad background of ex- 
perience replete with illustrative material 
From his contact with that richest of all 
sources of traumatic neuroses, the World 
War, he is able to contribute substantially 
to the understanding and rationalization of 
many forms of neurosis The book fol- 
low’s tlie usual form of special disease pre- 
sentation , etiology, symptomatology and 
diagnosis, pathology, therapeusis and pro- 
phylaxis are discussed in a systematic man- 
ner The treatment of the subject is m 
some respects encj clopedic, the various 
theories and conceptions concerning each 
important point being presented in a con- 
densed manner w’lth complete references to 
the literature Thus the purely didactic 
mode is amplified so that the result is a 
practical source book in this particular field 
To the casual reader, tins method undoubt- 
edly seems somewhat labored and to com- 
pensate there is appended to each chapter 
a summary giving the most important con- 
clusions of that division Such a procedure 
IS rather uncommon but its cfftctivciitss 
cannot be disputed A rapid reading of 
these summaries will give the reader an 
excellent orientation so that the detailed 
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development may be the more clearly and 
completely apprehended 
Throughout the work, the legal aspects 
of this medical problem are emphasized and 
especial stress is given the relationship be- 
tween the duration and character of com- 
pensation and the severity of the disease 
The direct relationship between the dura- 
tion of the neurosis and the time span and 
expectancy of compensation forms a medico- 
legal association which would well justify 
the presentation of this volume to every 
judge, lawyer or commission dealing exten- 
sively with workmen's compensation and in- 
dustrial insurance Forty pages are devoted 
tp bibliography, which w'lth the index, con- 
stitutes nearly one-sixth of the book This 
high proportion is almost necessitated by the 
nature of the material presented, for with- 
out these divisions, in their complete form, 
much of its usefulness as a reference work 
would be lost 

J C B 

Ti eatment of SyphiUs By Jay F Scham- 
BERG, AB, MD, Professor of Derma- 
tology and Syphilology in the Graduate 
School of Medicine of the University of 
Pennsylvania, former President of the 
American Dermatological Association, 
etc and Carrou. S Wright, B Sc , 
M D , Professor of Dermatology and 
Syphilology in the Temple University 
School of Medicine, Associate Professor 
of Dermatology and Syphilology m the 
Graduate School of Medicine of the Uni- 
versity of Pennsylvania , former Presi- 
dent of the Philadelphia Dermatological 
Society, etc xxiv-f6S8 pages, 62 illus- 
trations D Appleton and Company, New 
York and London, 1932 Price, $800 
To those who appreciate the complexity 
of the problems arising in the management 
of syphilis and at the same time are aware 
of the incidence of this disease, a book of 
generous size on the treatment of sjphihs 
need occasion no surprise It is believed 
with good reason that the 200,000 cases of 
syphilis which are reported annuallj to 
Public Health authorities in this countrj 
represent not more than one-fifth or one- 
fourth of those actually under medical care 
each year In addition there are the other 


tens, and probably hundreds, of thn n^ anftc 
who remain undiagnosed, or if diagnosed, 
are not receiving treatment There is no 
practitioner nor specialist into tlie field of 
whose endeavors syphilis does not obtrude 
The authors of this book believe that IS to 
20 per cent of chronic invalids in the wards 
of general hospitals are there because of the 
chronic effects of syphilis upon the inter- 
nal organs A comprehensive survey of 
present knowledge and experience m the 
management of this disease is to be wel- 
comed While the authoritative position of 
the authors in their special field w'ould en- 
title them to cv cathedra utterance, they 
have given full recognition to the opimons 
of others Thus an analjtical survey of the 
entire field is presented The clinical illus- 
trations are well chosen but not ahvaj's as 
well reproduced as they deserve Little need 
be added as to scope of the contents of 
this book. It IS m every respect adequate 
Full discussion of “cured” syphilis and of 
the ever-recurring question of syphilis and 
marriage is provided It is a pleasure to 
recommend this thoroughly scholarly book 
to all interested 

A Descriptive Atlas of Radiographs An 
Aid to Modem Clinical Methods By A 
B Bertwistee, M D , Ch B , F R C S Ed 
Second edition, revised and enlarged 
xxviii -t- 552 pages, 767 illustrations C V 
Mosby Companj, St Louis, 1932 Price, 
$13 50 

There are manj tevt-books and mono- 
graphs for those who are specializing in 
Radiology, but few' which are sufficicntlj 
fundamental and jet broad enough in scope 
to serve the needs of those who arc en- 
gaged m general or special practice but w ho 
are not themsches radiologists For such 
the need of sufficient know'Iedgc to be able 
to understand the interpretations of others 
and, on occasion, to form worthwhile judg- 
ments of tlieir own, is obiious An ex- 
tended chronologj of the outstanding 
achieiements in radio-diagnosis senes as in 
historical introduction Tiie illustrate c 
plates, witli short clinical and dcscnptnc 
notes make up almost tlic entire \olunic 
Plates of normal structures arc placed on 
left hand pages and tho«e of pathological 
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conditions on right hand pages only Thus 
confusion is avoided and comparison facil- 
itated The first 57 figures are of normal 
skeletal structures, and include an exposi- 
tion of silhouette radiographs, combining 
the advantages of demarcation of the soft 
parts with adequate detail in the bone Con- 
gemtal abnormalties are represented by 15 
figures , fractures, by 99 , inflammatory 
disease of bone, by 79, neoplasms of bone, 
by 27, injuries and diseases of joints, by 
61 , the nasal and dental regions with re- 
lated structures, by 45, the alimentary sys- 
tem, by 171, the urinary system, by 51, 
the respiratory system, by 72, the nervous 
system, by 50, the vascular system, by 12, 
the thyroid system, by 8, the female gen- 
erative system, by 8, and the muscles, by 
11 Much of interest and value to the med- 
ical man who is not a "radiologist” can be 
found in this book 

Fungmts-Diseases A Clmtco-Mycohgical 
Text By Harry P Jacobson, MD, At- 
tending Dermatologist and Member of the 
Malignancy Board, Los Angeles County 
General Hospital With Introductions by 
Jay Frank Schamberg, MD, Professor 
of Dermatology and Syphilology, Gradu- 
ate School of Medicine, University of 
Pennsylvania , and Howard Morrow, 
M D , Clinical Professor of Dermatology, 
University of California Medical School 
XIV + 317 pages, 153 illustrations Charles 
C Thomas, Springfield, Illinois, and Bal- 
timore, Maryland 1932 Price, $5 50, post- 
paid 

Clinical mycologj is presented by Jacob- 
son with emphasis on the clinical aspect 
Thus the major divisions of his book are 
based upon the character of the disease pro- 
cess, rather than upon a botanical classi- 
fication DiMsion A IS for the "primary 
cutaneous mj coses with (usually) no defin- 
ite sjstcmic involvement" This includes 
the ringworms and related condition Divi- 
sion B includes the "primary cutaneous and 
or mucous membrane infections with fre- 
quent sjstemic msohement" Under this 
heading arc found moniliasis, maduromj- 
cosjs, sporotrichosis, blastomj costs, actmo- 
m> costs, and coccidioidal granuloma The 
tht-d diMsion, C, for torulosis and asper- 


gillosis, IS characterized as “primary sys- 
temic infections with occasional instances 
of skin or mucous membrane involvement” 
The author writes from an extensive and 
rich experience The subjects treated do 
not include all of the mycotic diseases of 
man of this country, but, as is evident from 
the foregoing lists, all of the important 
ones and some of the less common are pre- 
sented The clinical and bacteriological illus- 
trations are good, those of histopathologic 
features are not particularly informative 
This IS sure to prove an extremely useful 
book to both practitioners and laboratory 
workers, for it brings together a large 
material much of which was hitherto avail- 
able only in original sources 

A Guide to Human Paiasttology foi Medi- 
cal Practitioners By D B Blackeock, 
M D (Edin ) , D P H (London) , D T M 
Liverpool), Professor of Parasitology, 
Liverpool School of Tropical Medicine, 
the University of Liverpool , formerly 
Director of the Sir Alfred Lewis Jones 
Laboratory, Freetown, Sierra Leone, West 
Africa, and T SouTHWCc,!,, D Sc , Ph D , 
ARC Sc, FZS, FRSE , Lecturer m 
Helminthology, School of Tropical Med- 
icine, Liverpool , formerly Director of 
Fisheries to the Government of Bengal, 
and Bihar and Orissa, Scientific Advisor 
and Inspector of Pearl Banks to the Cey- 
lon Company of Pearl Fisheries, and 
Honorary Assistant, Zoological Survey of 
India viii -j- 271 pages , 2 colored plates 
and 122 illustrations William Wood and 
Company, New York, 1932 Price, $400 
A Guide to Human Parasitology is in- 
tended as a guide for a medical practitioner 
who has had no experience in the subject 
and the studies are made with such simple 
equipment as anyone practicing medicine 
could have at hand Sources of material for 
practice are suggested and the importance 
of good preparations is stressed in tlicsc 
w'ords, "the making of good blood or fcccs 
films is half the battle" The mitro-:copt 
and its use is explained in considerable de- 
tail, a point which scarcely seems ncccssarj 
to the avc’^agc present day medically trained 
person Inspection of the table of contents 
at once reveals that the authors ha\c ar i 
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tran'ly limited the scope of their subject 
to the spirochetes and the animal parasites 
of man. This should be showm in the title 
as its present form is highlj' misleading. 
Are the pathogenic bacteria any less "par- 
asitic” than the protozoa? More than half 
of the book is devoted to parasitic worms. 
Numerous charts and figures illustrate the 
diagnostic characters of the worms and their 
pathogenicity to man. The discussion of 
human trichinosis is inadequate for the needs 
of practitioners in this countr>\ There is 
no mention of the cardiac complications, of 
the finding of lar^’ae in the cerebrospinal 
fluid, or jf the value of biopsy of muscle 
in doubtful cases. Clever “pictographs” are 
used to make clear the complete life-historj- 
of the infecting organism. To the student 
these graphic presentations must prove of 
very great value. A few pages on myiasis 
follow. Near the end of the book is included 
an outline of treatment with a table of do- 
sage for the diseases mentioned previously, 
and also a list of apparatus and chemicals 
needed in the study of parasites. This 
Guide is worth reading and will be useful 
to anj'one particularly interested in para- 
sitic worms. The charts and illustrations, 
particularly the "pictographs,” add much to 
this book. Whether treatment should be 
taken up in such a brief manner is a ques- 
tion. 

R. C. W. 

A Handbook of Experimental Pathology. By 
George W-tGorrER, M.D., Associate in 
Pathologj-, and R. Philip Custer, M.D., 
Associate in Research Medicine, The 
School of Medicine, University of Penn- 
sylvania. Foreword bj' Professor Edward 
Bell Krumbhaar. Illustrations by Er- 
win F. Faber, xv-f-160 pages, 22 illustra- 
tions.' Charles C. Thomas, Springfield, 
Illinois, 1932. Price, $4.00 postpaid. 

A handbook dealing with the materials 
and methods of experimental pathology’ is 
timely for its aids in steering a course be- 
tween utter neglect of this important aid 
to the study of the nature of disease on the 
one hand and ill-adwsed experimentation 
on the other. Throughout, care is taken to 
give methods which cannot be subject to 
deserved criticism as inhumane. After a very 


useful section on the housing and manage- 
ment of animals, technical methods are des- 
cribed in a general way and tables of nor- 
mal blood findings in laboratory animals are 
provided. More tlian one hundred experi- 
ments in general and special pathologj' are 
described with stimulating questions and 
selected references for most of them. The 
illustrations of apparatus serve their pur- 
pose, but those showing the microscopical 
appearances of tissues are unsatisfactory. 
This book, the outgrow'th of five years’ ex- 
perience, will prove a useful guide to teach- 
ers and students seeking to develop a 
dynamic conception of the processes of 
disease in the living body. 

Diseases of the Thyroid Gland with Special 
Reference to Thyroto.vicosis. By Cecil A. 
JoLL, M.S., B.Sc. (Bond),’ F.R.C.S. 
(Eng.) ,• Senior Surgeon to the Royal 
Free Hospital and the Miller General 
Hospital; Surgeon to the Cancer Hospi- 
tal; Consulting Surgeon to the Roj-al 
Buckinghamshire Hospital; Late Hunter- 
ian Professor, Roj’al College of Surgeons. 
xviii-4-682 pages, 284 text figures, 24 col- 
ored plates. C. V. Mosbj' Company, St. 
Louis, Missouri, 1932. Price $20.00. 

One wonders, in advance of examination 
of the book, at the temeritj- of the Amer- 
ican distributors of tliis very expensive Eng- 
lish text on diseases of the thjToid. Have 
we not felt that we have kept a little ahead 
of our colleagues in Great Britain in this 
verj' field of investigation ? Close scrutiny 
of the book itself explains the venture. 
Although we may differ with the author 
on iTirious questions, and partiailarly re- 
gret tliat he has not given fuller consider- 
ation to the constitutional pathologj' of 
Graves’ disease, we recognize in JoH’.s 
treatise an orderlj’ and well digested com- 
pilation of a huge material. Lack of recog- 
nition of the probable significance of Ij-m- 
phoid tissue in the thyroid is revealed by 
a glance at figure 12 which is labeled “nor- 
mal thyroid gland” although it shows a 
“Ij-mphorrhage”. The acceptance of the 
conception of Ij-mphadenoid goiter has sim- 
ilar significance. Critical analysis of the 
many chapters is impossible here. The num- 
erous illustrations and particularly the fine 
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colored plates explain the relatively high 
cost of this volume. As an important refer- 
ence book this monograph should be in 
every medical library and at the disposal of 
all who are especially concerned with dis- 
eases of the th}Toid gland. 

Oral Spirochetes and Related Organisms in 
Puso-Spirochetal Disease. By David T. 
Smith, A.B., M.D., Associate Professor 
of Medicine, Duke University, School of 
Medicine, Durham, N. C. ; formerly 
Bacteriologist and Pathologist to the New 
York State Hospital for Incipient Tuber- 
culosis, Ray Brook, N. Y. xii-}-243 pages; 
53 illustrations. The Williams and Wil- 
kins Company, Baltimore, 1932. Price, 
$4.50. 

“There is no evidence either clinical or 
experimental that the oral spirochetes alone 
can produce disease in man. But they are 
probably the most important member in a 
symbiotic group of anaerobic organisms 
which is capable of initiating a severe and 
often fatal disease. The first five chapters 
of this book deal with the biological char- 
acteristics of the mouth organisms. These 
are followed by presentation of the clinical 
aspects of the morbid states with which the 
fuso-spirochetal complex is associated. These 
are grouped by regions. While reference 
to the association of these conditions, and 
particularly the anginal group, with various 
pathological states of the blood is made, it 
would seem to be timely to give more em- 
phasis and attention to the problem of gran- 
ulocytopenia. Numerous historical references 
add interest; treatment is adequately consid- 
ered, and a bibliographj'- of 822 items (but 
without titles) brings this excellent mono- 
graph to a close. It is an important and use- 
ful te.xt for clinicians, pathologists and lab- 
oratory workers. 

An Introduction to Dermatology. By Rich- 
ard L. SuTTox, M.D., Sc.D., LL.D., 
F.R.S. (Edin.), Professor of Diseases of 
the Skin, University of Kansas School of 
Medicine; and Richard L. Sutton, Jr., 
A.M.. M.D., Visiting Dermatologist to 
the Kansas City General Hospital. xvi-{- 
pages, 183 illustrations. The C. V. 
Mosby Companj', St. Louis, 1932. Price 
$5.00. 


This abridged text in dermatolog}'- is 
based on the eighth edition of Diseases of 
the Skin by the senior author. It is intended 
primarily for the student, and gives him the 
essential material requisite for his knowledge 
without that huge mass df information found 
in the larger texts, much of which is use- 
ful only to the specialist. The abridgement 
has been accomplished, not by the omission 
of diseases, but by reducing the general 
descriptions, the discussions, and statistical 
material. The illustrations are very well 
selected for their value in differential diag- 
nosis, and are well reproduced. The book 
has a certain freshness of style and direct- 
ness of approach which commend it most 
strongly. It should prove of great value to 
the practitioner as well as to the medical 
student 

Diabetes in Childhood, and Adolescence. B} 
Prisciuua White, M.D., F.A.C.P., Phys- 
ician at the New England Deaconess Hos- 
pital, Boston, Massachusetts. With a 
Foreword by Eewott P. Joslin, 
F.A.C.P., Clinical Professor of Medicine, 
Harvard Medical School ; Consulting 
Physician, Boston City Hospital; Phys- 
ician at the New England Deaconess Hos- 
pital, Boston, Massachusetts. xiv4-236 
pages, 25 engravings and a colored plate. 
Lea & Febiger, Philadelphia, ' 1932. Price, 
$3.75. 

Over 500 living cases of diabetes in the 
juvenile age period formed the basis of t ic 
material in this book. Throughout, the the 
sis is developed that the living diabetic cue 
is the most outstanding medical accomplish' 
ment of the past decade. From nearly I 
per cent the mortality of diabetes in c ii 
hood has dropped nearly to the vanishing 
point. All phases of diabetes and of t >e 
phy'siology' of the diabetic child arc eonsK 
ered. The treatment of the disca.se itsc 
and of its common complications is^ n 
set forth. Not the least interesting 
chapter giving the present ' 

economic and social status of 76 <ha c 
children who have survi\'cd ten or 
years. This book deserves a s> mpat it 
reception and careful study. It rcflect.s cpcr 
gctic study, achievement of a high on c » 
anti optimism. 
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A Texf-book of Pathology. Bj”- W. G. Mac 
Cai,i,um, Professor of Pathologj' and Bac- 
teriology, The Johns Hopkins University, 
Baltimore. Fifth edition, thoroughly re- 
vised. xvi-fl212 pages, 652 illustrations, 
many in color. W. B. Saunders Company, 
Phiadelphia and London, 1932. Price, 
$ 10 . 00 . 

A new edition of MacCallum’s well-known 
textbook requires no introduction nor any 
explanation of its worth. Well-written, well- 
illustrated and well-printed, this work has 
been maintained at a high level of excel- 
lence by frequent revisions. For student and 
clinician alike it continues to provide a highly 
satisfactory foundation in the principles of 
general and special pathologj\ “A constant 
effort has been made to speak of the dis- 
turbances of function and of chemical inter- 
change in the course of disease, as far as 
that was possible, and even to describe symp- 
toms. If this makes the book seem like a 
treatise on clinical medicine, it is only be- 
cause pathology and clinical medicine are, 
after all, the same thing viewed from slight- 
!}’■ different angles.” 

The Sputum : Its E-vamination and Climcal 
Significance. By Randall Clifford, M.D., 
F.A.C.P., Associate in Medicine, Peter 
Bent Brigham Hospital; Assistant in 
Medicine, Harvard Medical School ; for- 
merly Associate Physician and Director 
of Pulmonary Clinic, iMassachusetts Gen- 
eral Hospital, xx-l-167 pages, 21 text fig- 
ures and 7 plates in colors. The Mac- 
Alillan Company, New York City, 1932. 
Price, $4.00. 

Clifford’s book is a complete practical 
guide to the collection and study of the 
sputum. Macroscopic and microscopic fea- 
tures, technical methods of examination, and 
methods of disinfection of the contents of 
the sputum cup are given in satisfactory de- 
tail. About fifty pages are devoted to a 
discussion of the character and clinical sig- 
nificance of the sputum in some twentj’’ of 
the more common diseases of the bronchi 
and lungs. Both the black and white fig- 
ures and the colored plates are well chosen 
and well reproduced. This book can be 
confidently recommended to students and 
practitioners. 


Die Brnahntng dcs Heraens und die Folgen 
Hirer Stoning. [The Nutritional Mechan- 
ism of the Heart, and the Results of In- 
terference with It.] Ergebnisse der Kreis- 
laufforschung. Band III. By Dr. Med. 
Luigi Condorelli, Professor in the Uni- 
versity of Naples, xii-1-230 pages, 70 illus- 
trations, in part colored. Theodor Stein- 
kopff, Dresden and Leipzig. 1932. Price, 
in paper, R M 18.80; bound, R M 20.00. 
This monograph is divided into four major 
parts. The first describes in full the anatomy 
of the coronary circulation and of the lym- 
phatics of the heart. In the second there is 
a broad treatment of the physiology of the 
vessels of the heart, including the effects of 
various drugs. The third chapter deals with 
the experimental pathologj' of the coronan- 
system. In this section is included much 
original work by the author on modifica- 
tions in the electrocardiogram following in- 
farction of known areas in the myocardium. 
The final division presents the pathology in 
man associated with coronary disease, in- 
cluding the less well known forms of cor- 
onary arteritis. Each section has an exten- 
sive bibliography. 

Experimental Pharmacology and To.ricol- 
ogy: A Selected Laboratory Course. B3' 
Henry G. Barbour, A.B., M.D., Yale 
University, New Haven, Connecticut. 141 
pages, 14 illustrations. Lea & Febiger, 
Philadelphia, 1932. Price, $2.75, net. 
Barbour’s manual presents a selected lab- 
oratorj- course in pharmacologj’ based on 
tvventj' years of e.xperieiice. Naturallj', its 
field of interest will be found to be largely 
restricted to teachers of this subject. It is 
a neat, well printed book, interleaved in 
blank for the taking of notes, and presents 
more than forty well cnosen experiments. 

Annual Report of the Surgeon General of 
the Public Health Service of the United 
States for the Fiseal Year 1^32. vi -}- 199 
pages. 

United States Government Printing Office, 
1932. For sale by the Superintendent of 
Documents, Washington, D.C. (Treasuo’ 
Department Document No. cOcS). Price, 
$1.00 (cloth). 
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^"^"LAWS, ARTICLE VI, Section 3, paragraph 2, sentence 2 
..... At the expiration of three years, he shall be notified in writing by the Com- 
mittee on Credentials of his eligibility for election to Fellowship during the next two years 
provided he shall meet within that time the requirements necessary for Fellowship. If not 
elected to Fellowship within five years, his Associateship will automatically cease.” 

Respectfully submitted, 

COMMITTEE ON CONSTITUTION 
AND BY-LAWS 
Sydney R. Miller, Chairman 
Alfred Stengel' 

S. Marx White 


Abstracts of Minutes of the Meeting of the 
BOARD OF REGENTS 


• Philadelphia, Pa. 

November 13, 1932 

The Board of Regents of the American College of Physicians met at the College 
Headquarters in Philadelphia at 11:00 A.M., November 13, and was presided over by Dr. 
F. M. Pottenger, President. 

Those present included Dr. F. M. Pottenger, Dr. George Morris Piersol, Dr. Maurice 
C. Pincoffs, Dr. Charles G. Jennings, Dr. William D. Stroud, Dr. William Gerry Mor- 
gan, Dr. Walter L. Bierring, Dr. George E. Brown, Dr. John H. Musser, Dr. 0. H. Perry 
Pepper, Dr. James S. McLester, Dr. Jonathan C. Afeakins, Dr. James H. Means, Dr. James 
Alex. Aliller, Dr. Sydney R. Miller, Dr. David P. Barr, Dr. James B. Herrick, Dr. Clement 
R. Jones, Dr. S. Marx White and Dr. W. Blair Stewart. Dr. Charles H. Cocke, Dr. 
Ernest B. Bradley, members of the Committee on Credentials, and Dr. Alfred Stengel and 
Dr. Charles F. Martin, members of special Committees, were present as guests. The Ex- 
ecutive Secretary, Mr. E. R. Loveland, acted as Secretary of the meeting. 


The Executive Secretary read abstracted minutes of the meetings of the Board of 
Regents held at San Francisco, April 4-8. 


The resignation of Dr. William Gerry Morgan, dated April 7, 1932, as a member of 
the Board of Governors was read, and upon motion regularly adopted, the resignation was 
accepted, in view of the fact that Dr. Morgan is now the Secretary-General of the College. 

Eighteen special cases of members of the College, concerning illness, inability to pay 
dues, change of status, etc., were reviewed by the Secretary-General, Dr. Morgan, and 
individual action taken. 


The resignations of five Fellows and two Associates were read by the Executive Secre- 
tary, and discussed by the Regents. Upon motion by Dr. AIcLester, seconded by Dr. Bier- 
ring, and regularly adopted, it was 

RESOLVED, that action on the resignations of the members named be postponed until 
the Alontreal meeting in view of the fact that the dues of the College arc to be reduced and 
some of these members may desire to continue their memberships. 

The Executive Secretary announced the following deaths, which had been reported 
since the last meeting of the Board of Regents . 


Fellows: 

Byron Fuller Barker, Bath, Maine ...... 

Ray Carrington Blankinship, Madison, V is. 

A. J. Burridge, Winnipeg, Alan 

Luther C. Davis, Fairmont, W. Va. 

Charles Joseph Durand, Colfax, Calif 

Elmer H. Funk, Philadelphia, Pa 


....April 29, 1932 
...August 23, 1932 
..March 15, 1932 
Seiitcmbcr 5, 1932 

Julv 6, 1932 

.M.ay 13, 1932 
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Alfred Leftwich Gray, Richmond, Va October 13, 1932 

William C. Heussy, Seattle, Washington March 21, 1932 

John A. Lichty, Clifton Springs, N.Y May 2, 1932 

Charles G. Lucas, Louisville, Ky July 7, 1932 

Frederick Wilmot Mann, Houlton, Maine June 16, 1932 

Orlando H. Petty, Philadelphia, Pa June 2, 1932 

James Manara Rector, Columbus, Ohio September 17, 1932 

Lorraine Schwartz, Pittsburgh, Pa July 25, 1932 

Benjamin F. Shuttleworth, Clarksburg, W. Va March 31, 1932 

Leonard F. C. Wendt, Detroit, Mich June 11, 1932 

Associates: 

Edwin Massie Bell, Allenwood, Pa August 20, 1932 

Charles Rollin Grandy, Norfolk, Va June 10, 1932 

Aexander B. Kalbaugh, Westernport, Md May 15, 1932 

Joseph W. Malone, Brooklyn, N.Y September 10, 1932 

George Henry Sherman, Detroit, Mich April 19, 1932 


On motion by Dr. White, seconded by Dr. James Alex. Miller, it was 

RESOLVED, that the Secretary-General shall prepare appropriate resolutions for 
Dr. John A. Lichty, Dr. Charles G. Lucas and Dr. Elmer H. Funk, as past members of 
the Board of Regents, said resolutions to be submitted at the next meeting of the Board of 
Regents. 

Letters by Dr. William J. Kerr, Dr. J. N. Hall, Dr. G. Gill Richards, Dr. James R. 
Arneill and Dr. C. T. Burnett, concerning the time of our Annual Clinical Sessions with 
regard to date were presented. A resolution was adopted that these letters be received. 

Dr. E. A. Brougliton, of Toronto, and Dr. Harold E. Waxman, of Pittsburgh, were re- 
instated as a Fellow and an Associate, respectively. 

The following candidates were regularly elected to Fellowship in the College : 

Anderson, Edward W aldemar .... Des Moines, Iowa 

Cecil, Russell L New York, N.Y. 

Fort, Wetherbee ..Baltimore, Md. 

Fox, Leon Alexander Washington, D.C. 

French, Harry T Hanover, N.H. 

Gottlieb, Julius Lcwistown, Maine 

Hamilton, James Providence, R.I. 

Hamilton, John Richard Nassawadox, Va. 

Kolmer, John Albert Philadelphia, Pa. 

Riven, Samuel Saul Nashville, Tenn. 

Schoenheit, Edward William Asheville, N.C. 

Swann, Walter Clifford Huntington, W. Va. 

The E.xecutive Secretary was requested to report upon the financial operation ol 
the College for the current year. He presented the comparative cost analyses of the 
Anx^vls of Internal Medicine for Volumes III, IV and V, showing a great improvement 
in the financial status of Volume V over Volume IV, due to a reduction in the volume o 
the News Notes Section, due to an increase in circulation, and due to a reduction in print- 
ing cost. He pointed out, too, that his office has been able to maintain, in fact slightly to 
increase, the amount of paid advertising in the journal over previous years, in spite of t le 
financial situation. He then presented a comparative cost analysis for conducting the Ins 
four Clinical Sessions, this statement disclosing that the San Francisco Clinical Session for 
the current year cost $8,129.80 more than any previous Clinical Session, due to an increa’-c 
in the traveling expenses of guest program speakers and inemlxirs of the Board of 
and due. also, to certain increased local costs in San Francisco. In commenting on > 
other e.xpenditurcs for 1932, lie pointed out that the c.xpenditurcs for his office had 
reduced by securing a reduction of $240.00 in rental for the Executive Offices, and h.v 
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duction in the office staff of a secretarial assistant whose salary was $1200.00 per annum. 
Other economies had also been put into effect, so that had we not had the increase in the 
cost of the San Francisco Clinical Session and the added expenses of the Phillips Memo- 
rial Prize, which in itself amounted to a total of $1878.82, which had not been granted in 
previous j’ears, the surplus for 1932 would be approximately as large as for any preceding 
year, in spite of the fact that the income from initiation fees has been reduced at least 
fifty per cent. The application of the new provision of the By-Laws requiring all new 
members to come in first as Associates eliminates at this time the larger initiation fees paid 
in previous years, the shrinkage in income from this source alone for 1932 amounting to 
approximately $9000.00. It is estimated that there will be a surplus of income over e.xpendi- 
tures at the end of 1932 of $5587.52. The Executive Secretary further asserted that the 
salaries of his office staff w-ere not above the present level. In fact, that in the case of his 
Secretary, he considered her underpaid. 


Dr. William D. Stroud presented the Treasurer’s report, including the following bank 
balances as of October 31, 1932: 

On deposit in closed banks: 

Bank of Pittsburgh $ 7,797.16 

Exchange National Bank, Pittsburgh 3,887.12 

Highland National Bank, Pittsburgh 6,627.51 $ 18,311.79 


On deposit in open accounts: 

Colonial Trust Company. Pittsburgh 7,398.86 

Commonwealth Trust Co., Pittsburgh 989.62 

First National Bank, Pittsburgh 2,486.83 

Girard Trust Co., Philadelphia 21,770.96 


32,646.27 


$ 50,958.06 

He recommended authorization by the Board of Regents to open an account in a Alon- 
treal bank for convenience in depositing Canadian checks and for the payment of Canadian 
bills during the period of the forthcoming Clinical Session. He further reported the elimi- 
nation of practically all costs in conducting the Treasurer’s office, since his assumption of the 
Treasurer’s duties, due to the fact that he requires no secretarial assistance, such work being 
done in the Executive Secretary’s office. His summarized report follows : 


Endowment Fund, January 1, 1932 
General Fund, January 1, 1932 


$ 52,400.00 
57,166.00 


Income, Januar^"^ 1, 1932, to October 31, 1932 

Expenditures, January 1, 1932, to October 31, 1932 


$ 39,563.17 
29,370.65 


Excess income over expenses, October 31, 1932 ••••• 

Estimated expenses for November and December, 193- . . . . 
This, plus Endowment Fund and General Fund of January 
1, 1932, gives a total balance of 


$ 10,192.52 
4,605.00 


$109,566.00 


5.587.52 

$115,15.3.52 


Br. Stroud r.Sdo.f.tr'.t *3 

Iff"' tads- ,v„.,d PS,. .„s 

College in full. 

Dr Clement R. Jones, Chairman of the Finance Connnittec. then presented his report. 
ur. c^iemem J I,, connection with expcn.scs. Dr. James .Mex. 

which was freely discussed by al> expenses of the annual meetinqs. .-md vas i.,- 

Mtller inquired concerning a p Sccretarv onlv were liudceted and limited, and 

formed IhM ta expenses oithe 

that there had been no budget control 
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local committees and the President. Dr. Miller recommended that when the meeting place 
for 1934 is selected, the Finance Committee shall prepare a budget for the General Chair- 
man and for the President, limiting the expenditures that may be made. 

The following resolution was regularly adopted 

RESOLVED: (1) That the annual dues for Fellows shall be reduced to $15.00, and 

of Associates to $12.00, per annum, for the year 1933 ; 

(2) That the Treasurer shall recommend to the Finance Committee 

an additional depository in Philadelphia and one in Montreal ; 

(3) That the securities of the College now held in Pittsburgh shall be 

transferred to a Philadelphia bank; 

(4) That the John Phillips Memorial Prize for 1933 be in the sum of 

$1000.00, plus the expenses of the recipient to the Seventeenth 
Annual Clinical Session; 

(5) That the Treasurer shall be authorized to purchase with approxi- 

mately $1000.00, representing interest on securities now on 
deposit, a Government bond either of the United States or of 
Canada ; 

(6) That $50.00 per month for November and December shall be trans- 

ferred from the Treasurer’s budget for 1932 for the payment of 
secretarial services of the new Editor of the Axxals of In- 
ternai. Medicine, Dr. Maurice C. Pincoffs; 

(7) That there be a temporary reduction in the salary of the Execu- 

tive Secretary, of ten per cent as an estimated equivalent to the 
present reductions in costs of living, and that the matter of the 
reduction in the budget for his office staff be left to his dis- 
‘ cretion ; 

(8) That the salary of the Editor of the Annals of Internal Medi- 

cine be reduced ten per cent per annum; 

(9) That the President-Elect be authorized to secure any appropriate 

reduction in rent; 

(10) That the Finance Committee following the selection of the meet- 
ing place each year be instructed to prepare a budget for the 
President and the local General Chairman, controlling the c.v- 
penses for their respective programs. 

Dr. James H. Means, Chairman of the Committee on the John Phillips Memorial 
Prize, reported that in accordance with the regulations governing the award of the 
Phillips Memorial Prize, his Committee had selected a candidate for 1933 and presented 
the following resolution, which was duly seconded and regularly approved by the Board: 

RESOLVED, that the John Phillips Memorial Prize for 1933 be awarded Dr. Wil- 
liam B. Castle, of Boston, for his series of studies showing the relation of gastric diges- 
tion to the pathogenesis of anemia, the demonstration of the role of extrinsic and intrinsic 
factors in hematopoiesis, and finally in the demonstration that the e.xtrinsic factor in treat- 
ing pernicious anemia can be obtained from yeast as well as meat, suggesting that it is 
closely related to vitamin B. 

Dr. Maurice C. Pincoffs, Chairman of the Committee on Annals of I.ntctnal 
Medicine, reported that the Executive Secretary had assembled estimates from ten dif- 
ferent printers, including the Ann Arbor Press, for printing the Annals of iNTitRNAt- 
Medicine., and that the estimates submitted disclosed that material saving could he mafc 
during the coming year, cither hy continuing with the Ann Arbor Press, who had su >• 
milted a lower price than that at which thej" arc now printing the journal, or by changing 
the printers. In view of the desirability of keeping tiie present volume with the same for- 
mat, arrangement, etc., and, further, in view of the fact that going on with the present 
printers would be an aid to him in the formative period of his Editorsliip, Dr. Pincotis 
wished to recommend that the Ann .Arbor Press continue to print the journal np to an: 
including the June, 19.3.1, number. His Committee had further considered certain changes, 
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such as the elimination of abstracts and the enlargement of book reviews ; also the matter 
of the size of the type page and various other details which they felt might somewhat 
improve tlie journal. Dr. Pincoffs asked for an expression of opinion by the Board as to the 
obligation to print every paper presented on the General Program of the Annual Clinical 
Sessions, expressing the feeling that he felt it was not desirable so to do, but that tlie 
Editor should have the same privilege of selection as he has with the acceptance of papers 
from those submitted directly. 

The following resolution was regularly adopted: 

RESOLVED, that it is the sense of the Board of Regents that a statement be sent 
to each essayist on the General Program that there is a requirement of the Board that 
their manuscripts be submitted in completed form at the time of delivery at the meeting 
for consideration for publication by the Editor of the Annai,s of Internal Medicine. 


Dr. S 3 'dney R. Miller, Chairman of the Committee on Constitution and By-Laws, 
reported that three matters had been referred to his Committee for consideration in regard 
to amendments to the By-Laws: 

(1) The making of the Editor of the Annals of Internal Medicine an cx officio 
member of the Board of Regents instead of continuing a precedent of having 
tlie Editor continuously act as the First Vice-President of the College; 

(2) An amendment to the By-Laws in regard to a resolution adopted by the Board 
of Regents on April 6, 1932, and referring to a provision for the appointment of 
a Finance Committee of three from the Board of Regents to perform certain 
duties ; 

(3) Advisability of amending the present provisions for two separate Committees 
on Credentials, and to provide for one Committee, consisting of three appointees 
from the Board of Regents and three appointees from the Board of Governors, 
with provision for the continuity of their service, and with an amendment to 
the By-Laws with respect to the method of election of Associates. 


Dr. Miller reported that the first and third items, in their opinion, fully merited 
amendments to the By-Laws, but that the second item is unnecessary, since the present 
By-Laws, Article II, Section 3, fully provide that it is within the province and authority 
of the Board of Regents “to create, appoint and direct all standing Committees”. His 
Committee recommended that the Board of Regents provide for a standing Committee of 
three members, appointed in such manner as to provide that one member shall retire each 
year, his vacancy being filled on appointment' bj”^ the President, and that the Finance Com- 
mittee shall be advisory, and its duties and powers defined from time to time by the Board 
of Regents. 

RESOLVED, that the Board of Regents approves of the recommendations by the 
Committee on Constitution and By-Laws, and herebj' instructs that Committee to prepare 
the detailed amendments and publication of same at least one month in advance of the 
next General Business Meeting in FebruarjL 


Dr Charles G Jennings, Chairman of the Committee on Public Relations, reported 
the receipt of a number of communications asking for an investigation of tlie activities of 
Fellows of the College who are connected with certain groups, or clinics, \yhich appear to 
be inconsistent with the ethical standards of the Co lege. Cases also submitted dealt with 
group practice and contract medicine. The Committee recommended tha the Board of 
Regents advise these correspondents that the College has no adequate method of detcrmmmg 
the character of these criticized activities; and that the Board delay action upon them pend- 
ing action by local medical bodies. The Committee on Public Relations urthcr recoininended 
that the Board of Regents suggest to the Committee on Credentials that it give ndl con- 
sideration to participation in these activities by applicants for member.diip in the College 
The Committee considered, without formal action, questions m reference to abti.es ih.at 
may exist in the operation of the Veterans’ Compensation Bureau and the \\ orkmmnen s 
Compensation Acts Further information will be secured concerning the norking of ihe.e 
bodies, in order that the Committee may ^ better 

The report of the Committee was formally approved by the Board oi Regents. 
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Doctors Pottenger and Meakins presented reports concerning the program for the 
Seventeenth Annual Clinical Session at Montreal. 

Dr. James B. Herrick presented an invitation from all the grade A medical schools 
in Chicago, the Chicago Medical Society, the Illinois State Medical Society, the Chicago 
Association of Commerce, and the Mayor of Chicago, for the American College of Physi- 
cians to meet in the City of Chicago in 1934. The Board, as a body, expressed their ap- 
preciation of the invitation and assured Dr. Herrick that when the matter of the ne.xt 
meeting city is considered during the forthcoming Montreal Session, his invitation from 
Chicago will be most carefully considered. 

The following resolution was regularly adopted: 

RESOLVED, that the President appoint a member to fill the vacancy on the Com- 
mittee on Credentials for Fellowship, due to the death of Dr. John A. Lichty. 

President Pottenger announced the reappointment of Dr. W. Blair Stewart as a 
member of the Committee on Public Relations; his new term to terminate with the 1936 
Session. 

The following resolution was regularly adopted: 

RESOLVED, that the President appoint Dr. James H. Means as the official delegate 
of the American College of Physicians to attend the International .Goiter Conference at 
Berne, dependent upon the development of his plans to attend this Conference. 

Adjournment. 


At a recent meeting in Chicago, the directors of Alpha Omega Alpha Honor Medical 
Society adopted resolutions in recognition of the eminent services of the late Dr. William 
W. Root, Slaterville Springs, New York, the founder of the society and secretary-treasurer 
since its organization in 1902. The present officers of the society are Walter L. Bierring 
(Fellow), Des Moines, president; Austin A. Hayden, Chicago, vice-president; Josiah J. 
Moore (Fellow), Chicago, secretary-treasurer. Mrs. Root will continue as assistant sec- 
retary. In addition to the officers, the directorate includes Ray Lyman Wilbur, Wash- 
ington, D.C. ; Waller S. Leathers (Fellow), Nashville; Louis B. Wilson, Rochester, Minn., 
and Willard C. Rappleye (Fellow), New York Cit}'. The committee on extension and 
policy comprises Elias P. Lyon, Minneapolis, chairman ; William Pepper, Philadelphia ; 
Irving S. Cutter, Chicago; Frederick C. Waite, Cleveland, and Thomas C. Routley, 
Toronto. 


Dr. Ray M. Balj'cat (Fellow), Oklahoma Cit}', addressed the 35th annual meeting 
of the Santa Fe Railway Medical and Surgical Society at Topeka, December 5, 1932, on 
“Allergic Diseases ; With Special Reference to Symptoms , Due to Allergj' Simulating 
Surgical Conditions”. 

Dr. Herman B. Allyn (Fellow), Philadelphia, was made the guest of honor at the an- 
nual dinner of the Association of E.x-resident and Resident Ph 3 'sicians of the Philadelphia 
General Hospital, held at the Philadelphia Country Club on December 6, 1932. Dr. 
.-Mlyn had been successiveh- Interne, Registrar and Visiting Phj’sician to the hospital, 
serving in all about thirty-five years. At the time of his retirement from active service he 
was President of the Medical Board of the Hospital. He is now Consulting Physician. 

Doctor Wm. M. James (Fellow), Panama, is the author of two papers which ha\c 
aiipcarcd in the Annual Report for 1931 of the Medical Department of the United Fruit 
Company. In this same volume there arc also two papers by' Doctor Ricardo Agnilar 
IFcllow), Quirigua, Guatemala; and a book review by Doctor Lawrence Getz (Fellow), 
Panama. 


Doctor Julius Fricdcnwald (Fellow), Baltimore, has been elected President of tl'^ 
B.altimorc City Medical Society for the year 1933-.34. 


Dr. D.avid Riesman (Fellow), Philadelphia, delivered an address on "'1 he 
Medical FcIuki! in .America” before the Society of the Countv of Kings in Brooklyn 
\ork, on DecemlH-r 29, ]032. 


Old’-.t 
, 'Si '-'- 



PROGRAM SEVENTEENTH ANNUAL CLINICAL SESSION 
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Francis M. Pottenger, President Jonathan C. Meakins, General Chairman 

General Sessions Clinical Program 

E. R. Loveland, Executive Secretary 
133-135 South Thirty-sixth Street 
Philadelphia, Pa. 

GENERAL AND HOTEL HEADQUARTERS: WINDSOR HOTEL, 
Dominion Square, Montreal, Can. 


LIST OF MONTREAL HOTELS 
All Prices Are for Rates per Day, European Plan 


Windsor (Headquarters) (Capacity 610) 

Single room without bath ^.50 

Single room witli bath 4.00 

Double room without bath 4.00 

Double room with bath 7.00 

Mount Royal (Capacity 1050) 

Single room Avith bath $3'.00 up 

Double room Avith bath 6.00 up 

Ford (Capacity 750) 

Single room Avithout bath $1.50 to $2.00 

Single room AAuth bath 2.00 to 2.50 

Double room Avithout bath 3.00 to 3.50 

Double room Avith bath -l-OO to 5.00 

Queen’s (Capacity 350) 

Single room Avithout bath $2.00 to $2.50 

Single room Avith bath ^-00 to 4.00 

Double room Avithout bath to 5.00 

Double room Avith bath ti.OO to 8.00 


Hotel De LaSalle 

Single room AAuth bath . , 
Double room Avith bath . . 

Rita-Carlton 

Single room Avith bath . . . 
Double room Avith bath . . 

Plaee Viger 

Single room Avithout bath 
Single room Avitli bath . . 
Double room Avithout bath 
Double room Avith bath . . . 


(Capacity 250) 
$3.00 to $6.00 

4.00 to 7.00 

(Capacity 218) 
$4.00 up 

5.00 tip 

ICapneitv llS'i 
$2.50 to $vl.50 
3.50 to 5.00 

4.00 to 6.00 

7.00 t o 1 0.00 
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WHO MAY REGISTER— 

(a) All members of the American College of Physicians in good standing for 1933 (dues, 

if not paid previously, may be paid at the Registration Desk). 

(b) All newly elected members. 

(c) Members of the Montreal Medico-Chirurgical Society, La Societe Medicale, Montreal 

Clinical Society, L’Association des Medecins du Nord, L’ Association des Medecins 
del I’Est and L’ Action Medicale, without registration fee, upon presentation of their 
1933 membership cards. 

(d) , Medical students pursuing courses at McGill University and the University of 

Montreal, without registration fee, upon presentation of matriculation cards, or 
other evidence of registration at these institutions. 

(e) House Officers of the hospitals participating in the program, upon presentation of 

proper identification. 

(f) Members of the Medical Corps of Public Services of the United States and Canada, 

without registration fee, upon presentation of proper credentials. 

(g) Qualified physicians who may wish to attend this Session as visitors. Such visiting 

guests shall pay a registration fee of $12.00, and shall be entitled to one year’s 
subscription to “Annals of Internal Medicine” (in which the proceedings will be 
published), included within such fee. 

REGISTRATION BUREAU. — ^Located in the Rose Room, Windsor Hotel. Hours: 
8:00 A.M. to 6:00 P.M., daily, February 6-10. 

REGISTRATION BLANKS FOR ALL CLINICS AND DEMONSTRATIONS 
are sent to members with the official program. Guests will secure registration blanks at the 
Registration Bureau during the Session. 

TRANSPORTATION — A reduction to one and one-half fare for the round trip on the 
“Identification Certificate Plan” will apply for physicians and dependent members of their 
families. 

Members are privileged to make the going journey by one route and return by another 
route. The fare for children of five and under twelve years of age will be one-half of the 
round trip fare for adults ; children under five years of age free when accompanied by parents 
or guardian. Stop-overs will be allowed at all stations within final limit on either going or 
return trip, or both, on application to conductors. 

Before purchasing tickets, members must secure from the Executive Secretary 
Identification Certificate, to entitle them to the reduced fares. 

In general, tickets will be sold from January 28 to February 10, depending upon the 
relative distance from Montreal, with a return limit of thirty days in addition to date of sale. 

All tickets must be validated by a special railroad agent at the Montreal headquarters 
from February 6-10. 


BANKING FACILITIES 

Arrangements have been made with the Royal Bank of Canada to exchange money and 
cash cheques for the registered visitors to the Clinical Session. The Bank has made these 
special arrangements in their Branch at the corner of St. Catherine and Stanley Streets, whici 
is two blocks removed from the Headquarters in the Windsor Hotel. 

THE GENERAL BUSINESS MEETING OF THE COLLEGE will be held at 4:30 
Thursday, February 9, immediately following the general scientific program of the 
afternoon. All Ivlasters and Fellows of the College are urged to be present. 

There will be the election of Officers, Regents and Governors, the reports of t 
Treasurer and of the Executive Secretary and the induction to office of the new President, 
Dr. George Morris Piersol, Philadelphia, Pa. 
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SPECIAL FEATURES 
Monday, February 6, 1933 

The John Phillips Memorial Oration will be delivered by Dr. William B. Castle of 
Boston, Mass., at the evening General Session at 9 o’clock. After this a Smoker will’ be 
held in the Prince of Wales Salon of the Windsor Hotel. There will be a program of 
entertainment, and refreshments will be served. Members of the College, guests and visi- 
tors are cordially invited to attend, as it is hoped that this informal function will provide 
an opportunity early in the Session for members and guests to meet each other. 

Tuesday, February 7, 1933 

A Hockey Match between “The Canadiens’’ of Montreal and “The Maple Leafs’’ of 
Toronto, in the National Hockey League, will be played at the Forum (corner of St. 
Catherine Street and Atwater Avenue) at 8:00 P.M. A block of seats has been reserved for 
the Fellows and visitors, and tickets may be obtained at the’ Information or Registration 
Bureaus before 1 .-00 P.M., Tuesday. 


Wednesday, February 8, 1933 

CONVOCATION OF THE COLLEGE— 8:00 o’clock, Windsor Hall. All Masters 
and Fellows of the College and those to be received in Fellowship should be present. 
Newly elected Fellows who have not yet been received in Fellowship are requested to occupy 
the central section of seats especially reserved for them. As this is the most formal meeting 
of the College, it is urged that all appear in evening dress. 

The Convocation is open to all physicians and their families generally, and to such of 
the general public as may be interested. 

Following the Convocation Ceremony, the President of the College will present the 
John Phillips .Memorial Prize for 1933 to Dr. William B. Castle, of Boston, Mass. 

Sir Andrew MacPhail, Professor of the History of Medicine, McGill Universitj', will 
deliver an address on “The Source of Modern Medicine.’’ 

The President, Dr. Francis M. Pottenger, of Monrovia, Calif., will then deliver the 
annual presidential address to the Masters, Fellows and Associates of the College. 

The Presidential Reception will follow immediately after the program. Newly inducted 
Fellows should sign the Roster and secure their Fellowship Certificates during the interim 
between the Convocation and the Reception. 


Thursday, February 9, 1933 


THE ANNUAL BANQUET OF THE COLLEGE will be held at the Windsor 
Hotel at 7-30 PM All members of the College and its Officers, physicians of Montreal 
and visitors attending the Session, with their wives, are invited to be present at the Banquet. 

Dr Charles F Martin will act as Toastmaster, and Dr. Stephen Leacock, William Dow 
Professor of Political Economy, McGill University, will deliver an address on “The Waste 

Spaces of Modern Education.’’ . ^ t> • . 

Tickets for the Banquet, $S.OO per person, may be purchased at the Registration or 

Information Bureaus before 10 :00 A.M., Thursday. 


ENTERTAINMENT FOR VISITING WOMEN 
A program has been arranged for the entertainment of the visiting women in attendance 
at the meeting, but ample time has also been allowed for individual^ excursions and shopping. 
Shopping listf, including the names of the principal shops, will be issued by the Local Com- 
mittee for the Entertainment of Visiting V omen. 

POST-CONVENTION TOURS 

T , tlip Session mav have an opportunity of visiting historic 

In order that those attending the Se^on m . 

Quebec City in its splen i . Clnteati Frontenac Hotel, so beautifully situated 

reduced week-end rates. In addition, the Ciiateati i romtn. l e . 



980 


Program of the Montreal Meeting 

on the bold cliff overlooking the city and river, is making a special rate of seven dollars 
($7.00) a day, American Plan, for any who may wish to visit Quebec City on a post- 
convention trip. _ . . . T • 1 

Similar arrangements have been made with the Seigniory Club at L,ucerne-in-Quebec 
for the rate of eight dollars ($8.00) a day, American Plan. ^ The Seigniory Club, Lucerne-in- 
Quebec, is built around one of the old Krench-Canadian seigneuries with buildings including 
the old Manor House, the Log Chateau (with accommodation for 300 members and guests), 
a year-round swimming pool and sports Club House. It is situated in the Laurentian 
Mountains, seventy-five miles from Montreal. 

THE EXPOSITION AND COMMERCIAL EXHIBIT will be located in the Con- 
course and Rose Room of the Windsor Hotel, in close proximity to Windsor Hall, the 
meeting hall for the General Sessions. 

Exhibits, consisting of medic?.! literature and texts, pharmaceutical products, apparatus 
and appliances, special foods, etc., \;'ill be shown by leading American and Canadian pub- 
lishers and manufacturers. These exhibits afford an opportunity for physicians to examine 
the latest literature and the newest p'foducts in the field of medicine generally , their 
educational value should not be overlooketi. . Every attendant at the^ Session is urged to 
visit each of the booths, for he cannot help bu'ii And something new, interesting and scien- 
tifically valuable. Intermissions in the general progr^a.m have been arranged from Tuesdaj 
to Friday, inclusive, for the purpose of providing a deA*^'^^ inspection of 

exhibits. 

CLINICAL PROGRAM 

\ 

Full advantage has been taken of the excellent facilities for clinicijJ^ teaching which are 
afforded by the hospitals attached to the two Medical Schools in Monuf^^l- 
found possible to provide ample accommodation for the Clinical Session' > eight places 
which are practically all within a short distance of the Headquarters. They ,^onsist of four 
large general hospitals, two pediatric hospitals, and the Biological Building, 

Institute, and Medical Building of McGill University. Daily bedside and thed,^^^*^ 
have been arranged in all of these hospitals and demonstrations in the University 

Medical Libraries — The Medical Library of McGill Medical School and thV^ 
Library, the gift of the late Sir William Osier, will be open to visitors daily, both 
and afternoon. There will be found in both a large collection of medical books,\ ’ 

ancient and modern. All who are interested in rare editions are advised to pay V ^ 
libraries a visit. ‘p 

Medical Museums — The Medical School of McGill University has for several gcnc|!‘?jj 
tions been very rich in its museum collections. These are now housed at the Mc(jt\ 
kledical Building and also at the Pathological Institute. 'i 

Special exhibits of “Congenital Heart Disease,” Sir William Osier’s collection of patho| 
logical specimens with their biographies which he compiled during his period as Pathologist'**, 
at the Alontrcal General Hospital, and a collection illustrative of Medical History covering | 
many parts of the world, will be arranged for daily inspection by the Fellows and visitors. ' 

DEMONSTRATIONS AT THE McGILL MEDICAL BUILDINGS 

Demonstrations have been arranged in the laboratories of the Departments of Pharma- 
cology, Biology, Physiology and Anatomy. These will cover the special work that is 
occuiiying the attention of these various departments and should interest many of the Fellows 
and visitors. 

Cliv.ico-patholopical Confcreuces will be held each morning at the Montreal General 
Hospital. 1 hese conferences have been held for many years and hold a unique position in 
the medical activities of this institution. 

At the Royal Victoria Hospital Professor Oertcl will conduct the Conference, on Thurs- 
day mornin.g. On the other mornings there will be demonstrations by the Staff of the Patho- 
logical Institute dealing with a variety of pathological subjects. 
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EXPERIMENTAL MEDICINE 

In the laboratories of the University Clinic at the Royal Victoria Hospital there will 
be demonstrated each morning at 11 o’clock interesting results in various problems of 
Medicine, 

PEDIATRICS 

_ A varied program for those interested in Pediatrics has been provided at both the 
Children s Memorial Hospital and the Hopital Ste. Justine. The symposia at the former 
institution on lead poisoning and rheumatic fever in childhood should be particularly 
attractive. 

PSYCHIATRY AND NEUROLOGY 

In addition to a number of clinics on neurological subjects, there have been arranged two 
symposia. One deals with tlie influence of emotional factors in organic disease, while the 
other is devoted to the problem of epilepsy. 


GENERAL CLINICS 

, Many clinics have been arranged in cardiovascular, gastro-intestinal, pulmonary, and 
Wood diseases, as well as diseases of the ductless glands and of metabolism. 

There will be clinical symposia on diseases of the biliarj* passages, diabetes, goitre, 
collapse therapy in pulmonary tuberculosis, syphilitic cardiovascular disease, nephritis, and 
essential hypertension. 

In addition to the small bedside clinics, larger ward clinics have been arranged by the 
Senior Members of tlie Staff at the Montreal General Hospital. At the Royal Victoria 
Hospital one ward has been set aside each day for the demonstration of interesting cases. 
The Fellows and visitors are invited to visit these wards at their leisure when they may 
examine and discuss the problems they present with members of the Staff. 


GENERAL SESSIONS 


In preparing the program for the General Sessions we have attempted to make it 
reflect the best work that is being done in medicine. The place which the College holds in 
the minds of medical men can well be estimated from the ready response of those invited to 
present papers. The response on the part of those who were able to attend the meetings 
was almost 100 per cent. While the contributors come from various parts of the country 
it was necessary in constructing the program this j'car to bear in mind the deterrent effect 
of long journeys. 

There are several features of the program which require emphasis. 

That physiological studies are coming more and more to the fore in medical work will 
be emphasized by the fact that there is a thread of physiology both normal and pathological 
running through most of the discussions In this program. ^ ^ 

Constitutional factors of both an anatomical and physiologic nature will be discussed. 
The physiological activity of the cell will be presented from both a theoretical and practical 
standpoint. The difference in chemical constitution favorable to various diseases and the 
manner in which diseases may be influenced by altering body chemistry will be dwelt xipon. 

The place of the two correlating mechanisms of the body— the chemical m the form 
of hormones, and the nervous as represented by both the somatic and Hsceral nervous systems 
-is discussed, and the relationship of these systems to normal and pathological function 

will be stressed. 


S'TnJ wort is b* 

many of the enigmas of metabolism, growth and developmen are nou being solved, and the 
body reactions heretofore inexplicable arc now enig" nn cr 

T,. Nen^ous ^---/euroio^^tim ps^hK^^s^ ::^:St;rf;;c^i"r:Sr!;: 

several '•^deahng standpoints. The part winch the 

Epilepsy and schizophrenia will be tmat c i„ practical form, 

autonomic nervous sj'stem plav’s in disea.c 
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Puhnonary diseases will be discussed from several angles. Tuberculosis will be pre- 
sented from the standpoint of the internist as well as the specialist. The suppurative lesions 
of the chest will be presented by our distinguished French guest and by America’s pioneer 
chest surgeon. The lung will also be discussed from the standpoint of being a focus of 
systemic infection. 

The Heart and Arterial System hold the attention of medical men in a special manner, 
because of their increased morbidity now that so large a percentage of people are living 
beyond middle life. Angina pectoris will be treated from both the medical and surgical 
aspects. Papers on electrocardiography, endocarditis, valvular lesions, the effect of hyper- 
thyroidism on the heart and pulsus alternans will be presented. 

Lesions of the peripheral vascular system will be presented. The fact that these 
affections have recently been treated more or less successfully by operative procedure, based 
on a better understanding of vascular neurology, adds an ever increasing interest to the 
subject. 

Miscellaneous Subjects — The role which sensitization plays in immunity is an important 
and fascinating subject, and will be presented in an authoritative manner. There will 
also be discussions of the so-called allergic diseases, diabetes, diseases of the blood, diseases 
of the pancreas and liver, neurosyphilis, and other problems which are met daily by clini- 
cians. The history and philosophy of medicine will be presented by a paper on the Source 
of Modern Medicine. 

The John Phillips Memorial Pi-ise Oration will be given on Monday evening by William 
B. Castle, of Boston, for his series of studies showing the relationship of gastric digestion 
to the pathogenesis of anerm'a, the demonstration of the role of extrinsic and intrinsic factors 
in hematopoiesis, and finally in the demonstration that the extrinsic factor beneficial in per- 
nicious anemia can be obtained from yeast as well as meat suggesting that it is closely 
related to Vitamin B. 

Through the courtesy of the Provincial Government we are especially fortunate in hav- 
ing a distinguished Parisian physician participate in our program. 


OPENING GENERAL SESSION 

Monday Afternoon, February 6, 1933 

2:00 o’clock 

WINDSOR HALL 

1. Addresses of Welcome; 

The Honourable L. A. Taschercau, K.t., Premier of the Province of Quebec. 
The Honourable Fernand Rinfret, Ma 3 'or, City of Montreal. 

Charles F. Martin, f Dean, Faculty of Medicine, McGill University. 

L. de L. Harwood, Dean, Facultc dc Medecin, Universite de Montreal. 

2. Response to Addresses of Welcome: 

F. M. Pottenger,* President of the American College of Physicians. 

3. The Diagnostic Use of Iodine in Thyrotoxicosis. 

James H. iMeans,* Boston, Mass. 

•4. Irradiation Treatment of Hyperthyroidism. 

George E. Pfahler,* Philadelphia, Pa. 

5. Some Aspects in Cell Physiology, 

W. J. V. Osterhout, New York, N.Y. 

(Guest) 

fi- The Effect of Vitamins and the ^forgonic Elements on the Growth and Resistance to 
Disease in Children. 

•Man Brown, Toronto, Ont. 

(Guest) 
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7. A Study of the Ultra Violet Rays in the Western and Southwestern Portions of the 
United States. 

Meldrum K. Wylder,* Albuquerque, N.M. 


SECOND GENERAL SESSION 
Monday Evening, February 6, 1933 

8 ;00 o’clock 

WINDSOR HALL 

1. Spontaneous Versus Artificial Regulation of Constitution for the Control and Prevention 

of Disease. 

Millard Smith, Boston, Mass. 

(Guest) 

2. The Role of Desensitization in Recovery from Bacterial Infections. 

William B. Wherry, Cincinnati, Ohio. 

(Guest) 


9:00 o’clock 

JOHN PHILLIPS MEMORIAL PRIZE ORATION 
“The Etiologj’ of Pernicious Anemia and Related Macrocytic Anemias.’’ 
William B. Castle,* Boston, Mass. 

10:00 o’clock 


SMOKER 

Prince of Wales Salon 


THIRD GENERAL SESSION 
Tuesday Afternoon, February 7, 1933 
2:00 o’clock 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 


WINDSOR HALL 
Presiding Officer 

Jonathan C. Meakins,* Montreal, Que. 
Treatment of Pobxythemia Vera. 

Ernest Falconer,* San Francisco, Calif. 

Polycythemia Associated with Pulmonary Disorders 

James J. Waring* and W. B. Yegge,* Denver, Colo. 
The Platelets and Platelet Volume in Blood Dyscrasias. 

H. Z. Giffin* and K. K. Nygaard, Rochester, Minn. 
Observations on Addisin in Diseases of the Blood. 

Roger S. Morris,* Cincinnati, Ohio. 

Anatomy and Physiology of the Cerebral Circu ation. 

Stanley Cobb, Boston, Mass. 

(Guest) 

The Patient as a Person. 

A. H. Gordon, Montreal, Que. 


(Guest) 

The Influence of Diets High in Fat upon 
Henry Rawle Geyelin, New York, 


the Insulin Treated Cases of Diabetes. 
N.Y. 


(Guest) 

Lower Fat Diet in Diabetes. 

Joseph H. Barach,* Pittsburgh, Pa. 


*F.A.C.P. 
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9. Complications of Diabetes. 

Lea A. Riely,* Oklahoma City, Okla. 

10. Gastro-intestinal Allergy in Children. 

Horton Casparis,* Nashville, Tenn. 

11. Clinical Observations on Some of the Causes, Organic and Other, of Abdominal Pain 

and Distress. 

S. Franklin Adams,* New York, N.Y. 


FOURTH GENERAL SESSION 

Tuesday Evening, February 7, 1933 
8:00 o’clock 

WINDSOR HALL 
Presiding Officer 

David Preswick Barr,* St. Louis, Mo. 

1. Carbohydrate and Fat Metabolism. 

C. H. Best, Toronto, Ont. 

(Guest) 

2. The Biochemistry and Physiology of the Follicular Hormone. 

E. A. Doisy, St. Louis, Mo. 

(Guest) 

3. Studies on the Function and Clinical Use of Cortin. 

Frank A. Hartman, Buffalo, N.Y. 

(Guest) 

4. Physiology of the Anterior Pituitary and Relationship of Pituitary to Placental Hor- 

mones. 

J, B. Collip, Montreal, Que. 

(Guest) 

5. Therapeutic Use of Placental Hormones. 

A. D. Campbell, Montreal, Que. 

(Guest) 

6. Differentiating the Functions of the Anterior Pituitary Hormones. 

Oscar Riddle, Cold Spring Harbor, L.I., N.Y. 

(Guest) 

7. Effect of Hormones on Cellular Permeability. 

Ernest Gellhorn, Chicago, 111. 

(Guest) 


FIFTPI GENERAL SESSION 

Wednesday Afternoon, February 8, 1933 
2:00 o’clock 

WINDSOR HALL 
Presiding Officer 

James Alex. Miller,* New York, N.Y. 

1. Pulmonary Tuberculosis in General Practice. 

Reginald Fitz, Boston, Mass. 

(Guest) 

2. Conservatism the Kc 3 'notc in the Treatment of Tuberculosis. 

Charles H. Cocke.* Asheville, N.C. 

3. the Indications for Collapse Therapj' in Pulmonary Tuberculosis. 

Isidor David Bronfin,* Denver, Colo. 


•F.A.C.P. 
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4. Reflections Concerning the Treatment of Chronic Purulent Bronchiectasis. 

Edward W. Archibald, Montreal, Que. 

(Guest) 

5. Collapse Therapy of Bronchiectasis. 

E. Rist, Paris, France. 

(Guest) 

6. The Rheumatic Lung. 

C. P. Howard, Montreal, Que. 

(Guest) 

7. Hereditary Abnormalities and Constitutional Traits in Experimental Animals. 

Wade H. Brown, New York, N.Y. 

(Guest) 

8. The Value of the Galactose Test in the Diagnosis and Prognosis of Intrahepatic Icterus. 

George Morris Piersol,* Philadelphia, Pa. 

9. The Differential Diagnosis of Diseases of the Liver and Spleen by the Aid of Roent- 

gencgraphy after Intravenous Injection of Thorium Dioxide Sol. 

Wallace M. Yater,* Washington, D.C. 

• 10. Some Clinical Aspects of the Acid Base Balance of the Body. 

Samuel M. Alter,* Los Angeles, Calif. 

11. Radiotherm Therapy in Neurosyphilis. 

Walter AI. Simpson,* Dayton, Ohio. 


ANNUAL CONVOCATION 
Wednesday Evening, 8:00 o’Clock 

WINDSOR HALL 

The general profession and the general public are cordially invited. No special admission 
tickets are required. Evening dress is recommended. 

1. Convocation Ceremony. 

2. Address : “The Source of Alodern Medicine.” 

Sir Andrew MacPhail, Montreal, Que. 

3. Presentation of the John Phillips Memorial Prize. 

4. President’s Address. 

F. M. Pottenger, Monrovia, Calif. 


PRESIDENTIAL DECEPTION 

The Reception will follow immediately after the program. _ Newly inducted Fellows 
should si^i the Roster and secure their Fellowship Certificates during the interim between the 
Convocation and the Reception, 


SIXTH GENERAL SESSION 
Thursday Afternoon, February 9, 1933 
2 :00 o’clock 

WINDSOR HALL 
Presiding Officer 

Noble Wiley Jones,* Portland, Ore. 

1. The Nervous Patient. 

George C. Hale,* London, Ont _ 

2. Schizophrenia from the Physiological Point of \ lew. 

R. G. Hoskins, Boston, Mass. 

(Guest) 


*F.A.C.P. 
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3. The Evidence for a Cerebral Vascular Mechanism in Epileps^^ 

Wilder Penfield, Montreal, Que. 

(Guest) 

4. The Relationship of the Autonomic Nervous System to General Medicine. 

Thomas P. Sprunt,* Baltimore, Md. 

5. The Internist as His Own Psychiatrist. 

Alfred Stengel,t Philadelphia, Pa. 

6. Experimental Uremia. 

B. O. Raulston,* Los Angeles, Calif. 

7. The Management of Edema. 

Charles A. Elliott,* Chicago, 111. 

8. A Study of the Correlations between Physical Aspects of the Body and Disease 

Susceptibility. 

Walter Freeman,* Washington, D.C. 

9. The Treatment of Chronic Intractable Asthma with Pollen Extracts. 

George L. Waldbott,* Detroit, Mich. 

The Annual General Business Meeting of the College will be held immediately after the 
last paper. All Masters and Fellows are urged to be present. Official reports from the 
Executive Secretary and Treasurer will be read; new Officers, Regents and Governors- will 
be elected, and the President-Elect, Dr. George Morris Piersol, will be inducted into office. 


Thursday Evening, 7:30 o’Clock 
WINDSOR HALL 

THE ANNUAL BANQUET OF THE COLLEGE 
(Procure Tickets at the Registration Bureau) 

Toastmaster: Charles F. Martin,t Montreal, Que., Dean, Faculty of Medicine, McGill 
University. 

Address : “The Waste Spaces of Modern Education.” 

Dr. Stephen Leacock, Montreal, Que., William Dow Professor of Political Econ- 
omy, McGill University. 


FINAL GENERAL SESSION 
Friday Afternoon, February 10, 1933 
2:00 o’clock 

WINDSOR HALL 
Presiding Officer 

George Morris Piersol,* Philadelphia, Pa. 

1. Evaluation of Various Types of Therapy in Chronic Arthritis Based on Results in 

’One Thousand Cases. 

W. Paul Holbrook,* Tucson, Ariz. 

2. Research in Electrocardiography. 

William Reid,* Boston, Mass. 

3. A Standard Test for Measuring Blood Pressure Variability: Its Significance as an 

Index of Prehypertensive States. 

George E, Brown,* Rochester, Minn. 

4. Chronic Arterial Occlusion of the Extremities. 

Duncan Graham, Toronto, Ont. 

(Guest) 

5. The Protean Nature of Subacute Bacterial Endocarditis. 

John H. Musscr,* New Orleans, La. 


•1M.A.C,P. *F.A.C.P. 
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6. Clinical and Experimental Observations upon the Heart in Hyperthyroidism. 

E. Cowles Andrus,* Baltimore, Md. 

7. The Diagnosis and Medical Treatment of Angina Pectoris. 

Paul D. White,* Boston, Mass. 

8. Experimental and Clinical Studies on the Surgical Treatment of Angina Pectoris. 

James C. White, Boston, Mass. 

(Guest) 

9. Pulsus Alternans. 

John E. Greiwe,* Cincinnati, Ohio. 

10. Aortic Stenosis, a Clinical and Pathological Consideration. 

Louis F. Bishop, Jr.,* New York, N.Y. 


SPECIAL CLINICS AND DEMONSTRATIONS 

Clinics and demonstrations will be held in the forenoons from 9 :00 to 12 ;00 daily, Tues- 
day to Friday, inclusive. 

Tickets will be required far each aud every one of the special clinics, zvard rounds and 
dc)no)istrations. The co-operation of everyone in securing his clinic tickets will assist 
greatly in distributing the attendance according to the capacity of each program. It is 
self-evident that a ward round arranged for twent 3 '-five will lose its value for all if forty or 
fifty are present. Ticket registration naturally is the only effective method of keeping 
the attendance within the capacities indicated. 

To all members of the College, registration blanks for the clinics and demonstrations are 
distributed zviih the official program. These registration blanks should be filled out and 
returned to the Executive Secretary at once. Reservations by mail cannot be made after 
January 20, but reservations may be made in person at the Registration Bureau _ on the 
evening preceding any clinic day. Guests zoill kindly register for clinics at the Registration 
Bureau upon arrival at Montreal. 


A-I 


Tuesday. February 7, 1933 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Medical Theatre 
(Capacity — 100) 

9:00- 9:45 Metabolic Aspects of Progressive Muscular Dystrophy. 

W. S. McCann, Rochester, N.Y. 

9:45-10:30 Treatment of Complications in Diabetes Melhtus. 

E. H. Mason. 

10:30-11:15 X-Ray Examination of the Heart. 

T. Homer Coffen, Portland, Ore. 

11:15-12:00 Therapeusis of Acute Circulatory Failure. 

G. R. Brow. 


A-II 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


royal VICTORIA HOSPITAL 
(Pine Avenue, West) 
Surgical Theatre) 

(Capacity — 150) 

Peripheral Vascular Disease. 


Mark Kaufmann. 
sceral Pain. 

F. A. C. Scrimger. 

eatment of Pain in Buerger s Disease. 

Tames C White, Boston, Mass. . „ . 

sions Due’ to Scalenal Pressure and Their Treatmen . 

William V. Cone. 
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A-III 

9:00- 9:45 
9 :45-10 :30 
10:30-11:15 
11:15-12:00 

A-IV 

9:00- 9:45 
9 :45-10 :30 
10:30-11:15 
11:15-12:00 

A-V 

9:00-11:30 

A-V I 

9:00-10:00 

10 : 00 - 11:00 

A-V 1 1 

U ;rK).12 :(K) 
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Tuesday, Februao' 7, 1933’ (Continued) 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Nurses’* Theatre 
(Capacity — ^250) 

Syphilitic Heart Disease. 

John H. Musser, New Orleans, La. 

Thoracic Aneurysm. 

Reginald Fitz, Boston, Mass. 

Pathogenesis of the Symptom Complex of Tabes. 

C. K. Russel. 

Treatment of Cardiovascular Syphilis. 

E. Cowles Andrus, Baltimore, Md. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward B 
(Capacity — 15) 

Bedside Clinic : The Common Cold. 

W. Blair Stewart, Atlantic City, N.J. 

Bedside Clinic: Sinusitis and Asthma. 

A. T. Henderson. 

Bedside Clinic: Chronic Arthritides. 

W. Paul Holbrook, Tucson, Ariz. 

Bedside Clinic: Neurological Clinic. 

Arthur W. Young. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward D 
(Capacity — 50) 

A selected group of interesting cases will be continuously demonstrated for 
all members who may be interested to examine them between these 
hours. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward K 
(Capacity — 15) 

Bedside Clinic; Metabolism in Bone Diseases. 

W. dc M. Scriver. 

Bedside Clinic : Mj'xoedcma. 

David P. Barr, St. Louis, Mo. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 
Medical Laboratories 
(Capacity — 15) 

Studies in Biochemistry. 

1. hat Digc.stion and Absorption. 

A. Krakower. 
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Tuesday, February 7, 1933 (Continued) 

2. Blood Fats and Their Variations. 

David Slight. 

3. The Liver and Pancreas in Fat Metabolism. 

Mrs. Venning. 

4. Analytical Biochemical Methods. 

R. U. Harwood. 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St.. East) 
Surgical Theatre 
(Capacity — ^200) 

9:00- 9:45 Thoracic Pain. 

C. A. Peters. 

9:45-10:30 Bronchiectasis. 

James Alex. Miller, New York, N.Y. 

10:30-11:15 Pick’s Disease. 

Paul D. White, Boston, Mass. 

11:15-12:00 Irradiation Treatment of Cancer about the Mouth. 
George E. Pfahler, Philadelphia, Pa. 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 
Out-door Theatre 
(Capacity — 30) 


9:00- 9:45 
9:45-10-30 
10:30-11:15 
11:15-12:00 


Cardiovascular Renal Syndrome. 

G. C. Hale, London, Ont. 
LSthma. 

H. E. MacDermot. 


Oxygen Therapy. 

A. M. Burgess, Providence, 
Stricture of Oesophagus. 

R. E. Hodge. _ 


R.I. 


B-III 


10:30-12:00 


MONTREAL GENERAL 

(66 Dorchester St., East) 
Pathological Theatre 
— 601 


Pathological Conference. 
J. E. Pritchard. 


B-IV 


9:00-10:00 

10 : 00 - 11:00 


MONTREAL GENERAL 

(66 Dorchester St., Jiasi; 

Ward A 
(Capacity — 50) 

. TTpnrt Disease in Pregnancy. 
Demonstration. Heart u 

Grant Campbell. Gynecology. 

Demonstration . Flacem 
D. Campbell. 
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Tuesday, February 7, 1933' (Continued) 

B-V 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 

Ward C 
(Capacity — 50) 

9 :00-10 :30 Ward Rounds. 

A. H. Gordon. 

10:30-12:00 Simultaneous Record of Heart Beat and Heart Sounds. 
C, C. Birchard and Staff. 


B-VI 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 

Ward E 
(Capacity — 50) 

9:00-10:00 Ward Demonstration: Selected Cases of Skin Lesions. 
F. J. Burgess. 

10:00-11:00 Ward Demonstration: Essential Hypertension. 

Joseph H. Barach, Pittsburgh, Pa. 


C 

McGILL UNIVERSITY MEDICAL SCHOOL 
Biological Building 

Department of Pharmacology, Fifth Floor 
(Capacity — 75) 

9:00- 9:30 Moving Picture Film of Coronary Blood Flow. 

R. L. Stehle, 

9:30-10:00 Action of Pituitarj' Extract on Different Portions of the Gastro-intestina! 
Tract. 

K. I. Melville. 

10 :00-10 :30 Uric Acid Eliminants. 

Hermann Schroeder. 

10:30-10:45 Experimental Demonstration of the Effects of Coronar 3 ’’ Constriction. 

R. L. Stehle. 

10:45-11:00 Chronic Mercury Poisoning. 

K. I. Melville. 

11:00-11:30 Moving Picture Film of Coronary Blood Flow. 

R. L. Stehle. 


D 

McGILL UNIVERSITY MEDICAL SCHOOL 
Pathological Institute 
(3775 University St.) 

Lecture Theatre 
(Capacit}' — 125) 

9:00- 9:45 P>ronchogenic Carcinoma (A Clinical, Bronchoscopic and Pathological .Sttidj}- 
L. IT. Clcrf and B. L. Crawford, Philadelphia, Pa. 

9:4^-10:30 Vegetal Foreign Bodies in the Bronchi. 

D. IT. Ballon. 

10:30-11 :1a Some i'oatnrcs in the Pathology of Coronary Disease of the Heart. 

Oshar Klota, Toronto, Ont. , 

11 ‘.ta-12 ;fVi Menvipoictic Effect of Nuclear Extractives Obtained from the Red Blo'^* 
, the Fowl. 

.'ff-.!,';!.- Wiley Junes. Portland, Ore. 
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E-I 


9:00- 9. -45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Clinical Theatre 
(Capacity — ISO) 

Title to be supplied later. 

E. Rist, Paris, France. 

Cardiac Insufficiencj’. 

A. LeSage. 

Electrocardiography in Cardiac Insufficiency. 

A. de Guise. 

Radiologj- in Cardiac Disease. 

A. Laquerriere. 


E-II 


NOTRE DAME HOSPITAf. 

(1560 Sherbrooke St., East) 
Out-Door Department 
(Capacitj- — 50) 

10:00-12:00 Demonstration of Cases in Dermatologj' and Syphilis. 
Alberic Marin and Assistants. 


£-77/ 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Out-Door Department 

10:00-12:00 Neurological Clinic. 

Jean Saucier and Roma Amyot. 


E-IV 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Medical Wards 
(Capacity — 15) 

10 :00-12 :00 Bedside Clinics. 

E. P. Benoit and Assistants. 


F-I 


9 :00- 9 :45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


HOTEL DIEU 
(65 Pine Avenue. West) 
Clinical Theatre 
(Capacity — 150) 

Gastro-intestinal Clinic. 

Frank Smithies, Chicago, III. 

Treatment and Prevention of Congestive Cardiac 

J. E. Dube. ^ . 

Collapse Therapy in Pulmonary Tuberculosis. 

J. P. Dworetzky, Liberty, N.\. 

Spontaneous Pneumothorax. 

Guy Hamel. 


Failure. 
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P-II 


9:00-10:00 

10 : 00 - 11:00 

11 : 00 - 12:00 


HOTEL DIEU 
(65 Pine Avenue, West) 
Medical Wards 
(Capacity — 15) 

Bedside Clinic. 

J. R. Pepin. 

Bedside Clinic: Treatment of Peptic Ulcer. 

Logan Clendening, Kansas City, Mo. 
Bedside Clinic: Cardiac Clinic. 

E. Tetreault. 


G-I 

CHILDREN’S MEMORIAL HOSPITAL 
(1415 Cedar Avenue) 

Medical Theatre 
(Capacity — 100) 

9:00-10:00 Tuberculosis in Children. 

Horton Caspar is, Nashville, Tenn. 

10:00-11:30 Clinical and Pathological Features of Rheumatic Fever in Children. 

H. B. Cushing and L. J. Rhea. 

11:30-12:00 An Estimate of the Value of Certain Observed Phenomena in Determining the 
Activity of Rheumatic Infection. 

R. R. Struthers. 


G-II 

CHILDREN’S MEMORIAL HOSPITAL 
(1415 Cedar Avenue) 

Baby Ward 
(Capacity — 15) 

9 :00-10 :30 Ward Rounds. 

Alton Goldbloom. 


G-III 

CHILDREN’S MEMORIAL HOSPITAL 
(1415 Cedar Avenue) 

Medical Ward 
(Capacity — 15) 

10:30-12:00 Ward Rounds. 

L. M. Lindsay. 


H 

HOPITAL SAINTE JUSTINE 
(6055 St. Denis St.) 

No Program on Tuesday 


/-/ 

McGILL UNIVERSITY MEDIC.-\L SCHOOL 
Medical Building 
(3640 University St.) 

Dcpartnnnt of Anatomy, Third Floor 
No Program on Tuesday 
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i-ii 

AIcGILL UNIVERSITY MEDICAL SCHOOL 
Medical Building 
(3640 University St.) 

Osier Librarj’, Third Floor 
(Capacity — 75) 

9 :30- 1 :00 The Osier Library will be open between these hours, when Sir William Osier’s 
collection may be inspected. A special exhibit of books famous in the 
history of Medicine and Science has been arranged. 

2 :30- 5 ;00 The Librarian. Dr. W. W. Francis, will be present to receive all visitors. 


McGILL UNIVERSITY MEDICAL SCHOOL 
Medical Building 
(3640 University St.) 

Pathological Museum, Second Floor 
(Capacity — 75) 

Special exhibits will be set out consisting of : 

a) Collection on the Clinical Classification of Congenital Heart Disease 
recently presented at the Centenary Meeting of the British Medical Associ- 

b) Representative series from the Medical Historical Museum. These will 
include (1) Sir William Osier’s Canadian Pathological collection, con- 
sisting of some 150 specimens, with its Bibliography; (2) other special 
exhibits illustrative of general Medical History. 

Maude E. Abbott. 


A-I 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Wednesday, February 8, 1933 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 
Medical Theatre 
(Capacity — 100) 


eart Disease from the Obstetrician’s Point of View. 
John R. Fraser. 

andling of Heart Disease m Pregnancy. 

S Marx White, Minneapolis, Mmn. 
actors Operative in Circulatory Failure. 

Jonathan C. Meakins. 
ime Aspects of the Etiology of Hematuria. 

D. W. MacKenzie. 


royal VICTORIA HOSPITAL 
(Pine Avenue, West) 
Surgical Theatre 
(Capacity— 150) 


9:00- 9:45 
9:45-10:30 


jlogy of Pulmonary Collapse, 
maid V. Christie. 

, L of Failoro ,n Collar.e 

larles H. Cocke, Asliccnlte A C. 


Therapy. 
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10 :30-ll :15 Indications for Surgical Interference in Pulmonary Tuberculosis. 

Lawrason Brown, Saranac Lake, N.Y. 

11:15-12:00 Results of Surgical Treatment of Pulmonary Tuberculosis. 

E. W. Archibald. 


A-III 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Nurses’ Theatre 
(Capacity — 250) 

9 :00-10 :00 Neurogenic Factors in Epilepsy. 

Stanley Cobb, Boston, Mass. 

10:00-11:00 A Discussion of the Etiology and Treatment of Epilepsy. 

Henry Rawle Geyelin, New York, N.Y. 

.11:00-12:00 Focal Epilepsy — Its Diagnosis and Treatment. 

Wilder Penfield. 


A-IV 

. ROYAL VICTORIA HOSPITAL 

(Pine Avenue, West) 

Ward B 
(Capacity — 15) 

9:00- 9:45 Bedside Clinic: Blood Transfusion (A Demonstration) 
Henry F. Stoll, Hartford, Conn. 

9:45-10:30 Bedside Clinic. 

W. F. Hamilton. 

10:30-11:15 Bedside Clinic: Acute Pulmonary Tuberculosis. 

J. R. Byers. 

11:15-12:00 Bedside Clinic: Gastro-intestinal Clinic. 

C. J. Tidmarsh. 


A-V 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward D 
(Capacit}' — 50) 

9:00-11:30 Demonstration of Dermatological Cases. 

Philip Burnett. 


. 4-17 


9 


;0:i 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue. West) 

Ward K 
(Capacity — 15) 

Bedside Clinic: .-Vtj'pical Renal Glvcnsiiria. 

H. H. -Masott. 

Btf.Fidf: Clinic : Diabctr*.. 

f,. ><!>!•. H. B.-irnch. Pittslmri;!). Pa. 
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A-VJI 


11 : 00 - 12:00 


B-I 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 

B-II 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 

B-III 


10:30-12:00 

B-IV 


Program of the Montreal Meeting 

Wednesday, February 8, 1933 (Continued) 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Medical Laboratories 
( Capacity — ^15) 

Demonstrations in Cardiac Physiology : 

1. The Continuous Registration of the Heart and Respiratory Rate in Man. 

Ronald V. Christie and G. H. Shepherd. 

2. Studies of the Electrocardiographic “T” Wave. 

G. R. Brow and D. V. Holman. 

3. Animal Studies of Acute Heart Failure. 

Gerald Evans. 

4. Visualization of Liver and Spleen by X-Ray with Thorium Dioxide. 

R. Gottlieb. 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St.. East) 

Surgical Theatre 
(Capacity — ^200) 

Liver Function and Laboratory Tests in Biliary Disease. 

T. B. Magath, Rochester, Minn. 

X-Ray versus Clinical Diagnosis in Biliary Disease. 

W. L. Ritchie. 

The Management of Hepatic Disease. 

Charles A. Elliott, Chicago, Hi 
Surgical Aspects of Diseases of the Biliary Passages. 
A. T. Bazin. 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 
Out-Door Theatre 
(Capacity — 30) 

Cardiac Clinic. 

Wm. D. Reid, Boston, Mass. 

Renal Glycosuria with Acidosis. 

A. F. Fowler. 

Splenomegaly. 

E. H. Falconer, San Francisco, Calif. 

Problems in Hematology. 

E. S. Mills. 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 
Pathological Theatre 
(Capacity — 60) 

Pathological Conference. 

L. J. Rhea. 


MONTREAL GENERAL HOSPIT.\L 
(66 Dorchester St., East) 

Ward A 

No program on Wcdnesda}-. 
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B-V 


10:30-12:00 

B-VI 


9:00-10:00 

10 : 00 - 11:00 

C 

9:00- 9:15 
9:15- 9:45 
9:45-10:00 
10:00-10:15 
10:15-10:30 
10:30-12:00 


D 


9:00- 9:40 
9:45-10;00 


10:00-10:45 




•'j-ry'u 9-45 


Wednesdai', February 8, 1933 (Continued) 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 

Ward C 
(Capacity — 50) 

Simultaneous Record of Heart Beat and Heart Sounds. 
C. C. Birchard and Staff. 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 

Ward E 
(Capacitj' — 50) 

Ward Demonstration; Lead Poisoning. 

Maurice C. Pincofls, Baltimore, Md. 

Ward Demonstration: Neurological Clinic. 

F. H. MacKay. 


McGILL UNIVERSITY MEDICAL SCHOOL 
Biological Building 

Department of Physiologjv Fourth Floor 
(Capacit}' — 75) 

Experiments on the Labyrinth in Relation to Posture. 

W. J. McNally and John Tait. 

Experiments on Hearing in Conditioned Cats and Dogs. 

S. Dworkin and G, F. Sutherland. 

Experiments on Tremor Sense in Conditioned Cats. 

S. Dworkin. 

Electrical Records from the Eighth Nerve. 

D. /\. Ross. 

l^Iechanism of Natural Arrest of Hemorrhage from a Wound. 

John Tait. 

Experiments to Demonstrate the Modern Conceptions of Gastric Secretion and 
1 heir Bearing on Gastric Digestion. 

B. P. Babkin and Assistants. 


McGILL UNIVERSITY MEDICAL SCHOOL 
Pathological Institute 
(3775 University St.) 

Lecture Theatre 
(Capacity — 125) 

The Heart Beat and EIcctrr>cardiograph (Moving Picture). 

L. M. Hur.Kthal, Boston, Mass. 

Syndrome of the Superior Coret>vlIar .Artery (Moving Picture). 
C. K. Rus‘iel. 

Chronic .Arthritis (.Moving Picture). / 

\\ . Paul IIolhriKik, Tuc<on. .Ariz. •' 

y' * 

X' 






NOTRE DAME HOSPITAL 
(L'Vi Siu-rljr.xjke St.. Ea'^f 
Clinicrd Theatre / 

( C.ajeacity — 150) f 
tal .Anatomy .n; Chr'cstc 
Masson. ^ 
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9:45-10:30 Symptomatology of Peptic Ulcer. 

E. P. Benoit. 

10:30-11 :15 The Radiological Diagnosis of Peptic Ulcer. 

A. Laquerriere. 

11:15-12:00 The Treatment of Peptic Ulcer. 

H. Gelinas. 


E-H 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Out-Door Department 
No Program on Wednesday 


E-III 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Out-Door Department 
(Capacity — 10) 

10 :00-12 :00 Neurological Clinic. 

Edgar Langlois and Assistants. 


E-IV 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Medical Wards 
(Capacity — 15) 

10:00-12:00 Bedside Clinics. 

A. LeSage and Assistants. 


F-1 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


HOTEL DIEU 
(65 Pine Avenue, West) 
Clinical Theatre 
(Capacity — 150) 
Title to be supplied later. 

E. Rist, Paris, France. 

General Survey of Pyelitis. 

Oscar Mercier. 

Duodenal Ulcer. 

Lay [Martin, Baltimore, Md. 

X-Ray Demonstration. 

Leo Pariseau. 


F-II 

HOTEL DIEU 
(65 Pine Avenue, West) 
No Program on Wednesday 


G-I 


9 : 00 - 10 :00 


CHILDREN’S MEMORIAL HOSPIT.AL 
(1415 Cedar Avenue) 

Medical Theatre 
(Capacity — 100) 

1. Coeliac Disease. 

2. Bronchiectasis and Asthma. 

Alan Brown, Toronto, Ont. 
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10:00-10:30 Relation of Sinus Infection to Respiratory Diseases in Infancy and Cliildliood. 

A. B. Chandler. 

10:30-11:15 Renal Dwarfism. 

• L. il. Lindsay. 

11:15-12:00 A Case of Osteomalacia with Cloudiness of the Cornea. 

S. Graham Ross. 


G-II 

CHILDREN’S AIEMORIAL HOSPITAL 
(1415 Cedar Avenue) 

Baby Ward 
(Capacity — 15) 

9:00-10:30 Ward Rounds. 

H. P. Wright. 


.G-III 

CHILDREN'S MEMORIAL HOSPITAL 
(1415 Cedar Avenue) 

Medical Ward 
(Capacity — 15) 

10:30-12:00 Ward Rounds. 

H. B. Cushing. 


H 

HOPITAL SAINTE JUSTINE 
(6055 St. Denis St.) 

Clinical Theatre 
(Capacity — 100) 

9:00- 9:45 Asthma in Children. 

Horton Casparis, Nashville, Tenn. 

9:45-10:30 Lcs etat de denutrition du nourrisson. (The State of Undernourishment in 
Infants). 

Gaston Lapierre. 

10:30-11:15 Lc problcme dc Tepilcpsic infantile. (The Problem of Infantile Epilepsy.) 
J. A. Lussier. 

11:15-12:00 Lc tetanic infantile. (Infantile Tetany.) 

Henri Baril. 


/-/ 

McGILL UNIVERSITY MEDICAL SCHOOL 
Mcdic.nI Building 
(3640 University St.) 

Department of Anatomy, Third Floor 
No Program on Wednesday. 


/-// 


30 - 1 


CO 




McGIIJ. UNIVERSITY MEDIC.AT. SCHOOL 
McfHcnl Building 
(J'j-tO University St.) 

Osier Library. Third Flwr 
(C.npacity — 75) 

The OTcr X.ibr.'iry will ixr open IjclwceJ! tlieie liMirs, when Sir Willi.nm O’.IerT 
collect if'O may be inspected, A '.peciaS cxfiiiiit of b'’wh'i fintnosn in the 
h:‘tory oi Medichte and Seir::-e fw'. h-^en arr-inged. 

Ti:r Lihraran. Dr, V/, W, rf.nnei', will h-e- j.-rei'nit fn ree'-jve at! 
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i-iii 


AIcGILL UNIVERSITY MEDICAL SCHOOL 
Medical Building 
(3640 University St.) 

Pathological Museum, Second Floor 
(Capacity — ^75) 

Special Exhibits wiii be set out consisting of: 

a) Collection on the Clinical Classification of Congenital Heart Disease re- 

cently presented at the Centenary Meeting of the British I^Iedical 
Association ; 

b) Representative series from the Medical Historical Aluseum. These will 

include (1) Sir William Osier’s Canadian Pathological collection, 
consisting of some ISO specimens, with its Bibliography; (2) Other 
special exhibits illustrative of general Aledical Historj-. 

Alaude E. Abbott. 


A-l 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Thursday, February 9, 1933 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Medical Theatre 
(Capacity — 100) 

Types of Chronic Rheumatism. 

Ralph Kinsella, St. Louis, Mo. 

Intravenous Vaccine Therapy in Chronic Arthritis. 

W. B. Rawls, New York, N.Y. 

Chronic Intractable Asthma. 

G. L. Waldbott, Detroit, Mich. 

Diagnostic Clinic. 

Logan Clendening, Kansas City, Mo. 


A-II 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 
Surgical Theatre 
(Capacity — 150) 

9 :00- 9 :4S Hypertension and Cerebral Phenomena. 

Alfred Gordon, Philadelphia, Pa. 

9 :45-10 :30 Angina Pectoris. 

J. B. Wolffe, Philadelphia, Pa. 

10:30-11:15 Jaundice in Cardiac Disease. 

Alfred Stengel, Philadelphia, Pa. 

11:15-12:00 Diuretics. 

• D, Sclater Lewis. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Nurses’ Theatre 
(Capacity — ^250) 

9 :00- 9 :45 The Relation of Emotional Factors to Thyroid Disorders. 
James H. Means, Boston, Afass. 


1000 

9:45-10:30 

10:30-11:15 

11:15-12:00 

A-IV 

9:00-11:30 

A-V 

9 :00- 9 :45 
9:45-10:30 
10:30-11:15 
11:15-12:00 

A-FI 

9:00-10:00 

10 : 00 - 11:00 

A-V 1 1 

n 12:00 
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The Importance of Mental Aspects in the Etiolog>' and Treatment of Tu- 
berculosis. 

Lawrason Brown, Saranac Lake, N.Y. 

The Ps 3 'chiatric Factors in the Causation of Gastro-intestinal Disorders. 

W. C. Alvarez, Rochester, Minn. 

Emotional Factors in Organic Disease. 

Franz Alexander, Chicago, 111. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward B 
(Capacitj' — 50) 

A selected group of interesting cases will be continuously demonstrated for all 
members who may be interested to examine them between these hours. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, AVest) 

Ward D 
(Capacitj' — 15) 

Bedside Clinic: Chronic Chlorosis. 

William B. Castle, Boston, Mass. 

Bedside Clinic. 

C. F. Moffatt. 

Bedside Clinic: Clinical Diagnosis of Cardio-arrhythmias. 

Wm. D. Reid, Boston, Mass. 

Bedside Clinic: Peptic Ulcer. 

C. G. Sutherland. 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward K 
(Capacit)' — 15) 

Bedside Clinic : Obesity. 

James S. ^fcLcster. Birmingham, Ala, 

Bedside Clinic: Toxic Adenoma of the ThjToid. 
Henrj’ M. ThoiTias, Jr,, Baltimore, Md, 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Mcflic.al Laboratories 
(Capacity — IS) 

Demonstrations in Respiratory Physiology ; 

1. The McaMjrcment of laing Vohum,: without I'orced Brratliing. 

Ronald V. Christie and C. A. Mclntm.h. 

2. Variations in Lung Volume and its Ftmction.al .Significance in Disease, 

fa) XormaL, 
fh) Emphysema. 

fr,i Pnesuiy-th'jrax, Phrettirotomy .and Tfioracopla'ty, 
id) Lungect'tmy, 

fc) Rcspir'a!»'>ry 'reurosii, 

RornM V. Oui'-'.ie aT;d C. .A. Mclnt'vh. 
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MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 
Surgical Theatre 
(Capacity — ^200) 


9 :00- 9 :45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Diabetes. 

E. P. Joslin, Boston, Mass. 
Tuberculosis and Diabetes. 

W. R. Kennedy. 

The Fundas Oculi in Diabetes Melhtus. 


S. H. McKee. 

The Treatment of Diabetes. 

Henry Rawle Geyelin, New \ork, H 


.Y. 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., tast; 

Out-Door Theatre 
(Capacitj' — 30) 

9 :00- 9 :45 Poliomyelitis. 

P. N. MacDermot. 

9 :45-10 :30 Encephalitis. 

Lome C. Montgomery. 

10 :30-l 1 :15 V.™ ^ ™Vacciie)n'ci.rc.mc Ar.hritis, 

„:15-13:00 A S 


B-III 


MONTREAL GENERAL g^OSPITAL 
(66 Dorchester St., East; 

Pathological Theatre 

(Capacity— 60) T,,{ection of the Genito-urinary 

10-30-12:00 Pathological Conference: Mahgnancy a 
Tract. 

F. S. Patch. 


B-IV 


MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., Eas ) 

Ward A 






AT'l — 


B-V 


MONTREAL GENERAL nAL 

(66 Dorchester St., East; 

Ward C 

(Capacity— 50) 

, flic Extremities. 

,, 00 - 10:00 

10-00-11:00 Thrombo-angiitis Md. 

Thomas P. Spnnh BHt.morc^^^^ Extremities. 

11 *(10-12 ;00 Demonstration of ^est. 

C. W. Fullerton. 
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*^) Collection on the Clinical Classification of Congenital Heart Disease 
recently presented at the Centenary Meeting of the British Medical Associ- 
ation ; 

b) Representative series from the Medical Historical Museum. These will 
include (1) Sir William Osier’s Canadian Pathological colectioii, consist- 
ing of some 150 specimens, with its Bibliography; (2) Other special 
exhibits illustrative of general Medical History. 

Maude E. Abbott. 


Friday, February 10, 1933 

A-I 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Medical Theatre 
(Capacity — 100) 

9 :00- 9 :45 Diverticulitis. 

R. H. M. Hardisty. 

9:45-10:30 X-Ray Diagnosis of Diverticula of the Gastro-intestinal Tract. 
E. C. Brooks. 

10:30-11:15 Progress in the Management of Various Types of Colitis. 

J. A. Bargen, Rochester, Minn. 

11:15-12:00 Jaundice in Diagnosis. 

Lay Martin, Baltimore, Md. 


A-II 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Surgical Theatre 
(Capacity — 150) 


9 :00- 9 :45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Erythema Nodosum and Tuberculosis. 

H. B. Cushing. 

Pulmonary Neoplasms. 

Harlow Brooks, New York, N.Y. 
Differential Diagnosis of Congenital 
Maude E. Abbott. 

X-Ray Diagnosis of Bone Lesions. 

A. Howard Pirie. 


Heart Disease, with Illustrative Cases. 


A-III 


9 :00- 9 :45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Nurses’ Theatre 
(Capacity — ^250) 

Pernicious Anemia. 

Cyrus C. Sturgis, Ann Arbor, MicD. 

Neutropenia. 

J. Kaufmann. 

Monocvtic Leukemia. 

Thomas P. Sprunt, Baltimore. Md. 

Myelotoxic Anemia. 

R. Gottlieb. 
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A-IV 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward B 
(Capacity — SO) 

9:00-11:30 A selected group of interesting cases will be continuonsly demonstrated for 
all members who may be interested to examine them between these 
hours. 


A-V 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward D 
(Capacity — 15) 

9:00- 9:45 Bedside Clinic. 

W. F. Hamilton. 

9:45-10:30 Bedside Clinic: Cardiac Asthma. 

Maurice C. Pincofls, Baltimore, Md. 

10:30-11:15 Bedside Clinic: Diagnostic Clinic on Hepatic Enlargement. 

Duncan Graham, Toronto, Ont. 

11:15-12:00 Bedside Clinic. 

D. Sclater Lewis. 


A-VI 


9:00-10:00 
10 :00-ll:00 


ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 

Ward K 
(Capacity — IS) 

Bedside Clinic :Tetany. 

David P. Barr, St. Louis, Mo. 

Bedside Clinic: The Diabetic Child. 

E. H. Mason. 


A-VII 

ROYAL VICTORIA HOSPITAL 
(Pine Avenue, West) 
Ncuro-pathological Laboratories 
(Capacity — 15) 

11:00-12:00 Demonstration of Ncuro-pathological Material. 

W. V. Cone, Lyle Gage and Assistants. 


B-I 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 

Surgical Theatre 
(Capacity — ^200) 

9:00- 9:45 Clinical Aspects of Hyperthyroidism. 

Roger I. Lee, Boston, ilass. 

9:45-10:30 Pitfalls in Interpretation of Tests for Basal Metabolism. 

I. M. Rabinowitcli. 

10:30-11:15 The Present Status of the Medical Treatment of Hyperthyroidism. 

James H. Means, Boston, Mass. 

11:15-12:00 Surgical .Aspects of Hyperthyroidism. 

E. M. Eberts. 
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B-II 


9:00- 9:45 
9:45-10:30 
10:30-11:15 
11:15-12:00 


Friday, February 10. 1933 (Continued) 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 
Out-Door Theatre 
(Capacity — 30) 

Arteriosclerotic Heart Disease. 

F. M. Smith, Iowa City, Iowa. 

Aortic Valvular Disease. 

_ L. F. Bishop, Jr., New York, N.Y. 

Digitalis Therapy. 

H. N. Segall. 

Quinidine Therapy. 

Neil Feeney. 


B-III 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St., East) 
Pathological Theatre 
(Capacity — 60) 

10:30-12:00 Pathological Conference. 

L. J. Rhea. 


B-IV 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St, East) 

Ward A 

No Program on Friday. 


B-V 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St, East) 

Ward C 
(Capacitj' — 50) 

9:00-10:00 Ward Demonstration: Silicosis. 

J. G. Browne. 

10:00-11:00 Ward Demonstration: Delayed Development of Pneumoconiosis. 

P. H. Pierson, San Francisco, Calif. 

11:00-12:00 Ward Demonstration: Pneumothorax. 

J. B. Ross. 


B-VI 

MONTREAL GENERAL HOSPITAL 
(66 Dorchester St, East) 

Ward E 
(Capacity — 50) 

9:00-10:30 Ward Rounds. 

C. P. Howard. 


C 


McGILL UNIVERSITY MEDICAL SCHOOL 
Biological Building 
No Program on Friday. 
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D 

McGILL UNIVERSITY MEDICAL SCHOOL 
Pathological Institute 
(3775 University St.) 

Lecture Theatre 
(Capacity — 125) 

9:00-10:00 The Clinical Significance of Diphtheroid Bacilli; A Critical Analysis of 510 
Positive Blood Cultures from 320 Patients. 

R. H. Durham, Detroit, Mich. 

10:00-11:00 A New Conception of the Pathology of Experimental Tuberculosis. 

S. A. Petroff, Saranac Lake, N.Y. 

11:00-12:00 Renal Cortical Necrosis. 

W. de M. Scriver. 


E-I 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Clinical Theatre 
(Capacity — 150) 

9 :00- 9 :45 Lipoidic Nephrosis. 

A. Leger. 

9 :4S-10 :30 Choleocystitis. 

J. Albert Rouleau. 

10:30-11 :15 Choleocystography. 

J. A. Mousseau. 

11:15-12:00 Cholelithiasis. 

Frank Smithies, Chicago, 111. 


E-II 

NOTRE DAME PIOSPITAL 
(1560 Sherbrooke St, East) 
Out-Door Department 
(Capacity — 50) 

10 :00-12 :00 Demonstration of Cases in Dermatology and Syphilis. 
Alberic Marin and Assistants. 


E-IlI 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Out-door Department 
No Program on Friday. 


E-IV 

NOTRE DAME HOSPITAL 
(1560 Sherbrooke St., East) 
Medical Wards 
(Capacity — 15) 

10:0-0-12:00 Bedside Clinics. 

A. LeSage and Assistants. 
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HOTEL DIEU 
(65 Pine Avenue, West) 

Clinical Theatre 
(Capacity — ISO) 

9 ;00- 9 :45 Title to be supplied later. 

E. Rist, Paris, France. 

9:45-10:30 External Causes of Ocular Muscle Deficiency. 

P. E. Bousquet. 

10:30-11:15 Cardiac Clinic. 

Walter L. Bierring, Des Moines, Iowa. 
11:15-12:00 Goitre. 

Donald Kingston. 


F-II 

HOTEL DIEU 
(65 Pine Avenue, West) 
No Program on Friday. 


. G-I 

CHILDREN’S MEMORIAL HOSPITAL 
(1415 Cedar Avenue) 

Medical Theatre 
(Capacity — 100) 

9:00- 9:30 Diphtheria Immunization by Intracutaneous Alethods. 

Alton Goldbloom. 

9:30-10:00 Simple Anemias of Infancj'. 

H. P. Wright. 

10:00-10:30 Treatment of Congenital Lues. 

A. K. Geddes. 

10:30-11:00 Demonstration of Unusual Skin Diseases Encountered in Children. 
L. P. Ereaux. 

11:00-12:00 Demonstration of Neurological Cases. 

A. W. Young. 


CHILDREN’S MEMORIAL HOSPIT.AL 
(1415 Cedar Avenue) 

Baby Ward 
(Capacity — IS) 

9 :00-10 :30 Ward Rounds. 

R. R. Struthers. 


CHILDREN’S MEMORIAL HOSPITAL 
(1415 Cedar Avenue) 

Iifedical Ward 
(Capacity — IS) 

10:30-12:00 Ward Rounds. 

S. Graham Ross. 
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H 

HOPITAL SAINTE JUSTINE 
(6055 St. Denis St.) 

Clinical Theatre 
(Capacity — 100) 

9:00- 9:45 Broncho-pneumonies a Plasmode. (Malarial Broncho-pneumonia.)' 

Pierre Masson. 

9:45-10:30 Le Vaccin B. C. G. (Vaccine B. C. G.). 

J. A. Beaudouin. 

10:30-11:15 Diagnostic des Cardiopathies Infantiles. (Diagnosis of Cardiopathies in In- 
fants.) 

Paul Letondal. 

11:15-12:00 Le Diabete Infantile. (Infantile Diabetes.) 

A. Dutilly. 


/-/ 

McGILL UNIVERSITY MEDICAL SCHOOL 
Medical Building 
(3640 University St.) 

Department of Anatomy, Third Floor 
(Capacity — 100) 

9:00-10:00 Consideration of Referred Pain. 

S. E. Whitnall. 

10:00-11:00 The Neurogenic Factor in Gastric and Duodenal Ulcer. 

J. Beattie. 

11:00-12:00 The Demonstration of Preparations of the Nasal Accessory Sinuses. 
H. E. MacDermot. 


/-// 

McGILL UNIVERSITY MEDICAL SCHOOL 
Medical Building 
(3640 University St.) 

Osier Library, Third Floor 
(Capacity — 75) 

9 :30- 1 :00 The Osier Library will be open between these hours, when Sir William Osier’s 
collection may be inspected. A special exhibit of books famous in the 
historj’ of Medicine and Science has been arranged. 

2 ;30- 5 :00 The Librarian, Dr. W. W. Francis, will be present to receive all visitors. 


l-III 

McGILL UNIVERSITY MEDICAL SCHOOL 
Medical Building 
(3640 University St.) 

Pathological Museum, Second Floor 
(Capacity — 75) 

Special Exhibits will be set out consisting of: 

a) Collection on the Clinical Classification of Congenital Heart Disease 
recently presented at the Centenary Meeting of the British Medical Asso- 
ciation. 

b) Representative series from the Medical Historical }^Iuscum. These will 
include (1) Sir William Osier's Canadian Pathological collection, consist- 
ing of some ISO specimens, with its Bibliography; (2) Other special 
exhibits illustrative of general Medical History. 

Maude E. Abbott. 



College News Notes 
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DOCTOR ALFRED LEFTWICH 
GRAY 

Dr. Alfred Leftwich Gray (Fel- 
low), died at his home in Richmond, 
Va., October 13, 1932, after an illness 
of eighteen months. 

Dr. Gray was born October 2, 1873, 
af Palmyra, Va., and received his aca- 
demic and medical training at the Uni- 
versity of Virginia, from which he 
was graduated in 1897. In 1899 he 
joined the faculty of the University 
College of Medicine, where he served 
as Professor of Physiology from 1901 
until that school was merged with the 
Medical College of Virginia in 1913. 
He was a pioneer in Roentgenology 
and in 1916 became Professor of 
Roentgenology in the Medical Col- 
lege of Virginia, a position he con- 
tinued to fill until his death. In addi- 
tion to teaching and private practice 
he was Roentgenologist to the Hos- 
pital Division of the Medical College 
of Virginia, St. Luke’s Hospital and 
Pine Camp Hospital, and was Dean of 
the Medical College of Virginia from 
1913 to 1919. 

At the beginning of the World War 
Dr. Gray was commissioned Major in 
the Medical Reserve Corps and, as 
commanding officer, organized and con- 
ducted the Richmond School of Mili- 
tary Roentgenologists. He was an 
active member of numerous medical 
organizations and served as president 
of the Richmond Academy of Medi- 
cine, Medical Society of Virginia. 
American College of Roentgenolog)’ 
and American Roentgen Ray Societ}'. 
He had beeen a Fellow of the Ameri- 


can College of Physicians since 1920. 
While a recital of the posts he held 
indicates a life of accomplishment far 
beyond the ordinary, it fails to portray 
fully those qualities of mind and heart 
that will linger longest in the memo- 
ries of those who knew him. To few, 
indeed, is it given to attain the degree 
of confidence and affection in which 
Dr. Gray was held by his fellow physi- 
cians. His ability, energy and sense 
of fairness marked him as a leader and 
he was chosen often to represent the 
various professional and educational 
organizations with which he was con- 
nected. Especially in times of stress, 
when men lose their heads and pas- 
sion rules, his innate tact and sound 
judgment shone brilliantly. Of his 
time and talents he gave generously. 
To the hundreds of physicians and 
students with whom he labored he was 
ever the sympathetic friend and genial 
companion, who was always accessible 
and always willing to help. 

In the passing of Dr. Gray the State 
has lost one of its most useful sons; 
the medical profession a most loyal 
and devoted member; and his associ- 
ates a wise counsellor and faithful 
friend. 

(Furnished by J. jMorrisox Hutch- 
eson, M.D., F.A.C.P., Governor 
for Virginia ) 

DOCTOR EDWARD BATES 
BLOCK 

Dr. Edward Bates Block (Fellow). 
Atlanta, Ga., died October 25, 1932; 
aged, fifty-eight years. 

Dr. Block received his medical de- 
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which take origin from cells in the 
gray matter of the spinal cord, travel 
through the ventral roots and white 
rami, and enter the sympathetic s3’-s- 
tem, to terminate in synaptic relation 
with the nerve cells found in the sym- 
pathetic ganglia. These fibers are often 
designated as preganglionic fibers, 
while those that arise in the ganglia 
and relay the impulses onward are 
called postganglionic. The gray rami 
contain postganglionic fibers most of 
which have no myelin sheaths ; the 


of descending fibers from the white 
rami of the lower thoracic and upper 
lumbar spinal nerves. 

Those fibers of the white rami, 
which are concerned with the innerva- 
tion of the abdominal viscera, pass 
into the splanchnic nerves and end in 
the celiac ganglion. These fibers reach 
the splanchnic nerves after passing 
through the lower half of the thoracic 
sympathetic chain; but the)^ are not 
interrupted in the chain ganglia 
through which they pass. 



Fig. 1. Diagram of pre- and postganglionic nerve fibers. 


white rami contain preganglionic fi- 
bers, which arc all of small caliber 
and myelinated. 

The majority of the preganglionic 
fibers turn cither upward or down- 
ward in the sympathetic chain, and 
run for varying distances within it 
before ending in its ganglia. The 
cervical sympathetic trunk is com- 
posed almost exclusively of pregang- 
lionic cfTcrent fibers, derived throueh 
the white rami from the upper thoracic 
nerves and ascending to terminate in 
the cervical sympathetic ganglia. The 
lumbar and sacral portions of the 
trunk arc composed in the major part 


The sympathetic nervous s\’stcm, as 
defined anatomically, receives addi- 
tional fibers from the spinal cord by 
way of the visceral branches of the 
third and fourth sacral nerves. These 
make no connection with the sympa- 
thetic chain but join with the hypo- 
gastric nerves to form the vesical 
plexus, which is situated lateral to the 
neck of the bladder and from which 
fibers are distributed to the- pelvic 
viscera. 

The peripheral sympathetic ple.xuses 
are joined by fibers from certain of 
the cranial ncr%-es. Of these the vagus 
makes the largest contribution. It 


1015 


Anatomy of the Autonomic Nervous System 


gives off several cardiac branches. The 
superior cardiac branch of the left 
vagus runs in front of the arch of the 
aorta and enters the superficial part 
of the cardiac plexus. The other car- 
diac branches from the left vagus and 
all from the right vagus enter the deep 
part of the cardiac plexus which is sit- 
uated behind the aortic arch. In these 
plexuses the vagal fibers are joined by 
others from the cervical sympathetic 
ganglia and are distributed along with 
these sympathetic fibers through the 
plexuses accompanying the coronary 
arteries. 

Each vagus gives off two or three 
small branches, which join the anterior 
pulmonary plexus in front of the root 
of the lung, and then pass behind the 
bronchus, giving* off numerous branches 
which are joined by filaments from 
the thoracic sympathetic chain to form 
the posterior pulmonary plexus. Be- 
low the root of the lung the two vagi 
break up into branches which form 
a plexus surrounding the esophagus. 
Fibers from the left vagus supply the 
anterior surface of the stomach and 
some run through the hepatic branch 
to the left lobe of the liver. Fibers 
from the right vagus are distributed 
to the posterior surface of the stom- 
ach, and to the celiac plexus. Through 
the celiac plexus fibers from the right 
vagus reach the liver, gall-bladder, 
pancreas, spleen, kidneys, suprarenal 
glands, and intestines. 

There are then three streams of 
preganglionic visceral efferent fibers: 
(1) a cranial stream from the third, 
seventh, ninth, and tenth cranial 
nerves; (2) a thoracicolumbar stream 
from the thoracic and upper lumbar 
spinal nerves by way of the white 


rami; and (3) a sacral stream from 
the second, third, and fourth sacral 
nerves. The cervical and lower lum- 
bar nerves contain no visceral efferent 
fibers and thus serve to separate the 
three streams. 

These three groups of preganglionic 
visceral efferent fibers, and the post- 
ganglionic neurones which are asso- 
ciated with them, constitute what is 
known as the autonomic nervous 53^5- 
tem. In other words, this term is used 
to designate the aggregate of all \-is- 
ceral efferent neurones, both pre- and 
postganglionic, irrespective of whether 
the3r are associated with cerebral or 
spinal nerves. It is through this sys- 
tem that the glands, heart, and smooth 
muscle receive their efferent innerva- 
tion, Two principal divisions of the 
autonomic s}'stem are recognized, 
namel)' thoracicolumbar and craniosa- 
cral. These divisions are also known 
as the sympathetic and parasympa- 
thetic systems. Now we are using the 
term S3Tnpathetic system in its restrict- 
ed ph3'sioIogical sense, not for some- 
thing- which can be isolated in the 
dissecting room, but to designate a 
particular group of visceral efferent 
neurones. 

The preganglionic fibers of the 
thoracicolumbar or sympathetic divi- 
sion leave the cord b}' wav of the 
thoracic and upper lumbar spinal 
nerves, run b)' way of the white rami 
to the sympathetic chain and end 
either in the ganglia of this chain or 
in the prevertebral ganglia. The pre- 
ganglionic fibers of the craniosacral 
or paras}'mpathetic division do not join 
the sj-mpathetic chain but end in 
terminal ganglia situated cither in or 
close to the organ supplied. In their 
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failure to make connections with the 
sympathetic chain, and in their rela- 
tion to the terminal ganglia, the fibers 
of the cranial and sacral streams agree 
with each other and differ from those 
of the thoracicolnmbar outflow. Also 
in their response to drugs like atropin 
and adrenalin the two former agree 
with each other and differ from the 
latter. There are, therefore, good rea- 
sons for grouping the cranial and sa- 
cral divisions of the autonomic system 
together under the designation of the 
parasympathetic S3'stem. 

The rami communicantes, sympa- 
thetic chain, and splanchnic nerves 
contain no parasympathetic fibers; but 
in most of the peripheral plexuses 
sympathetic and parasympathetic fibers 
are intermingled. In this way the vis- 
cera receive fibers of both types and 
thus have a double nerve supply. The 
parasympathetic postganglionic neu- 
rones have their cells of origin in 
ganglia situated either in or close to 
the organ which they supply. These 
postganglionic fibers are therefore, as 
a rule, much shorter than the post- 
ganglionic fibers of the sympathetic 
division whose cells of origin are lo- 
cated in the vertebral or prevertebral 
ganglia. In many of the peripheral 
plexuses, therefore, preganglionic para- 
sympathetic fibers arc accompanied 
i)y ix)stganglionic sympathetic fibers. 

The cells of origiti of the visceral 
efferent fibers differ from ordinary 
motor cells, like those in the hypo- 
glossal nucleus, in their smaller size, 
less abundant cytoplasm, and smaller 
-Vissl bodies. Cells of this type are 
found in the Edinger-Westpbal nu- 
cleus. which gives rise to the fibers of 


the third nerve that innervate through 
the ciliary ganglion the intrinsic mus- 
culature of the eye. Such cells are also 
found in the salivator nuclei which 
give rise to the fibers of the seventh 
and ninth nerves that control the flow 
of saliva, and in the dorsal motor nu- 
cleus of the vagus tvhich gives rise to 
fibers for the thoracic and abdominal 
viscera. Neurones of the same type 
are found in the intermediolateral cell 
column of those segments of the cord 
which are associated with white rami, 
and in the lateral part of the gray 
matter of the lower sacral segments; 
The last mentioned group of cells gives 
rise to efferent fibers for the pelvic 
viscera. 

The autonomic nervous sj'stem 
which we have described as the sum 
total of all visceral efferent neurones 
is by definition purely an efferent sys- 
tem ; but this does not mean that there 
are not also visceral sensory fibers. 
These are found in great numbers in 
the vagus, white rami, and visceral 
branches of the second, third, and 
fourth sacral nerves. These fibers have 
their cells of origin in the cerebro- 
spinal ganglia and, though they usually 
pass through one or more sympathetic 
ganglia on their way to their termina- 
tions in the viscera, they make no con- 
nections in these ganglia. Visceral re- 
flexes, therefore, travel arcs of at least 
three neurones. The impulses reach 
the central nervous system over vis- 
ceral afferent fibers and leave along 
preganglionic visceral efferent fibers. 
These end in sympathetic ganglia, and 
the impulses which thev carry are re- 
layed to involuntary muscle and gland- 
ular tissue by postganglionic fibers. 



1017 


Anatomy of the Autonomic Nerv'ous System 


The ganglia, with the possible excep- 
tion of those in the enteric plexuses, 
do not serve as reflex centers, but only 
as relay stations in the conduction 
pathways from the central nervous 
system to the ■\dscera. 

Innervation of Blood Vessels 

The blood vessels of the abdominal 
ca^^ty are surrounded by sympathetic 
nerves which branch and reunite about 
the vessels in such a wa}' as to form 
dense plexuses. The individual strands 
composing these plexuses are so large 
that the}’’ ma}' be seen and folloived in 
the dissecting room. These strands are 
composed chiefly of unmyelinated post- 
ganglionic fibers from the celiac gang- 
lion, but they contain also vagal fibers 
and sensory fibers from the splanchnic 
nerves. Around the origin of the celiac 
artery this network is especially dense 
and forms along with the two celiac 
ganglia the celiac plexus. From this 
as a central point subordinate plexuses 
extend in all directions along the he- 
patic. gastric, and splenic arteries and 
along the mesenteric and other branches 
of the abdominal aorta, and follow 
these vessels into the organs which 
they supply. A plexus accompanies the 
abdominal aorta and divides below 
into the two hypogastric plexuses 
which join the vesical plexus in the 
pelvis. 

The nervous investment of the tho- 
racic aorta is much more delicate; but 
in close relation to the aortic arch lie 
the superficial and deep cardiac plex- 
uses from which strands are given off 
that accompany the coronary arteries. 

It should be emphasized that the 
vessels of the extremities are not ac- 


companied by similar plexuses. Le- 
riche, when he advocated periarterial 
sympathectomy, did not realize the 
profound difference which exists in 
this respect between visceral and som- 
atic vessels. In most instances the 
nerve supply for a viscus accompanies 
the artery and is distributed to the or- 
gan along the arterioles. But in the 
extremities not even the branches of 
the arterial tree are supplied in this 
way. It is true that a plexus contin- 
uous with that surrounding the aorta is 
found on the common iliac arter}- and 
that some bundles of fibers are con- 
tinued along the external iliac to the 
femoral artery beyond which they can- 
not be followed. With the exception 
of these few fibers the vessels of the 
leg receive their innervation in an en- 
tirely different manner, namely by way 
of branches from neighboring somatic 
nerves. 

In a recent study of the innerva- 
tion of the vessels of the hind limb of 
small mammals by Woollard^ the nerve 
fibers were stained with methylene 
blue and the entire arterial tree dis- 
sected out and arranged on a slide as 
a whole mount. In such a preparation 
he was able to trace a plexus from 
the aorta along iliac vessels. Individ- 
ual bundles of fibers could be traced 
to the femoral artery wlicrc they 
became reduced in size and finally 
disappeared. The fibers in tlic.^’c bun- 
dles were almost all unmyelinated po.«t- 
ganglionic sympathetic fibers, and for 
this reason these bundles could readily 
be distinguished from those derived a- 
branches from adjacent somatic nerve- 
since these twigs contained large mun- 
hers of myelinated sensory filler-. 



Wl 8 

■ Burus-' h 

"“•"Pfete i' "rafi of 

filers fo;/o ?^'’^''ah'on of tj^ 

SSt t- ■ “.“ * 

''^"Paae* of ie 

'^bers ^fore f?-^^'®«ed 

vessefe®"'® *e .vaj;! T°''^ 

ionp-iV, j. ^^^oral 

/o„nd.”l“f"^%co„.afe^^';e,adVe,; 

fijat t/, 

,7-= ?-Ve„ f'-o™ 

WoodvessoJs^p® ®®a« hv/p-*''^^ 
®«'«iearferi,^^f“'-« 2 J. tte 

^^^ativejy 




^bort 

of fh ^^snces j» 

be 4 " 7 r^P^-vu. 

therefore ^be the 

^bat n^’. 

P^^ipheral ^ot 

fbe/r e, ^^^seis. r„ T^^^vate th. 
^y^Pathpi-’ ^ Order fn ^ ^bo 

"^easap^ tV . ®”ervatf! 
^^!>Slion,d /^ove the^ it is 
Pnate or section fh 

veL?”"' "‘'""^Ppro-. 

‘“"^ries a * and oa„- 

’■'"‘'“'’a fhdr to the 

■'5-s?ssr»* 

if ^'■"- itiost of 'l^'^daes of 

^y^hnated anw ^ bbers 

‘”X”;/»^5X£"=:- 

""•'‘•™j;,;,“;».Sfr 

^^o^/fon 63, 



- D- 




^'•^^‘Ph.r.nl hloou V 

'CSf/*] 



1019 


Anatomy of the Autonomic Nervous System 


way of the plexus on the- vertebral 
arter 3 ^ Some are sensory fibers derived 
from recurrent branches of cranial 
nerves and a few come in small bun- 
dles directly from the brain stem. The 
fibers can be followed along the small 
arteries and arterioles which ramify 
within the pia mater (Stohr^). Has- 
sin® found these fibers most abundant 
in the pial vessels at the base of the 
brain, i.e., over the pons, cerebellum, 
medulla, and cerebral peduncles. He 
could not find nerve fibers following 
the blood vessels into the substance of 
the brain, and Stohr was also of the 
opinion that the blood vessels within 
the central nervous system are not ac- 
companied by nerve fibers. More re- 
cently Clark® has been able to follow 
these fibers along the small arteries 
that penetrate into the brain substance. 

Until quite recently there was no 
satisfactory evidence to show that in- 
tracranial blood vessels are under vaso- 
motor control, but this now appears to 
have been furnished by Forbes and 
Wolff." They observed the pial vessels 
through a window set in an opening 
in the skull and were able to see the 
small arteries of the pia contract im- 
mediately after stimulation of the 
cervical sympathetic trunk, and dilate 
after stimulation of the central end of 
the cut vagus nerve. Many clinicians 
believe that cerebral vascular spasm 
may cause transient hemiplegia, apha- 
sia, migraine, and convulsions. This 
view receives support from these 
recent anatomical and physiological 
studies of the meningeal vessels. 
Innervatiox of Skeletal IMuscle 

I am glad to be able to tell j'ou that 
the fundamental facts regarding the 


innervation of skeletal muscle may be 
stated correctly in very simple terms, 
in fact in the same simple terms wliich 
were used prior to 1910. In that year 
Boeke® described an accessory inner- 
vation of striated muscle by unmyelin- 
ated sympathetic fibers, and in a long 
series of subsequent papers he has at- 
tempted to support that view. Because 
of Boeke’s recognized ability as an in- 
vestigator and because his observations 
received more or less support from the 
investigations of Agduhr,® Kulchit- 
sky,^® and Kuntz,*^ the idea that 
striated muscle receives part of its in- 
nervation through sympathetic fibers 
came to be generally accepted. Hun- 
ter^^ and Ro 3 de^® by advocating s 3 un- 
pathectomy as a measure for relief of 
spastic paralysis gave wide publicity 
to the idea that the muscles receive 
their tonic innervation from the S 3 ’m- 
pathetic system. 

But beginning with the important 
contribution of Hinsey^^ in 1927 there 
have appeared during the last four 
years a series of papers, 'which have 
definite^ shown that skeletal muscles 
are not innervated b3'’ sympathetic 
fibers, although a considerable number 
of such fibers is found on the intra- 
muscular blood vessels. Hinse3% in 
three sets of experiments, isolated 1)3’ 
degeneration methods the different 
t3'pes of fibers. First, b3’ section of 
the spinal nerves distal to the spinal 
ganglion he caused the degeneration 
of all somatic fibers in the hind limb 
and was able to stud 3 ' the distri!)Ution 
of the S3'mpathetic fibers. He also 
studied the sensor\’ fibers after the de- 
generation of all motor and sympa- 
thetic elements, and the motor fibers 
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after degeneration of the other two 
types. The results of his studies are 
summarized graphically in figure 3. 
The ordinary muscle fibers receive 
only one type of nerve fiber, somatic 
motor, arising from cells in the an- 


unable to find in them any satisfactory 
evidence of sympathetic accessory fi- 
bers. The most recent studies on this 
subject support the conclusions reached 
by Hinsey and Wilkinson. Tower^® 
found that in the mammal every end- 



Muscle Fiber 

Fig. 3. Diagram of innervation of skeletal muscle. 


terior gray column of the spinal cord 
and terminating in motor end plates. 
The muscle spindles, which are special- 
ized sense organs, receive both somatic 
motor and somatic sensory fibers. The 
sympathetic fibers which go to the 
muscles are confined to the intramus- 
cular blood vessels. None of them end 
in the musculature itself. 

Willvinsoid’’ had the opportunity of 
studying Boeke's prejiarations and was 


ing which she could see on a skeletal 
muscle fiber was formed either by a 
myelinated fiber or by a non-myelin- 
ated branch of a myelinated fiber, and 
degenerative sections demonstrated 
their somatic origin. Wilkinsoid’ and 
Hines''* have shown that the eye mus- 
cles, like the rest of the skeletal mus- 
culature. receive no innervation from 
the .sympathetic system. 
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The Functional Organization of the Involuntary 
Nervous System and Its Humoral Mediators^! 

By W. B. Cannon, M.D., Boston, Massachusetts 


W E naturally think of ourselves 
as air inhabiting animals, but 
even a slight examination 
would show that we are separated 
from the air which surrounds us by a 
layer of dead cells in the outer horny 
portion of the skin or by a layer of 
mucus. All that is alive within these 
lifeless surfaces is bathed in a salty 
fluid — the ''milieu interne", as Claude 
Bernard called it, or the fluid matrix, 
as we may designate it. Thus our 
bodies have not only the external en- 
vironment which other objects have 
but our living parts have also an in- 
ternal environment composed of the 
rapidly flowing blood and the more 
slowly flowing lymph. 

In relation to the external and in- 
ternal environments we may separate 
the nervous system into two grand 
divisions. The division with which we 
arc commonly acquainted, the so-called 
“voluntary system”, attached to the 
bony skeleton, serves to change the 
external environment and our relations 
to it. This sy.^tem also is supplied with 
surface .‘^ense organs, or cxteroceptors, 

*K(Ti(i before the .American College of 
Physicianf, Sav, Francisco, California, April 


serving to acquaint us with our sur- 
roundings. Since our reactions to these 
surroundings are directed toward ob- 
jects in the outer world, we may speak 
of this grand division of the nervous 
system as the exterofective system. 
The second grand division is the so- 
called “involuntary”, “vegetative”, or 
“autonomic” system which brings about 
changes in the internal environment. 
It may be regarded, therefore, as hav- 
ing interofective functions. 

The Functional Characteristics 
OF THE Autonomic System 

The functional characteristics of the 
interofective or autonomic division of 
the nervous system may be briefly 
summarized as follows.^ Typically it 
innervates glands and the smooth 
muscles of the viscera, blood vessels, 
and skin. Whether it affects skeletal 
muscle is in question. Interposed be- 
tween the smooth muscle or gland cell 
and the neurones reaching forth from 
the central nervous system there i.s 
invariably an outlying neuron, all of 
which is c.xlernal to the central .sys- 
tem. I have suggested^ that this neu- 
ron may serve as an adapter or trans- 
former of the nerve impulses so as to 
render them suitable for the visceral 
structures, which are more slowly act- 


ill'- I^nborntorits of Phyiiology, 
liarvsr'! Iscl'.f'ol. 
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ing than skeletal muscle. The outlying 
neurones, whose cell bodies are com- 
monly gathered in ganglia, are con- 
nected with the central nervous system 
by three sets of outreaching neurones, 
making three divisions — the cranial 
from the brain, the sacral from the 
sacral cord, and the sympathetic or 
thoracolumbar division from the spinal 
cord between the brachial and lumbar 
enlargements. The nerve fibers of 
these outreaching neurones, before 
coming to the outlying ganglia, are 
called preganglionic. Those passing 
from the ganglia to the viscera are 
called postganglionic. Commonly a sin- 
gle viscus is doubly innervated, by 
neurones from the middle or thoraco- 
lumbar division and from one of the 
terminal divisions. Thus the heart is 
supplied from the cranial division by 
the vagus nerves and also b}'- fibers 
from the ganglia of the sympathetic. 
As a rule in this double innervation 
the representatives of the two divisions 
are opposed in action. For example, 
the vagus inhibits the heart beat and 
the sympathetic causes acceleration. 

It is typical of the cranial and sacral 
divisions that their preganglionic fi- 
bers, reaching from the central nerv- 
ous S3’stem to the outl3'ing neurones, 
end in or near the viscera which the3' 
innervate. The fibers of the vagus 
nerves, for instance, pass directh’^ into 
the heart muscle before meeting the 
relay. This arrangement is such as to 
provide for direct and particular action 
of these nerves without relation to one 
another. Thus the contraction of the 
pupil b3" wa3' of the third cranial nerve, 
the flow of saliva b3' wa3' of the sev- 
enth nerve, and the slowing of the 


heart by wa3’’ of the tenth nerve are 
obviousl3'^ separate and unrelated. The 
situation is quite different in the or- 
ganization of the sympathetic or tho- 
racolumbar division. In that division 
the preganglionic fibers reach out to a 
chain of ganglia, arranged on either 
side of the midline, from the superior 
cervical ganglion, near the corner of 
the jaw, through the chest and abdo- 
men to the pelvis. These preganglionic 
fibers, after entering the nearest gan- 
glion, pass through it and may reach 
downward or upward along the chain 
through two or three ganglia before 
coming to an end. This arrangement 
of the preganglionic fibers results in 
an overlapping of their distribution; 
in any ganglion there may be fibers 
from four or five different segments 
of the spinal cord. Or. to put it differ- 
ently, fibers from any segment of the 
spinal cord may pass through four or 
five different ganglia of the S 3 'mpa- 
thetic chain, giving off. in each one, 
collateral branches. This mode of or- 
ganization has two effects. It great h' 
increases the area of distribution of 
the impulses coming out by any single 
fiber, and it also provides for diffuse 
distribution of impulses throughout 
the organisnj. 

Confirmation of the idea that the 
S 3 -mpathetic division is organized for 
diffuse distribution of effects is found 
in the facts that this division causes 
secretion of the substance adrenin into 
the blood, and that the circulating 
adrenin has practically everywhere in 
the bod3’ the same effects on tiie vis- 
cera as those produced by .winpatlictic 
impulses themselves. Ohviou<h-, even 
though the nerve fibers were not ar- 
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ranged for diffuse effects, the secreted 
adrenin would have such effects. The 
recent discovery of sympathin, which 
has, so far as we know, the same in- 
fluence as adrenin, further emphasizes 
the view that the sympathetic division 
is organized for diffuse activity. In 
order to consider the role of S 3 mipathin 
it will be necessary to step back about 
twelve years and survey briefly the 
histor)’’ of humoral transmission of 
autonomic nerve impulses. 

The Humorae Transmission of 
Vagae and Sympathetic 
Impueses 

In 1921 Loewi- reported the obser- 
vation that Ringer solution, which has 
been in contact with a frog heart (A), 
while that heart has been under the 
influence of the vagal nerves, acquires 
a new property. When applied to frog 
heart (B), the Ringer solution as such 
has the same effect as the nerve im- 
pulses, i.e,, it causes inhibition of (B). 
Loewi also found that when the frog 
heart (A) is subjected to sympathetic 
influence, the Ringer solution in con- 
tact with it when applied to heart (B) 
causes acceleration. Loewi’s observa- 
tions have been confirmed by others 
and have been reported as character- 
istic of other hearts than that of the 
frog. In 1930 Finkleman^ published 
the interesting observation that when 
an excised piece of rabbit intestine 
(A), still supplied with its nerves, is 
])laccd so that Ringer solution which 
■drops upon it will drip on another 
piece of excised rabbit intestine (B), 
the stimulation of tlic nerves of (A) 
causes inhibitiutt of its spontaneous 
contraction;' and thereupon the spon- 


taneous contractions of (B) are like- 
wise inhibited. It appears that there is 
a substance given off from the intes- 
tine (-A),. when subjected to sympa- 
thetic impulses, that transfers to in- 
testine (B) the effect of these im- 
pulses. 

Further analysis of the substance 
produced when the vagus is stimulated 
has proved that it is diatyzable, that it 
is insensitive to acid but remarkabl}" 
sensitive to alkali, and that, although 
quite stable while existing normally in 
undisturbed tissue, it becomes highly 
unstable when freed from such tissue 
by stimulation or when the tissue con- 
taining it is minced. These character- 
istics and also the mode of action of 
this “vagus substance” indicate that it 
is an ester of choline, and the conclu- 
sion has been drawn that it is probably 
acetyl choline. 

The substance given off when the 
sympathetic supply to the heart is stim- 
ulated has many of the features of 
adrenin. Like adrenin it is destroyed 
when, after the addition of eosin, it is 
exposed to ultraviolet light; it is de- 
stroyed likewise by standing in air, 
and by being heated to boiling. It not 
only causes acceleration of tlie heart 
as adrenin does but also constriction 
of the arterioles. 

The Belgian physiologist, Demoor/ 
has criticized the inference that these 
substances have an\’ physiological sig- 
nificance, at least as circulating sub- 
stances. He pointed out that the irri- 
gation of isolated tissues with salt so- 
lution subjects these tissues to quite 
unnatural conditions and that under 
the circumstances cell permeability 
tna\* be altered in .such a way that ma- 
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terial may escape from the cells in a 
manner not at all physiological. So 
far as the “sympathetic substance” is 
concerned, that criticism can now be 
set aside, for it has been demonstrated 
that a material given off from smooth 
muscle when subjected to sympathetic 
influences may be carried in the blood 
stream to remote structures and there 
have typical effects.^" In order to bring 
out this evidence we must consider the 
use of the denervated heart as an in- 
dicator. 

The Denervated Heart as an Indi- 
cator OF Increased Adrenin 
IN THE Blood 

The heart may be wholly disconnect- 
ed from the central nervous system by 
removing the upper thoracic sympa- 
thetic chains, by severing the right 
vagus nerve below the recurrent laryn- 
geal branch (which is left to innervate 
the larynx), and by severing all of the 
cardiac branches of the left vagus 
trunk (which is left to control the gas- 
trointestinal tract). Animals on which 
this operation is performed with care- 
ful surgical precautions live quite 
normally, and for many weeks there is 
no regrowth of nerve fibers to the 
heart.® The heart thus denervated is 
highly sensitive to circulating adrenin. 
It responds by a faster beat when 
adrenin is present in the almost 
incredible dilution of one part in 
1,400.000,000 parts of blood.® By 
means of this sensitive signal of an 
increase in the concentration of adre- 
nin in the blood stream it has been 
possible to show that adrenin is espe- 
cially secreted when an animal is ex- 
posed to cold,' when it exhibits emo- 


tional excitement or exercises or moves 
about even slightly,® when it is sub- 
jected to asphyxia,® or is disturbed by 
hypoglycemia.^® After momentary emo- 
tional excitement, for example, the 
heart rate may increase immediately 
70 or even 100 beats a minute. 

Now, if the adrenal influence is re- 
moved by extirpation of one adrenal 
gland and denervation of the other, 
the immediate increase of heart rate 
after excitement disappears. But after 
an emotional disturbance there is still 
seen a delayed cardiac acceleration 
which reaches a maximum in about 
three minutes. The explanation of this 
phenomenon was for a long time a 
mysterious and tantalizing problem. 
This delayed increase in the rate of 
the denervated heart continued after 
extirpation of the medulla from the 
remaining adrenal gland, after removal 
of accessory adrenal tissue in front of 
the aorta, after the destruction of the 
pituitary body, and after exclusion of 
thyroid, parathyroid, and gonadal in- 
fluences. It seemed obvious that the 
effect must be due to some action of 
the sympathetic system because that 
was the system most prominently con- 
cerned with emotional expression. The 
phenomenon still continued, however, 
after both abdominal chains and all of 
the thoracic chains except a few gan- 
glia in the lower thorax had been re- 
moved. The natural next step, there- 
fore, was the remoral of these rem- 
nants from the thorax. When that 
operation was performed the phenom- 
enon disappeared. It seemed probable, 
therefore, that a substance was given 
off into the blood stream when the 
sympathetic was stimulated and thi*^ 
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substance was the cause of the delayed 
increase of the heart rated’- 

The Presence of Sympathiis' and 

THE Absence of “Vagus Sub- 
stance” IN THE CiRCUEATING 
Blood 

Experimental proof of the surmise 
which has just been expressed was ob- 
tained in an animal with the heart de- 
nervated, the adrenals excluded from 
participation, and the spinal cord tran- 
sected in the midthoracic region. The 
hind part of the animal was thus iso- 
lated from the fore part (i.e., the 
brain), and could be experimented 
upon, therefore, without anesthesia. 
By this procedure it was found that 
stimulation of the sympathetic fibers 
governing the smooth muscles of the 
tail hairs would cause the typical be- 
lated acceleration of the heart and, as- 
sociated therewith, an increase of 
blood pressure.’^ The same phenome- 
non occurred when the smooth muscles 
of the hairs of a patch of skin on the 
flank were stimulated. A check of the 
blood flow into and from the tail re- 
gion, and also the removal of the patch 
of skin on the flank, caused the stimu- 
lation to become ineffective. Further- 
more, it was found that the denervated 
salivary glands atid denervated nicti- 
tating membrane could likewise be 
made to c.xhil)it characteristic activities 
on e.xciting the smooth muscles of 
hairs in the hind part of the body.’" 

Tile .substance that is thus discharged 
from stimulated smooth muscle re.sem- 
Itles adrenin in acting on denervated 
-Structures just as the nerve impulses 
themselves act and. as has been re- 


cently learned, in being more effective 
after the injection of cocaine.’^ Since 
the substance does not come from the 
adrenal glands, however, but comes 
from other organs when subjected to 
sympathetic stimulation, it has been 
named “sympathin”. Obviously, since 
sympathin is given off into the blood 
stream and since it acts like adrenin 
and cooperates with adrenin in mim- 
icking sympathetic nerve impulses, its 
general distribution by the blood 
stream supports the view that the sym- 
pathetic division of the autonomic 
system is normally arranged for dif- 
fuse action over the widely spread 
sympathetic endings. 

Success in demonstrating in the 
blood stream the presence of a sympa- 
thetic substance naturall}’- raised the 
question whether it would not be pos- 
sible to demonstrate by a similar meth- 
od the presence of the vagus substance. 
In order to test this possibility we’" 
used the denervated iris, submaxillary 
gland, and heart, as well as the de- 
nervated tongue and the normal blood 
pressure. We stimulated the entire 
distribution of the vagus nerve below 
the level of the heart. Furthermore, 
we arranged a by-pass for the jiortal 
blood so that it flowed into the inferior 
vena cava and thereby avoided the 
liver, which is destructive to acetyl 
choline.’” Aloreover. we used a variety 
of anesthetics and in some experiments 
excluded (by operations which ren- 
dered the animal incapable of experi- 
encing pain) the necessity of usinir 
anesthesia. In spite of these very care- 
ful and thoroughgoing efforts, all our 
results were negative. We f)btaitH*d \\<< 



Nervous System and Its Humoral Mediators 


1027 


general or remote effects as a conse- 
quence of vagus stimulation. It would 
appear, therefore, that the parasympa- 
thetic or vagal substance has a quite 
local influence. This conclusion, as 
will be noted, is in harmony with the 
view that the parasympathetic inner- 
vation serves for specific and narrowly 
localized action and not for diffuse 
effects. 

It is of interest to observe that the 
organization of the autonomic system 
outlined above permits all sorts of 
variations, both general and individual. 
Thus, the heart, for example, may be 
made to beat less rapidly or more rap- 
idly by varying the “tone” of the vagal 
influence up or down, without influenc- 
ing other organs having a parasympa- 
thetic supply. Or, it may be made to 
beat less rapidly or more rapidly by 
varying the “tone” of the sympathetic 
supply ; but in this case, because of the 
diffuse distribution of sympathetic in- 
fluences, many other organs are in- 
volved in the reaction. I have else- 
where likened the condition to that of 
a piano. A note may be made louder 
by the vigor of the blow on a single 
key, or many keys may be influenced 
by pressing on the loud or soft pedal. 

The General Services of the 
' Autonomic System 

At the outset the statement was 
made that the autonomic nervous S3's- 
tem is inter ofective because it regulates 
conditions of the internal environment. 
Each of its three divisions has distinc- 
tive general functions. We obtain in- 
sight into those functions by consider- 
ing the circumstances under which the 


several divisions are brought into 
action and also the effect which each 
produces. The sympathetic division is 
so specially concerned with preserva- 
tion of constancy in the fluid matrix 
that we shall deal with it in detail. The 
other two divisions play an adjuvant 
role. 

The functions of the sacral division 
may be summarized by the statement 
that they consist of a group of reflexes 
for emptying hollow organs which are 
periodically filled. Thus, sacral auto- 
nomic impulses cause contraction of 
the rectum and distal colon and also 
contraction of the urinary bladder. In 
both instances the effects are induced 
reflexly by a stretching of the tonically 
contracted viscera by their accumulat- 
ing contents. Waste from organic ac- 
tivities is thereby eliminated. Disten- 
sion of the seminal vesicles, though 
associated with more elaborate reac- 
tions, stimulates the nen'i crigcntcs of 
the sacral division, and may thereby 
result in behavior which refle.xly leads 
to a discharge of the accumulated 
fluid. To what degree the contractions 
of the distended uterus can he brought 
into this scheme is hot quite clear. The 
fact that parturition can occur normal- 
ly in the absence of the sympathetic 
division' ■ indicates either that there is 
an intrinsic government of uterine 
contractions which is quite adequate, 
or that there are influences working 
by way of sacral fibers which have not 
yet been traced. 

The functions of tiie cranial dk'i- 
sion. like those of the sacral, can be 
summarized as mainly a group oi re- 
flexes — reflexes protective, con-erva- 
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tive, and up-building in their service. 
By narrowing the pupil of the eye the 
cranial division protects the retina 
frona excessive light. By providing for 
the flow of saliva and gastric juice and 
by supplying the muscular tone neces- 
sar}' for the periodic contractions of 
the alimentary canal, it assures the es- 
sential basis for proper digestion and 
absorption of the energy-yielding ma- 
terial required for all bodily activity. 
By vagus control of insulin secretion 
it may play a role in the storage of 
glycogen in the liver. Further evidence 
of its conservative value is seen in the 
assurance of time for rest and recuper- 
ation of cardiac muscle by the tonic 
vagal slowing of the heart rate. The 
cranial division, like the sacral, has un- 
complicated reflexes, such as the nar- 
rowing of the pupil, and likewise ac- 
tivities associated with affective states. 
The pleasurable taste and smell of 
food are accompanied by the so-called 
“psychic” secretion of the digestive 
juices, and by a tonic contraction of 
the stomach and intestines. 

The two divisions — sacral and cran- 
ial — are similar in being largely sub- 
ject to interference "by striated muscle. 
Contraction of the bladder and rectum 
can 1)0 aided or frustrated by impulses 
from the cerebral cortex, much as the 
reactions of the pupil can be induced 
or modified by voluntary acts. Indeed, 
a< a rule, the workings of the sacral 
and cranial divisions involve the coop- 
eration of the cerebrospinal nervous 
system to a much greater degree than 
flo the workings of the sympathetic 
'livision, because they are much con- 
cerned with external orifices surronnd- 
) d hy striated rnu'^cles. 


The Role of the Sympathetic Di- 
vision IN Stabilizing the 
Internal Environment 

In considering the services of the 
sj^mpathetic division it is important to 
recognize the truth of the dictum laid 
down by Claude Bernard that just 
insofar as there is assurance of uni- 
formity and stability of the internal 
environment, the organism is freed 
from the influence of changes in the 
external environment. The role of the 
sympathetic division of the autonomic 
system in governing the conditions of 
the internal environment can be clearly 
demonstrated in animals (cats, dogs, 
monkeys) which have had the sympa- 
thetic system entirely removed.^^ Let 
us consider some of the phenomena 
exhibited by such animals as compared 
with normal animals. 

When a normal Avarm-blooded ani- 
mal is exposed to cold surroundings 
there is an erection of hairs (if the 
animal is provided with that covering), 
a contraction of surface vessels which 
protects from heat loss, and a dis-' 
charge of extra adrenin which accel- 
erates metabolism and thus by produc- 
tion of extra heat serves to keep the 
temperature even." Because of this 
arrangement for stable bodily temper- 
ature, warm-blooded animals are lib- 
erated from the limitations of inactiv- 
ity that arc imposed on cold-blooded 
animals during the winter season. 
Sympathcctomized animals arc clearly 
defective when exposed to cold. Pilo- 
motor muscles arc of course not under 
control and therefore the hairs arc 
not erected. The smooth muscles of 
the blood vessels likewise arc no longer 
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under nervous government. Cold has 
no local contractile effect on either of 
these structures. For these reasons 
there is no check on the heat loss from 
the body. Furthermore, the organism 
is unable to increase the secretion of 
adrenin and thereby to accelerate heat 
production when the body temperature 
tends to fall. The behavior of a sym- 
pathectomized animal in cold weather 
is in accord with this lack of physio- 
logical efficiency. During the winter 
it lives almost continuously in the 
neighborhood of sources of heat. If 
placed in a cold room having a temper- 
ature near freezing, the animal under- 
goes a rapid drop of the body temper- 
ature which brings about vigorous 
shivering. Shivering is the only re- 
source, except exercise, that is left to 
protect sympathectomized animals from 
a seriously low temperature. It is 
noteworthy that what is lacking in 
such animals is the function of the 
sympathico-adrenal apparatus. 

Not only does the sympathico-adre- 
nal system protect against dangers 
from disturbing external conditions, 
it also protects against possible dangers 
from internal changes. Thus, as can 
be readily shown by giving insulin, the 
blood sugar may be reduced to a peril- 
ous degree. If it drops from approx- 
imately 100 mgms. per cent to 45 
mgms. per cent, convulsions are likely 
to occur, and if the condition continues 
coma and death result. Ordinarily no 
such drop in blood sugar is permitted 
to occur. As soon as the concentration 
is reduced to a degree which approxi- 
mates danger the sympathico-adrenal 
system is brought into action and 
sugar is liberated from the store in the 


liver.^® The value of this arrange- 
ment can be easily demonstrated in 
animals from which the sympathetic 
has been removed or in which the 
adrenal glands have been rendered in- 
effective. Such animals have no means 
of increasing the blood sugar when it 
is reduced by insulin, and in conse- 
quence are extremely sensitive to 
action of that agent.^" 

Another internal situation from 
which dangers may arise is that of 
prolonged and vigorous physical strug- 
gle. Such struggle is accompanied by 
a great production of heat. The extra 
heat, which, if allowed to accumulate, 
would be disastrous, is eliminated by 
the pouring out of sweat on the body 
surface and the flow of blood through . 
the surface vessels which have been 
cooled by evaporation of the sweat. 
Sympathetic activities are here ahva 3 ’s 
involved. Again, prolonged vigorous 
effort requires sugar as a source of 
energy. This is set free from the liver, 
— again by sympathico-adrenal influ- 
ences. Furthermore, there is danger 
from the development of acid metabo- 
lites, especially lactic acid, arising 
from prolonged and vigorous muscular 
activity. This may result in markedly 
defective functioning of the neuro- 
muscular system. It can be largely 
avoided by an abundant supply of oxy- 
gen which is used to burn the non- 
volatile lactic acid into volatile carbonic 
acid. The volatile acid, unlike the non- 
volatile, is easily discharged from tlic 
body. The extra oxygen is supplied to 
the tissues by a faster beating of the 
heart, by a faster blood flow owing 
to an increased blood pressure from 
splanchnic stimulation, and by the 
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availability of an additional number of 
circulating red blood corpuscles which 
has been set free from storage in the 
spleen. In all these adjustments the 
sympathetic or the sympathico-adrenal 
system plays an essential role. When 
animals are deprived of the service of 
this system, the adjustments are im- 
possible. In consequence the ability 
of these animals to work is greatly 
reduced.^ 

Other illustrations might be given to 
show the ways in which the sympa- 
thetic division serves to keep uniform 
and stable the internal environment 
despite the potency of both external 
and internal disturbing conditions. 
Whenever the e.xterofective system 
goes into action and upsets the steady 
state which prevails in the fluid matrix 
while the organism is at rest, the 
interofective sympathetic system at 
once becomes an agent for restoration 
of the normal state. Unless it is over- 
whelmed it is quite efficient in main- 
taining the fitness of the internal en- 
vironment for continued activity of the 
organism.^® 

Tin-: Disturbing Effects of 
Emotio.vae Excitement 

It is a matter of some moment that 
the bodily changes whicli occur in 
great emotional c.xcitement arc similar 
to those which occur in association 
with strenuous physical effort. The 
heart hcat.s faster, the blood pressure 
rises, blood sugar is set free from the 
liver, there is a di.scharge of extra cor- 
jniscles from the siilccn. and there may 
he sv.-eatitig.*'’ These striking nltera- 
tv'ins \vt hwUvkUial are tMiSl 

e.xpkuned as preparation tor action. 


That is, they are an exhibition of pre- 
paredness of the sympathetic division 
to protect the fluid matrix in case of 
struggle. ■ Probably this association of 
sympathetic activity with excitement 
has developed in the course of myriads 
of generations of our ancestry. In 
wild life, where the struggle for exist- 
ence is unmitigated, the emotion of 
fear is associated with the instinct to 
flee, and the aggressive feeling of rage 
is associated with the instinct to attack. 
If there is an attack, the organism 
attacked must either fight back or run. 
If there is flight, there is likely to be 
pursuit. In either situation the organ- 
isms involved may be engaged in a life- 
or-death struggle. Obviously the pre- 
paratory alterations of the body for 
such struggle would be useful. 

For human beings who live in civil- 
ized society, the circumstances have 
been largely altered. There are occa- 
sions for great excitement and for the 
attendant bodily changes, but relative- 
ly few occasions for the struggle which 
naturally follows the excitement. Ac- 
tual observations on students undergo- 
ing examination have shown that they 
are intenscl)' wrought up and may 
have an increase of blood sugar to a 
degree that is seen in mild diabetes. 
In such conditions, also, digestion may 
be upset, the heart may beat at an un- 
duly fast rate, and the other changes 
which we have been considering may 
be lirought about. But there is no con- 
sequent action. The body prepares for 
a struggle when there is no struggle 
to be engaged in. 'J'he whole mechan- 
ism of reinforcing the body for great 
effort is set ai work quite uscie.=isiy. 
The rnechani.'ms which would keep 
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the internal environment fit now act 
in such a way as to be really disturb- 
ing. The result is that the complex 
group of emotional reactions which are 
valuable in more primitive conditions of 
existence may become a real menace. 

The logical treatment of such a sit- 
uation as has just been described may 
take two different directions. The sit- 
uation may be regarded reasonably 
and the individual may say to himself. 
“There is nothing that I can do ; con- 
sequently I will not get excited and 
stirred up. Being excited is proper 
when there is something that requires 
action, but that is not now.” This sug- 


gestion of a rational attitude may seem 
an impossible counsel of perfection, 
but actually tests have shown that it 
can be made to work. If, however, it 
does not work and the agitation con- 
tinues, the physiological mode of deal- 
ing with the situation is that of recog- 
nizing that the changes owing to 
excitement are directed towards effi- 
cient activity. The changes can best 
be met by going into action. Through 
sane and vigorous exercise the emo- 
tional disturbances have their natural 
consequences and the organism is not 
disturbed but is maintained in a stable 
state. 
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The Autonomic Control of the Heart, Lungs, 

and Bronchial 


By H. L. Alexander, 

I N this presentation, the control of 
the heart, lungs, and bronchi by the 
autonomic nervous system will be 
considered from the clinical rdewpoint. 
To accomplish this, it would seem per- 
missible and, indeed, necessar}’- to re- 
view briefly the development of the 
clinical conception of the subject. 

Historical 

Prior to 1909, although anatomical 
and ph 3 ''siological investigations on the 
autonomic nervous system had pro- 
gressed far, there had been only occa- 
sional reference to the possible appli- 
cation of tills knowledge to clinical 
medicine.^’-’^’'*’® Higier® contends that 
clinicians were slow to grasp the sig- 
nificance of the autonomic nervous 
system because injury to parts of its 
structural mechanism usually does no 
great harm, whereas a similar lesion in 
the cerebrospinal system causes dam- 
age that attracts far more attention. 

The first comprehensive attempt to 
apply knowledge of the autonomic 
nervous system to clinical medicine 
originated with Eppinger. He, togeth- 

*Read before the American College of 
Physicians, San Francisco, California, April 
8, 1932. 

fFrom the Department of ^fedicinc, 
Washington University Afedical School, and 
Barnes Hospital, St. Louis, Missouri. 


M.D., St. Louis, Missouri 

er with Hess,^ was led to believe that 
certain constitutional abnormalities in 
man were due to a heightened tone of 
either the parasympathetic or of the 
sj’-mpathetic elements of the autonomic 
nervous system. By the use of phar- 
macodynamic tests, they separated in- 
dividuals giving an exaggerated re- 
sponse to pilocarpine, a parasympathetic 
stimulant, from those who appeared 
sensitive to adrenalin, which acts spe- 
cifically on the S 3 ’'mpathetics. To the 
first group, the word "vagotonia” was 
applied since these individuals mani- 
fested such s 3 'mptoms as bradycardia, 
sinus arrhythmia, bronchial asthma, 
cardiospasm, and other disorders pro- 
duced b 3 '’ vagus stimulation. The sec- 
ond group manifested s 3 'mptoms of 
S3'mpathetic irritabilit3L 

This attractive innovation in clinical 
medicine was soon followed up In* 
other investigators®’'"’^® and promptly 
found to be erroneous in that, although 
abnormal responses to pilocarpine and 
to adrenalin were noted, these usualh' 
appeared in the same subject. Conse- 
quently, the precise separation of 
vagotonic from sympathotonic individ- 
uals found little confirmation. Despite 
tins refutation, the work of Eppinger 
and Hess proved to be of great impor- 
tance in that it directed attention to 


IOj.' 
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the clinical possibilities inherent in an 
understanding of the autonomic nerv- 
ous system. ^Moreover, these investi- 
gators emphasized the fact, known to 
physiologists for man}' years, that 
parasympathetic and sympathetic fibers 
innervating any given organ usually 
have an opposing action. 

There was born, then, a rather sim- 
ple and elementary clinical conception 
of the autonomic nervous system, 
based essentially on the idea that this 
system is made up of two elements 
each of which opposes the other in its 
action. This is still the popular clin- 
ical viewpoint, and every therapeutic 
measure directed at autonomic control 
is based on this theory. 

Since Eppinger and Hess’ first con- 
tribution, a voluminous bibliography 
dealing with the study of the autono- 
mic nervous system in man has been 
built up. Obviously, methods are lim- 
ited. At first, observations of the 
eftccts of various specific drugs were 
continued. Eventually, however, large- 
ly through physiological research, it 
became recognized that the results ob- 
tainc<l were unreliable because many 
drugs do not have the same degree of 
action on all the fibers of the .‘system 
tested, and some drugs arc reversible 
in their action.” !Mnny other findings 
that were determined by physiologists 
were applied to man. Cognizance was 
taken, particularly by Dr. Cannon, of 
the part played by the. autonomic nerv- 
oi!.'-' .system in maintaining the body 
(•foiK)my under conditions of stress. 
Imp/'rtani information came from ob- 
>rrvations made, dtjring operative pro- 
cedures on patients. 

In. F*2d. a sympo-ium on lise attlo- 


nomic nervous system in man was held 
before the Seventh International Neu- 
rological Congress in Baris, wherein 
a review of the subject was pre- 
sented.^^'^^ By that time it had become 
evident that the clinical viewpoint re- 
quired revision, for it was appreciated 
that in many respects autonomic con- 
trol in man appears to be different 
from that in lower animals. In man 
there is more variabilit}' in response 
to specific drugs that are used to test 
sympathetic and parasympathetic irrit- 
ability, and controls are difficult to 
establish. Also, surgical procedures on 
the autonomic nervous system at times 
produce effects quite contrary to the 
expected. Furthermore, many patho- 
logical conditions in patients introduce 
new problems of autonomic nervous 
system behavior unmatched by experi- 
ence with lower animals. Recently, 
attention has been paid to these facts 
and a more guarded attitude concern- 
ing autonomic control has developed. 
The discrepancies which have arisen 
between clinical observations and phys- 
iological understanding of the subject 
as yet seem to justify nothing but an 
open mind. 

CoxTRop OF Till-: Heart 

In considering control of tlioracic 
organs by tlie autonomic nervous sys- 
tem, emphasis is jilaced on the fact 
that tiiis system is e.ssentially efferent 
in its direction and regulatory in its 
action. It regulate.s contractions of the 
muscles atid .‘'Ccretions of the glands 
tliat it innervates. It docs this largely 
in response to afferent and c<-ntral 
stiniulation, Ahhough aflerent fibers 
travel within .'Uttonomic nerve trunks, 
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supplied both by sympathetic and para- 
sympathetic fibers, whereas the ven- 
tricles receive largel}* sympathetic and 
little, if any, parasympathetic innerva- 
tiond' In mammals, it appears that 
the right vagus manifests its action 
mainly on the sino-auricular node (the 
“pacemaker”), and the left vagus par- 
ticularly on the bundle of His. 

The autonomic nervous system med- 
iates impulses which modify the rate 
and force of the heart beats and the 
conductivity of cardiac muscle. In 
general, parasympathetic or vagus im- 
pulses slow the heart, and S3’'mpathetic 
impulses accelerate it. These actions 
are influenced by drugs and physical 
agents, a fact made much use of in 
therapeutic considerations of various 
abnormalities of cardiac action. Lewis^® 
states that in man far more is known 
concerning the vagus participation in 
these processes than is known of the 
role of the sympathetics. 

Influence o.n Heart Rate 

In particular, various abnormalities 
in rate and rhythm are influenced by 
the autonomic nerve impulses to the 
heart. Several examples may be stated. 
In congestive heart failure, digitalis 
slows the rate not only by increasing 
the tone and contractility of cardiac 
muscle, but also by stimulating the 
vagus l)Oth centrally and peripheralh*. 
As a result, the sino-auricular node 
reduces its tempo and the vagus fibers 
in the bundle of His serve as a brake 
to atjricuiar impulses on their way to 
tb.e ventricles. Relief of paroxysmal 
tachycardia by pressure over the vagus 
tu'rve in the neck is due presumably 
to .a flooding of tlte auricle with inhibi- 


tor}'- impulses. The ectopic focus tem- 
porarily loses its irritability, which 
permits the pacemaker again to resume 
control and normal rhythm to become 
reestablished. Although vagus pres- 
sure in the neck may be, in reality, a 
carotid sinus effect,^® pressure over the 
e 3 'eball, which often achieves the same 
result, doubtless acts reflexly through 
vagus stimulation. Of interest is a re- 
cent observation that pressure over the 
right vagus slows the heart more effec- 
tivel}' than pressure over the left. The 
explanation offered is that the right 
vagus, particularly, influences the 
pacemaker. 

The tachycardia of organically nor- 
mal hearts, that occurs during fright 
and other emotional disturbances, is 
known to be due largely to sympa- 
thetic stimulation from adrenal secre- 
tion.‘‘> Of interest, in this connection, 
is the type of heart action that is 
seen in patients with so-called “effort 
syndi'ome”. Man}”^ of these individ- 
uals have a tachycardia; others ha\’e 
an abnormall}'- slow heart, Fraser 
and Wilson-^ tested a group of such 
patients with small doses of pilocarpine 
and adrenalin and obtained an exag- 
gerated response to each. Such a reac- 
tion has been considered Ity many to 
represent an autonomic imbalance 
which clinical!}' presents S3’mptoms and 
signs that arc usually interpreted as a 
neurosis. 

In cases of tachycardia not asso- 
ciated with congestive heart failure, 
there is no drug which will adequately 
slow tiic rate through v.igus stimula- 
tion. No parasympathetic hormone 
nn.'ilogous to adrenalin has as yet 
been definitely demonstrated, although 
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Loewi-- has shown that a parasympa- 
thetic stimulant may exist. Such drugs 
as pilocarpine, physostigmine, and apo- 
morphine either exert their influence 
more on parasympathetic flbers else- 
where than on those of the heart, or 
side effects prevent their routine use. 
Acetyl choline is a powerful parasym- 
pathetic stimulant ; and a choline deriv- 
ative has been used by Stepp-^ with 
effect in cases of paroxysmal tachy- 
cardia. As yet, however, choline deriv- 
atives have ‘ not found therapeutic 
favor. 

When bradycardia occurs in the 
presence of organic heart disease, it is 
almost always due to heart block. 
Under, these circumstances, especially 
in complete block, advantage has been 
taken of the fact that the ventricles 
have sympathetic innervation, and 
temporary benefit from the use of 
adrenalin has been reported.-'*’^® In 
organic heart disease, digitalis may 
bring on heart block through its action 
on the vagus. In these cases, release 
may be secured with atropin. Al- 
though experimentally heart block may 
result from vagus stimulation alone, 
this is a questionable clinical manifes- 
tation.-® 

Bradycardia in the absence of heart 
disease is essentially parasympathetic 
in origin. This is exemplified by its 
appearance in convalescence, in youth, 
and in intracranial pressure wherein 
the vagus presumably is stimulated 
centrally. Cardiac arrhythmias of vagus 
origin are well known. Lewis®* recog- 
nizes a vagus effect wherein there is 
an abrupt and profound slowing of 
the heart, associated with an indepen- 
dent lowering of blood pressure. This 


combined disturbance is often respon- 
sible for attacks of faintness and ac- 
tual loss of consciousness. According 
to Lewis, it is, by far, the commonest 
cause of fainting attacks in both men 
and women, and occurs both in indi- 
viduals otherwise healthy and in those 
who suffer from heart disease in its 
several forms. 

Angina Pectoris 
The autonomic nervous system is 
involved either directly or reflexly in 
cardiac abnormalities other than dis- 
turbances in rate and rhythm. Of par- 
ticular clinical interest in recent years, 
has been the role of the autonomic 
nerves in angina pectoris. Various 
procedures designed to block both 
efferent and afferent pathways in this 
condition have produced a wealth of 
data, much of which is difficult to 
interpret. A particular handicap is our 
lack of accurate knowledge concern- 
ing the source of pain. The successful 
results obtained by removing the lower 
two left cervical sympathetic ganglia, 
and by injecting alcohol and procaine 
about the thoracic ganglia, may be at- 
tributed merely to an interruption of 
pain impulses traveling from the Iieart 
through or near to these structures. 
This implies no participation of auto- 
nomic fibers. 

There are instances, however, where 
it appears that sympathetic stimulation 
influences the pain of angina pectoris. 
Leriche®® isolated the lower portion of 
the left cervical sympathetic chain in 
a patient who had never had atigina. 
Electrical stimulation and pinching of 
the left inferior cervical sympathetic 
ganglion caused an intense pain over 
the precordium in the .second and third 
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intercostal spaces. Xovocainization of 
the ganglion prevented this effect. It 
is interesting that in two similar pa- 
tients, stimulation of the superior pole 
of the ganglion provoked a very in- 
tense radiation of the pain into the arm 
of the corresponding side; whereas 
when the lower half was stimulated, 
the precordial region was most affect- 
ed. In still another patient subject to 
angina pectoris, an attack occurred 
before the stellate ganglion had been 
completely exposed. Infiltration with 
novocaine about the ganglion produced 
immediate cessation of pain. Although 
it is quite possible in this instance that 
novocaine blocked pain impulses trav- 
eling to the cord, it is difficult to inter- 
pret the results in the other cases. 
Possibly electrical stimulation of the 
lower cervical sympathetic ganglion 
overflowed into contiguous afferent 


nerves, but one would hardly expect to 
excite afferent impulses from the arm 
in this location. 

Another clinical indication of the 
possible participation of efferent fibers 
in angina pectoris is the relief of pain 
that has resulted after removal of the 
superior cervical sympathetic ganglion 
alone."'* Although sensory fibers are 
found high in the sympathetic chain,®® 
fibers in the superior cardiac nerve 
from this ganglion are largely efferent. 
There has been a sufficient number 
of successful results in angina pectoris 
from superior cervical ganglionecto- 
mies to warrant attention.®^’®® The 
implication has been that in patients 
so relieved, efferent impulses from the 
superior cervical ganglion produced a 
peripheral effect that caused precordial 
pain. As an explanation, it has been 
suggested repeatedly®® that the superior 
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cardiac nerve carries vasomotor fibers 
to the coronary arteries, and that sym- 
pathetic stimulation causes coronar}'^ 
spasm. A disturbing element of this 
theory, however, lies in the fact that 
numerous investigators®^’®^’^®’®* agree 
that in mammals, at least, sympathetic 
stimulation does not cause constriction 
of the coronary arteries, but dilatation, 
whereas it is vagus stimulation that 
induces contraction. 

If angina pectoris be due to coro- 
nary spasm, then cervical sympathec- 
tomy for its relief, although successful 
clinically in many cases, is a highly 
illogical procedure according to ph3's- 
iological experimentation. The answer 
to this riddle must await further 
knowledge of the autonomic nervous 
system in man and, especially, of how 
it functions in disease. 

Control of the Lungs 

The autonomic nervous system con- 
trols the lungs largely through its 
action on the bronchi. Parasympathetic 


monary plexuses which communicate. 
From these plexuses, fibers follow the 
bronchi and bronchial vessels in their 
ramifications far down into the lunes 
in an elaborate intrinsic system of net- 
works in which many small ganglia 
appear. 

There is general uniformity of opin- 
ion that peripheral vagus stimulation 
causes bronchoconstriction, and re- 
cently it has been shown that mucous 
secretion from the bronchial glands 
occurs also.®® Vagus stimulation like- 
wise inhibits constriction of the bron- 
chial vasculature. Sympathetic stimu- 
lation, on the other hand, brings on 
bronchial dilatation, diminished mucous 
secretion, and constriction of the bron- 
chial vessels. There is little evidence 
that the autonomic nervous system 
exerts important vasomotor control 
over the pulmonary vessels. This docs 
not hold true for the bronchial artery 
which is derived from the aorta. 
Schematically, autonomic control of 
the lungs is represented as follows : 


Table I 


Bronchial 

V agus Stimulation 

Sympathetic Stimulation 

Muscles 

Contraction 

Relaxation 

Glands 

Secretion j 

Inhibition 

Vessels 

Dilatation 

Constriction 


innervation is derived from the pul- 
monarj’- branches of the vagus nerves, 
and sj'inpathetic impulses arise in the 
second, third, and fourth thoracic gan- 
glia. Both vagus and sympathetic fibers 
intermingle at the roots of the lungs 
to form the anterior and posterior pul- 


Although normal re.'pimtion is es- 
sentially a voluntary process involving 
cerebrospinal nerve impulses, yet 
respiratory movements arc subject to 
voluntary control only within limits. 
It has long been known that the vagus 
has an influence over the process of 
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breathing.’® Section of both vagi in 
the neck immediately increases the 
amplitude of inspiration and retards 
the rate. There is little doubt that 
vagus section interrupts afferent im- 
pulses which influence respiratory 
movements through central action. 
Whether any important efferent fibers 
necessary to normal respiration are 
affected, is a moot question. Recently, 
much evidence has been presented to 
indicate that the bronchial muscles con- 
tract during expiration and thus assist 
in expelling air from the lungs. Mil- 
ler,^® from his reconstruction models 
of the bronchi, thought this to be so. 
Hudson,*^ by serial X-ray studies, be- 
lieves that a peristaltic motion of the 
bronchi during breathing can be vis- 
ualized. Luisada,^® by placing an elec- 
trode far down the bronchial tree, has 
secured electrical tracings which, he 
presumes, record action currents in the 
bronchial muscles during respiration. 
He terms these tracings “Electrobron- 
chograms”. They show a definite 
vagus effect during expiration which 
has been found in man as well as in 
lower animals. Hcinbccker''* and Mac- 
lin^‘ also believe that during inspira- 
tion the bronchi lengthen and, at the 
same time, widen. Although it would 
appear that these actions involve effer- 
ent nerve impulses, it has been sug- 
gested that the numerous ganglia with- 
in the bronchial walls may, in part, 
initiate muscular movement. Until 
further information on this interesting 
process becomes available, one must 
vj.in'Hider the question of control of 
re.'piration through elTerent nerve fi- 
ber- r'.'i yet unanswered. 


Pulmonary Disorders 

The autonomic nervous system par- 
ticipates reflexly in many diseases of 
the lungs and bronchi. This is exem- 
plified by such reflex manifestations as 
digestive disturbances and bradycar- 
dia,^® that occur in pulmonary disor- 
ders. Likewise, in asphyxia, the au- 
tonomic nervous system is called into 
play to widen the bronchi through 
sympathetic stimulation, and thereby 
facilitate breathing.^® An outstanding 
example of autonomic disturbance is 
bronchial asthma. 

For years, there had been contro- 
versy as to whether an asthmatic par- 
oxysm was due to spasm of the bron- 
chial muscles, to edema of the bron- 
chial mucosa, or to hypersecretion of 
the bronchial glands. With a better 
understanding of the control of bron- 
chial structures through the autonomic 
nervous system, it became apparent 
that all three factors play a part, for 
each results from vagus stimulation. 
(Table I) In allergic asthma, it ap- 
pears that an attack is initiated by 
direct stimulation of the nerve endings 
in the bronchi, whereas in so-called 
emotional asthma, nasal asthma, and 
other reflex asthmas, impulses travel 
through the vagus nucleus to the 
bronchial muscles, blood vessels, and 
glands. Of interest is the fact that 
patients with bronchial asthma have 
been shown to give exaggerated re- 
sponses both to pilocarpine and to 
adrenalin.^' This indication of auto- 
nomic imbalance is probably responsi- 
ble for the theory that asthma is e.sscn- 
tially a ncuro.-is. Since an asthmatic 
attack appears to be entirely a vagus 
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or parasympathetic effect, one would 
predict that adrenalin, through its 
powerful stimulating action on the 
sympathetics, should be a useful thera- 
peutic drug. That this is so, is well 
known. Atropin, by paralyzing vagus 
nerve endings, is likewise effective, but 
it must be given in doses far larger 
than those ordinaril}'’ employed. 

As surgery of the autonomic system 
developed, it came to be applied to 
cases of bronchial asthma, and consid- 
erable data on this type of treatment 
has accumulated."*® The results of 
vagus nerve section have been indif- 
ferent. This, perhaps, is the expected 
result. Cases of reflex asthma should 
be helped by this procedure, for effer- 
ent impulses descending from the 
vagus nuclei are interrupted. In aller- 
gic asthma in which vagus nerve end- 
ings are stimulated directly, section of 
the nerve trunk would not be expected 
to cause immediate cessation of at- 
tacks, at least, not until the distal end 
of the nerve had degenerated. Cervical 
sympathectomies for the relief of 
bronchial asthma have been performed 
in many cases. Inasmuch as asthma 
is evidently a vagus effect which is 
controlled by sympathetic stimulation, 
destruction of S3mipathetic pathways 
appears to be a very unreasonable pro- 


cedure. Moreover, since sympathetic 
control of the bronchi is derived from 
the second, third, and fourth thoracic 
ganglia, one is at a loss to explain the 
possible effect of cervical ganglionec- 
tomy. The surprising fact is that this 
operation, beyond question, has been 
proven to be of benefit in many cases. 

From this, one may infer that our 
understanding of the mechanism of an 
asthmatic attack is incomplete. It is 
more probable that our ideas concern- 
ing the behavior of the autonomic 
nervous system in man, and especially 
in disease, are elementary. To make 
them more complete, it becomes neces- 
sary to study human response in each 
instance where data derived from ani- 
mal experimentation is applied direct- 
ly to man. Consequently, the clinical 
approach to the subject is developing 
more and more into an effort to ex- 
plain phenomena actually observed by 
operation and at the bedside. These 
methods of study have already re- 
vealed facts which may prove to be of 
much significance. They offer promise 
of increasing contributions to the 
wealth of knowledge of the autonomic 
nervous system already assembled 
through anatomical and physiological 
research. 
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The Results of Sympathectomy in the Treatment of 
Peripheral Vascular Diseases, Hirschsprung’s 
Disease, and Cord Bladder^! 

By Alfred W. Adson, M.D.; Rochester, Minnesota 


S YMPATHECTOMY in its vari- 
ous forms is growing in its field 
of usefulness as our knowledge of 
the physiology of the autonomic nerv- 
ous system is increased. The altered 
function of this nervous system gives 
rise to and determines the course of 
many diseases ; for, in addition to 
carrying afferent pain fibers, the auto- 
nomic nervous system influences blood 
flow, smooth muscle activity and gland- 
ular function. The correlation of dis- 
ease with its anatomic and physiologic 
aspects may give rise to various opin- 
ions; hence, one should analyze care- 
fully all facts before advocating or 
condemning the newer ideas concern- 
ing the disease and the method of 
treatment. Progress has been made in 
the surgical treatment of angina pec- 
toris, spastic lesions in striated mus- 
cles. and trophic and painful lesions of 
the extremities. Most satisfactory re- 
sults have been accomplished by sym- 
pathetic ganglioncctomy and trunk re- 
section in the treatment of peripheral 
vascular diseases, such as Kaynaud’.'^ 

•Rc.ifi hesiirc the .‘vincrican Collcj^e of 
Piiy'ici.’sn*, San Frar.ci'co, Californi.i. April 

tpror:'. t!;'t ^ecticn O!-. XenroV.Kic ?i!r}.:cry, 
Tl’.*;' CP.r.vr, 


disease,^"®’^®’-®'"*'-® thromboangiitis ob- 
literans-’”"’-® with vasomotor spasm of 
the collateral arteries, acral scleroder- 
ma*’’^" developing subsequent to Ray- 
naud’s disease, and periarticular arth- 
ritis®’®’®’®^’®®’®^’®- in the hands and feet, 
associated with vasospastic phenomena 
of cold, clammy, pale, and cyan- 
otic extremities. The sectioning of 
sympathetic fibers to the internal 
sphincter muscles of the rectum and 
bladder,®®’®"’"®’'® and of s)^mpathetic 
fibers carrying inhibitory impulses to 
the large bowel and to the detrusor 
muscles of the bladder has materially 
aided the expulsive forces of both the 
rectum and bladder, thus offering as- 
sistance in the treatment of congenital 
megacolon and cord bladder.^®’'*^ Tro- 
phic changes of both organs are like- 
wise improved, since vasomotor fibers 
which arc intermingled with the pre- 
sacral and mesenteric nerves are also 
necessarily sectional. 

Numerous studies arc being carried 
on by various investigators in the 
hope of relieving visceral pain,^®’®"’®*’®® 
malignant hy|x;rtension,®® asthma.®®’®® 
retinitis pigmentosa,®® optic atropliy, 
nephritic conditions,®®-®® cardio.spasm, 
pylorospasm,*' and of influencing en- 
docrine secretions. Many of these 
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endeavors will probably be fruitless 
but it is fair to assume that a central 
influence, acting through the auto- 
nomic nervous system, is directly or 
indirectly responsible for the produc- 
tion of these diseases. 

I shall not attempt to analyze in 
detail my colleagues’ and my own ex- 
perience in the treatment of these 
various disorders, for this would ne- 
cessitate the inclusion of a rather large 
series of cases, which have been pre- 
viously reported by various members 
of the staff of The Mayo Clinic. 

Anatomy 

The sympathetic nervous system is an ag- 
gregation of ganglia, nerves, and plexuses 
through which the viscera, glands, heart, 
blood vessels, and smooth muscles in other 
situations receive their innervation. The 
most conspicuous feature of the system is a 
pair of ganglionated nerve cords, or sympa- 
thetic trunks, which extend vertically through 
the neck, thorax, and abdomen. Each sym- 
pathetic trunk is composed of a series of 
ganglia bound together by short nerve 
strands. Every spinal nerve is connected 
with the sympathetic trunk of its own side 
by one or more gray rami communicantes 
through which it receives sympathetic fibers 
for the control of blood vessels, of sweat 
glands, and of the smooth muscle of the 
hair follicles situated within the territory of 
its distribution. The majoritj' of the nerve 
fibers that take origin in the ganglia of the 
sympathetic chain are distributed through 
the gray rami and the spinal nerves. 

The thoracic and upper lumbar nerves are 
connected with the sympathetic chain by 
white as well as gray rami communicantes. 
These white rami contain both afferent and 
efferent fibers. The latter take origin from 
cells in the gray matter of the spinal cord, 
travel through the ventral root and white 
rami, and enter the sympathetic system to 
terminate in synaptic relation with the nerve 
cells found in the sympathetic ganglia. They 
are often designated as preganglionic fibers, 
while those fibers which arise in the ganglia 


and relay the impulses onward are called 
postganglionic. The gray rami contain post- 
ganglionic fibers and the white rami, pre- 
ganglionic fibers. 

The majority of the preganglionic fibers 
turn either upward or downward in the 
sympathetic chain, and run for varying dis- 
tances within it before ending in its ganglia. 
The cervical sympathetic trunk is composed 
exclusively of preganglionic efferent fibers, 
derived through the white rami from the 
upper thoracic nerves and ascending to ter- 
minate in the cervical sympathetic ganglia. 
The lumbar and sacral portions of the trunk 
are composed in the major part of descend- 
ing fibers derived through the white rami 
from the lower thoracic and upper lumbar 
spinal nerves. 

Those fibers of the white rami which are 
concerned with the innervation of the ab- 
dominal viscera pass into the splanchnic 
nerves and end in the celiac ganglion. They 
reach the splanchnic nerves after passing 
through the lower half of the thoracic 
sympathetic chain, but they are not inter- 
rupted in the chain ganglia through which 
they pass. They eventually reach the viscera 
by following the arterial supply to these 
organs, or by direct extension as postgan- 
glionic fibers from the various plexiform 
arrangements or sympathetic ganglia. The 
thoracic viscera receive their- postganglionic 
sympathetic rami from the upper thoracic 
sympathetic chain in a similar arrangement. 

The autonomic nervous system, in addition 
to the sympathetic thoracicolumbar outflow, 
contains two streams of preganglionic vis- 
ceral efferent fibers called the para.sympa- 
thetic system ; the cranial stream arises from 
the third, seventh, ninth and tenth cranial 
nerves, the sacral stream from the .second, 
third, and fourth sacral nerves. 

According to Ranson, and Kuntz,'" most 
of the sympathetic nerves contain, in addi- 
tion to the fibers already considered, sensory 
fibers which convey impulses from the vis- 
cera to the spinal cord. These sensory fibers 
have their cells of origin in the spinal gan- 
glia and reach the .sympathetic system by 
way of the white rami. Visceral rcfle.vcs 
therefore travel arcs of at Ic.ast three neu- 
rons each. The impulses reach the spina! 
cord along visceral afferent fi!>crs tbroug!i 
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white rami and the dorsal roots. These af' 
ferent sympathetic fibers end in sympathetic 
ganglia, and the impulses which they carry 
are relayed to involuntary muscle and gland- 
ular tissue by postganglionic fibers. The 
ganglia of the sympathetic trunk do not 
serve as reflex centers, but only as relay 
stations''- in the conduction pathways from 
the spinal cord to the viscera. 

The vasomotor innervation of the arteries 
of the extremities and of the trunk was 
once believed to be centrifugaH® in its ar- 
rangement, but the work of Kramer and 
Todd, and Potts has proved rather con- 
clusively that the distribution corresponds 
to the musculo-cutaneous somatic distribu- 
tion, except for short distances where the 
principal arteries leave the aorta. Therefore, 
it is apparent tliat complete vasodilating ef- 
fects are accomplished only when all vaso- 
motor fibers are interrupted by section of a 
sympathetic trunk, by ganglionectomy, or 
by complete ramisection. 

SuRGicAt, Procedures 
Surgical procedures affecting the sympa- 
thetic nervous system date back to 1899, 
when Jalwulay attempted to relieve painful 
conditions of the lower extremities by per- 
forming periarterial sympathectomy. This 
procedure was not given serious considera- 
tion until Lcrichc reported his experiences 
in 1913, wlien he advocated periarterial sym- 
pathectomy for numerous peripheral vascu- 
lar, trophic, and painful lesions. Following 
liis teaching many surgeons became inter- 
ested in the subject of sympathectomy and 
employed his procedure for similar lesions 
in addition to attempting tlic treatment, by 
sympathectomy, of exoplithalmic goiter, glau- 
coma, and epilepsy. Jonncsco removed the 
stellate ganglion for angina pectoris by the 
anterinr-superior apprn.ach with moderate 
Miccess. In 1923 Briining emjdoycd lonncs- 
c<i'> (rperatinn in the treatment of one case 
«»! Kaynaud’.') <!i,vcn<e and one case of sclero- 
dernta, Ix-itlt of the upiier •.•.xtremitics, and 
reported, Unforttmately, a similar 

g-.H'd rc'ult ha^ not been fduained by other 
surge'., to, inrhrliiti’; tiivself. It is true that 
pertsf tcrial systip-atln-ctotny atid removal isf 
the 't'l'atc vaiteli '.tJ b> the Jottt!,oca rrt-tb.'-:! 
ill<l aG’ord, reuef sd •syte.irtiue.K atvl 


improvement of the circulation but it failed 
to give complete relief.'*® 

Royle®® in 1924 advocated and performed 
ramisection for relief of spasticity of the 
muscles of the extremities, but difficulty was 
encountered in duplicating his results. I have 
obtained some reduction of the spasticity by 
abdominal transperitoneal lumbar sj'mpathetic 
ganglionectomy’ and trunk resection, which I 
first performed May 20, 1924. I am inclined 
to believe, however, that the results are due 
to the increased blood supply following 
thorough interruption of vasomotor fibers, 
rather than to section of sympathetic nerves 
to striated muscle, for numerous investiga- 
tors doubt the existence of sympathetic in- 
nervation of striated muscle in mammals. 

Orbeli believes that the sympathetic fibers 
augment cerebrospinal responses. Von Gaza 
in 1924, Archibald in 1928, and Scrimger in 
1929 performed, with some success, para- 
vertebral ramisection of the splanchnic nerves 
for visceral pain. This problem is undergo- 
ing much investigation at this time. 

Davis and Kanavel,-* and I were among 
those who attempted to duplicate the results 
Royle reported in 1924. On May 20, 1924, I 
employed the method mentioned above, and 
it was following this tliat I observed that 
the temperature of the skin of tlie lower 
extremities remained permanently increased. 
Royle reported that the cutaneous tempera- 
tures in the first case in which he performed 
ramisection were increased only temporarily, 
but later stated that a slight increase re- 
mained permanently. This suggested that 
the more extensive operation of ganglioncc- 
tomy and trunk resection included all of the 
v.asomotor fibers to the extremities. This 
phenomenon reopened the field of surgical 
treatment of peripheral vascular diseases, 
Davis and Kanavcl, Dicz, and Fulton suhse- 
(|uently reported experiences similar to mine 
following ganglionectomy and trunk resec- 
tion. 

In 1924 prcojierative anti postoperative 
calfirimetric stii'lies were made by Brown’' 
<if patients tm whtjse sympathetic apparatus 
I operatcfl for sp.astic coiitlilinns. The re- 
fsirt sliowed that folltjwing operatifui clitn- 
inatiofi of heat Itatl iiicre.'oed tui an average 
tif 4'D fK-r Cent. :tn<l that this incre.’U'- bad 
resv.vv.tr*’. Venvi'aue.iU. 'I’hv'C data suygC'-ted 



1047 


The Results of Sympathectomy 


the practicability of applying surgical pro- 
cedures in ^lasospastic diseases, and I per- 
formed such an operation with success on 
March 19, 1925, in a case of Raynaud’s dis- 
ease of the lower extremities. Subsequent 
stud}’ of this patient and of others has 
shown that vasodilatation has remained, and 
that the patients have been free from all 
symptoms. I first carried out cervicothoracic 
ganglionectomy and trunk resection by the 
posterior approach on July 31, 1928. Fol- 
lowing success in the treatment of Ray- 
naud’s disease patients with other diseases 
in which vasospastic phenomena were mani- 
fested were likewise subjected to the opera- 
tion. It was necessary, however, before such 
operations could be undertaken that some 
method be provided of determining pre- 
operatively the degree of vasomotor spasm 
present and whether sufficient relaxation of 
tl:is spasm was possible to justify the em- 
ployment of surgical procedures to secure 
such relaxation. 

BrowiF’^ found that some aid in answer- 
ing these questions could be obtained from 
the study of capillary behavior in tlie affected 
extremities but that a more reliable vaso- 
motor index resulted from determination of 
the possible variations in blood flow to the 
extremity as indicated by variations in the 
skin temperature under standard conditions. 
Therefore, BrowiF® introduced studies of 
cutaneous temperature as a vasomotor index, 
arguing that unless the peripheral cutaneous 
temperature could be increased 3°C. by 
regional or spinal anesthesia or increased 
two or more times the increase of the mouth 
temperature following intravenous adminis- 
tration of a foreign protein, operation on 
the sympathetic nerves was not indicated. 
These deductions were based on postopera- 
tive results obtained during the investigative 
study since it was noted that the increases 
in temperature observed before operation 
could be reproduced by sympathetic gan- 
glionectomy and trunk resection. This result 
indicated that the actual flow of blood to 
the extremity had been increased by the 
operation. Utilizing this method of selection 
cases of thromboangiitis obliterans, with 
vasospasm of the collaterals, acral sclero- 
derma, and atrophic arthritis, have thus been 
treated by the neurosurgical staff members 
of The Mayo Clinic. 


Wade, and M'^ade and Royle in 1927 ad- 
vocated ramisection for congenital mega- 
colon. Their technic, slightly modified, was 
employed with complete success in three 
cases by Judd and the author, and subse- 
quently was modified again and employed 
with success by Rankin and Learmonth. In 
1930 Learmonth developed a surgical pro- 
cedure for sectioning the presacral nerve in 
selected cases of incontinence of urine and 
trophic lesions of the bladder. C. H. Afayo 
and Devine have suggested and carried out 
sections of nerves to the stomach and pylorus 
for duodenal ulcer and pylorospasm, and 
Fieri has sectioned splanchnic nerves for 
gastric disorders. 

Ravnaud’s Disease 
Raynaud’s contributions, in 1862 
and 1874, demonstrated that gangrene 
could develop in the digits without 
occlusion or demonstrable organic dis- 
ease of the principal arteries. Bernard 
Schrader, in 1629, described a sym- 
metric, recurring form of gangrene in 
the extremities of a young girl. The 
disease was not considered to be a 
vasomotor phenomenon until Raynaud 
called attention to the local asphyxia 
and cyanosis which preceded gangrene. 
Two schools of thought prevail con- 
cerning the underlying causes of Ray- 
naud’s disease. One holds that phe- 
nomena of vasomotor spasm involve 
small arteries, arterioles, and probabl}’ 
capillaries and venules : that the vaso- 
constrictor impulses are of central ori- 
gin; and that the local re,‘:ponses to 
heat and cold are normal reflexc.s car- 
ried by vasomotor fibers, and arc 
imposed on arteries and arterioles, 
producing pathologic states of con- 
traction. The other school, the chief 
c.xponents of which are Krogh, and 
Lewis^' in collaboration with Kerr, 
holds that the defective circiilaiion is 
due to fault of the digital arteries and 
vessels of smaller caliber. withi'Ut 



1048 


Alfred W. Adson 


spasm of the veins, and that the phe- 
nomena are produced by cool tempera- 
tures and are relieved by heat. Lewis 
stated that these phenomena are the 
results of abnormality of the arteries, 
that this abnormality displays itself in 
hypersensitivity to reflexes initiated b}^ 
relatively low temperature, and that 
the effects of cold are not produced 
through the intervention of the nerv- 
ous system. 

Etiology. The etiology is unknown. 
The influence of heredity, according 
to Monro, may be made out in ap- 
proximately 8 per cent of the cases. 
Persons of subnormal vasomotor type 
and of asthenic tendency are those 
who develop symptoms of true Ray- 
naud’s disease. The condition occurs 
more frequently in females than in 
males. Of Brown’s patients 80 per 
cent were females and in Monro’s 
review of cases 62.6 per cent were 
females. The average age incidence ac- 
cording to ^lonro’s report was 30.9 
years for both sexes. 

Substantiating the argument that 
Raynaud’s disease is primarily of 
central origin is the fact that Brown 
and I have seen it afflict patients who 
liave lived in extremely hot regions, 
and have failed to see the symptoms 
subside when patients have moved 
from cold to hot climates, Wc have 
seen the changes in color of the skin 
take place in patients who have been 
subjected to severe emotional strain 
and in titosc who have become excited 
while in a hot room. Wc liave also 
noted the failure of color changes to 
occur v.hen jvatients have been e.X[K)5ed 
ti.! cold and at the s.amc time have 
been *-ubjccted to induced fever. The 
rc'-'.ilts of interruption of va'^omotor 


fibers constitute even more conclusive 
evidence that Raynaud’s disease is of 
central origin and that the local changes 
in the extremities are controlled by 
vasomotor fibers. Horton and Craig have 
been able to produce these results ex- 
perimentally. Following a successful 
operation the affected extremity be- 
comes warm and pink and remains so 
permanently. The changes in color 
characteristic of asphyxia and cyano- 
sis permanently disappear and cannot 
be brought on by exposure to cold or 
to emotional stimuli. Wagener has 
demonstrated that after cervicothoracic 
ganglionectomy and trunk resection in 
Raynaud’s disease the retinal arteries 
and veins dilate from one and a third 
to one and a half their preoperative 
size. This dilatation is permanent. At 
the clinic we have had occasion to re- 
examine many of our patients, months 
and years subsequent to operation. In 
addition we have had the opportunity 
to measure and to compare the retinal 
arteries and veins of a man who un- 
derwent resection of the stellate gan- 
glion on one side for anginoid pain 
eighteen years before, and we found 
that the arteries and veins on the side 
on which operation had been per- 
formed were one and a half times as 
large as those on the side on which 
operation had not been performed. 

In partial support of Lewis’ position 
may be cited the observation by Simp- 
son. Brown, and Adson in a case of 
Raynaud’s disease of the recurrence 
of cyanosis in the distal end of a digit 
on which there had been an ulcer, in 
spite of previous thorough ojK-'rative 
interruption of the vasomotor fibers. 

This recurrence rnav have resulted 

* 

rrom bypersenvitivity of the arterioles 
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and capillaries, but I am more inclined 
to believe that it was due to faulty 
arterial circulation resulting from the 
capillary and arteriolar thrombosis, 
which gave rise to the primary ulcer. 
Recurrence of symptoms and of 
changes in color of the upper extrem- 
ities were seen to occur when vaso- 
motor fibers were missed, and con- 
siderable difficult}'^ has been encoun- 
tered in perfecting a surgical procedure 
that would thoroughly interrupt all of 
the vasomotor fibers to the arteries of 
the fingers and hand. The operative 
results following resection of the sec- 
ond, third, and fourth lumbar sympa- 
thetic ganglia, and of the intervening 
trunks have, however, always been 
successful. It is true that ulcers are 
much less common on the toes than 
they are on the finger tips; the toes 
are exposed less than the fingers to 
environmental temperature. It is ap- 
parent, however, that the surgical re- 
sults depend directly on the thorough- 
ness of the operation. This can be 
determined by the sweating test, since 
the sympathetic fibers to the sweat 
glands and pilomotor muscles are sec- 
tioned with the vasomotor fibers ; they 
are closely associated, and cannot be 
separated at the time of operation. In 
the sweating test, dry heat must be 
employed and not pilocarpine, for pilo- 
carpine is capable of stimulating the 
sweat glands directly and will pro- 
duce secretions independent of the 
sympathetic innervation. 

Pathologic Physiology. The under- 
lying disturbances which produce the 
changes in color are easily studied by 
microscopy of the capillaries of the 
nailfold, and have been described by 
^luller, Parrisius. and Brown. In 


the stage of pallor few capillaries are 
visible, filling of the loops with blood 
is incomplete, and the capillaries have 
a segmented or broken appearance. The 
blood contained in the capillaries is 
static^® ; blood is not observed entering 
the capillary loops from the arterioles. 
The collecting venules are usually in- 
visible, or contain small amounts of 
blood. In the stage of cyanosis blood 
is admitted into the capillaries both 
from the arterioles and by retrograde 
flow from the venules. The blood en- 
ters the capillaries in the form of small 
segments. The capillaries become di- 
lated, an increased number of them is 
visible, and the blood in the loops is 
stationary, or flow occurs only after 
long intermissions. There is gradual 
deoxidation of the capillary blood, 
with increasing cyanosis. The capil- 
laries may become greatly distended 
and may lose their characteristic shape. 
The collecting venules become dilated. 
With recovery, whetlier it is spontan- 
eous or is induced by increasing the 
local or ennronmental temperature, 
the arterioles open, the flow of blood in 
the capillary loops becomes rapid, and 
the color of the blood changes to bright 
red. The stage of rubor, then, is due 
to a large number of open capillarie.' 
and venules containing red o.xygenated 
blood. Many of tiiese vessels remain 
to some degree dilated. 

A summary of these studies cor- 
roborates in a striking manner the 
clinical deductions which were made 
by Raynaud on this mechanism. .As 
he surmised, there is. in the stage of 
pallor 'or syncope, spasm of the arte- 
rioles. capillaries, and venules, the de- 
gree of pallor depending on the com- 
pleteness of the spasm. The stairc of 
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cyanosis is due to partial relaxation of 
the venules, with retrograde flow of 
blood in the capillary loops. Concomi- 
tant opening of the arterioles has been 
observed also, but the relaxation is not 
complete enough to allow the resump- 
tion of the usual flow. All gradations 
in behavior are noted in different 
cases; this amply explains the varia- 
tions in color observed in certain sub- 
jects. Areas of moderate cyanosis 
may appear on one finger, and on 
another deep cyanosis may remain, or, 
in one area of skin there may be re- 
covery, with return to normal pink or 
rubor, and the surrounding skin may 
be cyanotic. 

Prognosis and Course. The prog- 
nosis of Raynaud’s disease is subject 
to wide variations. As far as is known, 
it is never in itself a cause of death. 
In our experience, death has been due 
to the consecutive or the subsequent 
development of an entirely different 
disease. In mild cases, with local 
syncope or mild grades of cyanosis of 
the digits, there may not be any change 
over a long period of years. Many 
patients have been observed who have 
had vasomotor disturbance for more 
than ten years and yet have not suf- 
fered actual pain, trophic lesions, or 
progression of the disturbances of 
color. The previous course of the 
malady is ])robably of importance in 
considering the prognosis. In mild 
cases, in which the condition has re- 
mained unchanged for two or three 
year.?, the prognosis is usually good, 
and reas’=urancc tnay be the only ad- 
vice necessary. More tisunlly there has 
b«'cn grndu.al progre^-stfjo from the 
'•trege of sync«'*j)C ; niore digits have 
beenrne invoIvi.<U pctfiaje. the entire- 


hand; and the condition has advanced 
into the stage of cyanosis, or syncope 
has alternated Avith cyanosis. Then, 
after a^ariable periods of time, there 
may be gradual transition into a con- 
dition of chronic cyanosis of the ex- 
tremities. Intermittent recovery of the 
parts is now less complete, and when 
recovery does take place it is accom- 
panied b}’- excessiA^e sensations of heat 
and by excessive redness. Sensitivity 
to emdronmental temperature becomes 
more acute and the paroxysms are in- 
duced by slight variations in tempera- 
ture, even during the summer months. 
Pain, numbness, or dull aching during 
the period of syncope and cyanosis are 
the rule. Small, dry ulcers of the skin 
of the digits may appear. In this pri- 
mary type of case the prognosis is not 
good from the standpoint of spon- 
taneous cure. The condition usually 
persists, and although it does not pro- 
gress to the point of serious gangrene, 
yet it constitutes real disability to the 
patient. In the rarer forms, in Avhich 
gangrene supervenes early in the 
course of the disease, the prognosis is 
most grave from the standpoint of 
preservation of the digits. In consid- 
ering the prognosis, the important 
factor is the rate of progression of 
the disease in the first two or three 
years. Brown and I have obscr\'ed 
that if at the end of this j)eriod trophic 
changes have not appeared, usually they 
will not appear later; and that long 
periods of remission may occur with- 
out known cause, 'J’his substantiates 
the argument that the disease is of 
central rather than of jjeripheral ori- 
gin, and that its manifestations depeml 
on the sympathetic reserve and the 
emxtiona! stre-'- of tlie patient. 
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Symptoms. Wide experience with 
various forms of vascular disease of 
the extremities allows separation of the 
cases presenting vasomotor disturb- 
ances of the spastic type into four 
groups. 

First, there is a fairly large group 
of so-called normal persons, predom- 
inantly females, who have cold moist 
and clammy hands and feet associated 
with such disturbances as a mild de- 
gree of pallor in symmetric single 
digits, the so-called dead finger, or 
slight cyanosis. These persons are fre- 
quently of the asthenic type and suffer 
easily from cold. The surface temper- 
ature of the extremities is subject to 
wide fluctuations, depending on varia- 
tions in environmental temperature. 
Such manifestations do not constitute 
a disease, and the physician is rarely 
consulted unless the changes in color 
are striking. These subjects are classi- 
fied by Muller as having a “vasomotor 
constitution”. At the clinic, we have 
designated them as suffering from 
subnormal vasomotor states. 

Second, there are gradations from 
these so-called normal states to those 
in which the disturbances in color in 
the extremities are more profound, 
frequently paroxysmal, and occur even 
when the environmental temperature 
is not so low. Attacks of pallor may 
be followed in a period of months by 
more or less chronic states of cyanosis; 
or pallor and cyanosis may alternate 
for -some time. The signs and symp- 
toms are of sufficient intensity for the 
patient to seek advice from the physi- 
cian. The symptoms usually consist of 
numbness and occasionally partial an- 
esthesia during the period of local 
asphyxia, and of extreme coldness 


during the stage of syncope. Dull 
aching distress is present during the 
periods of both syncope and cyanosis. 
With high environmental temperature, 
the hands become excessively warm 
and red, accompanied by sensations of 
burning. 

Third, there is another group of 
persons who have further aggravation 
of the disturbance. The attacks of 
pallor become more intense and more 
painful, or a condition of chronic 
cyanosis or asphyxia supervenes ; tem- 
porar}^ recovery is much more difficult 
to effect. The changes in color are 
induced by emotional stimuli and by 
the least change in temperature. The 
hands and feet frequently become 
swollen and puffy. Trophic disturb- 
ances then appear, consisting of minute 
regions of gangrene in the tips of the 
digits, with symmetric distribution. 

The fourth group consists of the 
more severe, but much rarer, type of 
case in which, without a prolonged 
antecedent history of vasomotor dis- 
turbance, gangrene may develop in the 
distal portions, rather than in the tips, 
of symmetric digits. Pain may be a 
marked feature. 

All of these groups fulfill the cri- 
teria laid down by Raynaud; namely, 
symmetry of the disturbance, inter- 
mittency or paroxA'smal nature of the 
disturbance, and pulsations in the ar- 
teries of the affected part. The groups 
seem to represent different degrees of 
the same underlying fault of the vaso- 
motor mechanism, justifying the belief 
that the condition is a “vasomotor 
neurosis of the spastic type”, and that 
the term Raynaud’s disease should i>c 
reserved for the tyj>c of case ijicluded 
in the second, third, and fourih 
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groups. The cases in the first two 
groups probably represent an exagger- 
ation of the vasomotor changes which 
affect the normal subject on exposure 
to cold. There is in the peripheral 
regions a transitory phase of pallor 
and of cyanosis ; and with exposure to 
increased local or environmental tem- 
perature, redness and increased sur- 
face temperature result. 

Clinical Considerations. The real 
problem is to select suitable cases for 
operation and to decide when operation 
is indicated. It is obvious that dilata- 
tion of an arteriosclerotic or occluded 
artery cannot be produced, and that 
surgical intervention is useless unless 
there is positive evidence that the dis- 
ease has resulted from an inadequate 
supply of blood induced by vasospasm. 
The vasospastic phenomena may be 
intermittent or continuous. If they 
are intermittent and mild, disturbing 
.symptoms or trophic changes do not 
occur, since complete recovery takes 
place between the attacks of vasomotor 
spasm. 

J'asoiiwtor Index. In a search for some 
means to determine the flow of blood to an 
extremity the capillaries were examined, and 
elimination of heat and surface temperature 
were measured. These procedures do not 
estimate exactly the volume of blood, but 
Rive relative estimates. One can observe the 
inimbcr of capillary loops to a given field 
and can determine the rate of flow of the 
corpuscles; and one can also measure the 
elimination of heat and the temperature of 
the skin, l>oth of 'which arc dcf)cmdcnt on the 
flciv.- of bloo<l. By the Stcwart-Kcgcrrcis 
calorimeter the radiation of heat before and 
after operation could be determined, but it 
was nftt suitil Brown suggested recording 
the temperature of the skin before fever had 
!,-ern inducer!, arsd during its course, tfiat 
tk.ere was any accur.itc knowledsTe concern- 
'.a‘.o’i;a<r!s. Ttie c1ectrs>Ies nf the elcc- 


trothermocouple are fastened to the various 
portions of the fingers, toes, hands, feet, 
and body, in preparation for readings of 
surface temperature. First, readings are 
recorded of the temperature of the room, 
and of the mouth and surface of the 
skin. Thus, corrections can be made for the 
environmental temperature, and the temper- 
ature of the mouth and skin can be com- 
pared with the corresponding temperatures 
of a normal person, and with the readings 
taken during the height of fever. The fever 
is produced by administering, intravenously, 
a foreign protein, for example, 5,000,000 to 
75,000,000 dead bacilli in triple typhoid vac- 
cine. The dose depends on the weight and 
sex of the patient. Hourly readings are made 
until the maximal rise of fever has been ob- 
tained. These readings are compared with 
the initial temperatures, to determine the 
ratios of increased temperature. General, 
regional, and spinal anesthesia produce v-aso- 
dilator effects and can be employed instead 
of the administration of protein. 

In studying the temperature of a normal 
person, it will be observed that the tempera- 
ture of the mouth may have increased as 
much as an average of 2®C., whereas the 
temperature of the skin over the digits will 
have increased 4® to 6°C., or two to three 
times more than the mouth temperature, 
indicating that the peripheral arteries have 
been opened by inhibition of the vasomotor 
center and that more blood has been per- 
mitted to flow to the periphery. In cases 
of vasospastic disorder, the difference in 
temperatures is still greater, since the initial 
surface temperature of the digits is lower 
than that of a normal subject c.xposcd to the 
same room temperature. In cases of general 
arterial sclerosis there m.iy he little, if any, 
difference in the .skin temperatures before 
and after administration of the foreign pro- 
tein, indicating that the vessels arc iticap.ihle 
of relaxing to allow increase of the flow of 
blood to the pcripliery. In cases of thrombo- 
angiitis ohlilcr.ans it is possible to determine 
whether or not there exists an clement of 
vasomotor spasm of the collateral vessels 
and unotrclu'ied arteries ; and it is possible, 
.also, to deterniifie. by individual rc.'uliugs, 
the condition of each digit. Tluircforc, the 
ti*s; serve-* as an inde.'s ; and unless the ri*-e 
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in temperature of the skin of the digits is 
two or more times greater than the rise of 
the oral temperature, the condition is con- 
sidered inoperable. The test also permits 
determination of the degree of collateral 
circulation in different portions of the same 
digit. 

Surgical Treatment. When medical 
treatment fails, surgical procedures 
have been instituted with the purpose 
of relieving vasomotor spasm. It has 
been proved that vasodilatation results 
from section of vasoconstrictor fibers, 
that the increase in temperature of the 
skin from injection of foreign protein 
can be reproduced by sympathetic gan- 
glionectomy and trunk resection, and 
that the increased flow of blood in 
terms of increased elimination of heat 
continues and does not recede to the 
level at which it was before operation. 
Following interruption of all vasocon- 
strictor fibers, the pain disappears, 
swelling subsides, ulcers heal, nails 
grow, the characteristic changes in 
color disappear, arterial pulsations in- 
crease, and the skin appears normal, 
pale pink, and distinctly warmer and 
drier. The capillaries are found to be 
smaller in diameter than they were in 
the cyanotic phase but the stream of 
corpuscles is seen to flow much faster. 

The surgical procedure which I have 
employed in interrupting the vasomo- 
tor fibers to the arteries of the lower 
extremities consists of an abdominal 
transperitoneal approach to the lumbar 
ganglia, and resection of the second, 
third, and fourth lumbar ganglia and 
the intervening trunks. The thorough 
interruption of the vasomotor fibers is 
thereby ensured. In this procedure, 
sympathetic trunks which give rise to 
the lateral branches of the presacral 


nerves are severed; but inasmuch as 
clinical symptoms referable to the 
bladder or rectum do not develop from 
their inclusion, I see in this no contra- 
indication. My purpose is to make sure 
that not only the lumbar rami are 
divided but also such truncal fibers 
and stray rami as might reenter the 
sacral nerves. In some instances the 
operation also serves as a treatment' 
for constipation, since presacral fibers 
contribute to the innervation of the 
internal sphincters and to inhibition of 
the lower part of the large bowel and 
of the rectum. The sectioning of these 
presacral fibers has also reduced the 
inhibition of the detrusor muscles of 
the bladder, and has relaxed the inter- 
nal sphincters, but since other presa- 
cral fibers remain undinded, symp- 
toms are not manifest. 

The problem of thoroughly inter- 
rupting all of the vasomotor fibers to 
the arteries of the upper extremities 
has been much more difficult to solve 
than that of interrupting the vasomo- 
tor fibers to the arteries of the lower 
extremities. The anatomic arrange- 
ment of the cervicothoracic ganglion 
is not constant. According to Kuntz‘^° 
and the author's experience, this gan- 
glion has been found to be fused in 
only 40 to 50 per cent of cases. Kuntz*'’ 
has also demonstrated that postgan- 
srlionic fibers mav leave the thoracic 
trunk and ganglia as low as the second 
thoracic ganglion, and may pass di- 
rectly to the lower trunk of the 
brachial plexus, without entering the 
so-called stellate ganglion. Tlie ana- 
tomic arrangement, I believe, has i>cen 
responsible for tiie partial successes 
and the failures in attempt-: to itUer- 
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rupt all of the vasomotor fibers by the 
anterior-superior approaches to the 
cervicothoracic ganglion.^®’-^ The pos- 
terior approach, through the second 
rib, resulted in experiences similar to 
those noted in the superior-anterior 
approach®^’®® except that the lower 
cervical ganglion was occasionally over- 
looked when it was not fused with the 
first thoracic, whereas in the anterior 
approach the first thoracic and the 
rami from the second thoracic ganglia 
were missed. 

In the light of these experiences, I 
am employing a technic which consists 
of entering the mediastinum posterior- 
ly through the first rib, an approach 
which gives exposure of the lower 
cervical and the first thoracic ganglia 
and allows of their resection.* Occa- 
sionally I am able to remove the sec- 
ond thoracic ganglion through the 
same operative field, but if it happens 
to lie low in the thoracic cavity, I pro- 
ceed with thorough ramisection of the 
lower cervical and first thoracic nerves. 


in addition to dividing all stray rami 
which may pass mesially to the thora- 
cic trunk and accessory intercostal ar- 
teries, These measures insure against 
the entrance of stray postganglionic 
fibers into the brachial plexus. This 
procedure has been extremely satisfac- 
tory, but even yet an occasional fiber 
is overlooked and it may become neces- 
sary to follow this operation with 
further ramisection of the brachial 
plexus. 

Results. In order to evaluate the 
results of sympathectomy in the treat- 
ment of Raynaud’s disease in its vari- 
ous degrees of severity, cases have 
been classified in three groups. In the 
first group the cases are uncomplicated 
and the patients complain of asphyxia 
and cyanosis associated with paresthe- 
sia, In the second group are more ad- 
vanced cases of active ulceration. In 
the third group are the most advanced 
cases in which ulcer or gangrene is 
associated with marked evidence of 
scleroderma and arthritis. 
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Table II 
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100 

None 

1 None 

Group 2 (with ulcers) 

3| 

100 

100 

100 

None 

None 

Group 3 (with ulcers or gangrene 
with scleroderma and arthritis) 

7l 

90 

90 

90 



Total 

15 







♦Illustrates the results accompanied by either cervicothoracic or lumbar ganglioncctomy 
and trunk resection. 


A review of tables 1 and 2 will show 
that the disease affects the upper ex- 
tremities more often than the lower, 
and that the results from lumbar sym- 
pathectomy are better than those from 
cervicothoracic sympathectomy. The 
incomplete results in the fingers are 
apparently due to failures to include 
all of the vasomotor fibers when using 
the second rib approach, or to the ad- 
A'anced stage of the disease which has 
produced permanent changes in the 
peripheral circulation that do not per- 
mit vasodilatation of the arterioles or 
return to normal of the tremendously 
dilated capillaries. 

The postoperative sequelae of these 
surgical procedures result in dryness 
of the skin, which can be relieved by 
application of lanolin and cocoa butter. 


The Horner's syndrome of apparent 
enophthalmus, contracted pupils, and 
lagging of the lids due to relaxation 
of the musculus tarsalis is not a serious 
disfigurement if it is bilateral, nor does 
it interfere seriously with vision at 
night. Resection of the upper portion 
of the thoracic sympathetic trunk, and 
of the corresponding ganglia, does not 
materially alter acceleration of the 
heart, and none of the patients who 
have been subjected to the procedure 
has complained of cardiac symptoms 
after operation. 

Thromboangiitis Obliterans 

Thromboangiitis oblitcrans'^*’''’'’ is 
characterized by vasailar thrombosis 
of inflammatory causation, occurring 
in both arteries and veins but not at 
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the same levels in each. Arterial 
thrombosis usually occurs in the main 
peripheral arterial channels such as 
the dorsalis pedis, posterior tibial, ra- 
dial and ulnar arteries. In the more 
severe cases, the arterial thrombosis 
ascends to include the popliteal and 
femoral arteries, and it may occur in 
the brachial arteries. Venous throm- 
bosis is more of the recurring type, 
and may appear in any region of the 
foot, leg, thigh, or arm. Arterial 
thrombosis is likely to affect the ar- 
teries of one leg more than those of 
the other. But since the lesion has a 
tendency to progress and to spread, it 
may affect the opposite extremity, or 
the upper extremity, months or years 
after the onset. It has also been ob- 
served that when occlusion of the prin- 
cipal arteries of one extremity is pi*es- 
cnt, the arteries of the other extremity, 
although still patent, may show dimin- 
ished pulsation. 

The disease has a predilection for 
young, asthenic males, but it does 
afflict robust males. It has been seen 
to occur in young, astlicnic females. 
The vessels of two young females each 
of whom gave an antecedent history 
of having had symptoms .simulating 
Raynaud’s disease in all extremities, 
with accompanying sclerodermic and 
arthritic changes, were found to be 
ihrombo.'cd. 

S'}",}'. f' touts. The initial symptoms 
usually consist of intermittent claudi- 
cation on exertion iti the muscles of 
tlic lov.‘er parts of the legs, but as the 
disease pr*)gresses pain is presetu even 
whilf tile patient is at rest, and changes 
in cxlur ajipf.ar. 'fhe usu.al cffloTS are 
or rtinor cnnl evanosis. They .are 


accompanied by the signs of passive 
congestion, of swelling, of localized 
phlebitis and of occluded arteries. The 
changes in color are more prominent 
when the extremity is held in a de- 
pendent position, and will disappear 
when the extremity is elevated. The 
degree of collateral circulation can be 
determined clinically by the time that 
is required for the color to return 
when the extremit)- is placed in a hor- 
izontal position. Ulcers and gangrene 
appear in the advanced stages of the 
disease. 

Selection of Patients for Sympa- 
thetic Ganglionectomy and Trunk Re- 
section. The rationale of carrying out 
lumbar ganglionectomy and trunk re- 
section in cases of occlusive disease of 
the arteries affecting the extremities 
is based on the following clinical and 
physiologic observations : In many 
cases of thromboangiitis obliterans 
with closure of the main arteries, there 
are varying degrees of vasospastic 
disturbance. The changes in color due 
to lowered environmental temperature 
arc in some cases so striking as to 
lead to an erroneous diagno.sis of Ray- 
naud’s disease. This clinical observa- 
tion suggests the conclusion that in 
some cases the collateral vessels, which 
maintain the circulation of the extrem- 
ities, are subject to excessive vaso- 
spastic reactions. This is easily under- 
stood if the pathologic changes wliich 
occur in this disease arc recalled ; 

namelv, marked inflammatorv reaction 
* ^ 

in all coats of the arteries', especially 
in the adventitia or periva.'Cular struc- 
tures, and cellular thrombosis occlud- 
ing segmciits of varia!)lc length. Fur- 
ther eviflencc of considerable vasottvi- 
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tor spasm is obtained from the calori- 
metric and thermometric studies cai'- 
ried out on the extremities of these 
patients. The rate of elimination of 
heat, as determined in the hand or the 
foot calorimeter, and as measured in 
small calories eliminated for each unit 
of surface area for each unit of time, 
is subject to variations similar to, but 
less in degree than, those observed in 
normal subjects or in subjects with 
functional vasospastic disturbances. It 
may be assumed, therefore, that the 
diminished blood supply in some cases 
of thromboangiitis obliterans has a 
twofold basis ; namely, occlusion of 
the main arterial channels, and super- 
imposed vasoconstriction of the col- 
lateral circulation. 

The medical treatment consists of 
rest in bed, application of dry heat, 
the use of contrast baths, and intra- 
venous injection of protein. This is 
the treatment that should be employed 
• in early and mild cases. The surgical 
treatment, until recently, has consisted 
of amputation, but in view of experi- 
ence in the treatment of vasospastic 
disorders,' such as Raynaud’s disease, 
by sympathetic ganglionectomy and 
trunk resection, selectedpatients Of this 
group have been subjected to similar 
operations. In our earlier experiences, 
before the introduction of the studies 
on induced fever. Brown and the au- 
thor were compelled to operate with- 
out any particular method for the se- 
lection of patients, and had to judge 
from the results in previous cases 
whether or not a patient for whom the 
operation was contemplated would 
prove suitable. But with the advent of 
studies of cutaneous temperature, Ijet- 


ter selection has been made possible. 
The same criteria have been employed 
as those adopted in the selection of 
cases of Raynaud’s disease. However, 
selection should not be based on this 
method only, for it is unwise to operate 
on a patient during the period of ex- 
tending arterial thrombosis; the dan- 
ger is that the thrombosis may ascend 
to include the femoral artery and ma)^ 
result in gangrene in spite of the op- 
eration on the sympathetic system. 
Those patients who present themselves 
with acute processes are placed in bed, 
under medical treatment, until the 
lesion has become quiescent. This may 
require from three to six weeks. Pa- 
tients with trophic ulcers, or gangren- 
ous digits, are likewise treated medi- 
cally, including administration of- pro- 
tein, until demarcation between healthy 
and diseased tissue appears and until 
healing of the ulcer begins ; then oper- 
ation is instituted. Occasionally it is 
wise to resect the thrombosed veins to 
hasten the convalescence. 

Results. The results of sympathetic 
ganglionectomy in cases of thrombo- 
angiitis obliterans in properl}^ selected 
cases are just as striking as those in 
cases of Raynaud’s disease. The pain 
subsides, swelling disappears, and the 
ulcers heal with remarkable rai)idity. 
Following the operation, spontaneous 
amputation of the gangrenous digits 
usually occurs at a level much lower 
than that at which surgical amputa- 
tion would have been performed. The 
vasodilation and the improved circu- 
lation materially reduce the incidence 
of extenditig arterial thrombosis of 
the affected extremity, and they also 
reduce the incidence of its occurrence 
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in the opposite extremity. Intermit- 
tent claudication completely disappears 
in some cases, whereas in others it is 
only diminished. Pain disappears either 
entirely or when the part is at rest. 
The effect of interruption of vaso- 
motor fibers to unoccluded and collat- 
eral arteries in thromboangiitis oblit- 
erans, is therefore to decrease the inci- 
dence of extension of thrombosis, to 
conserve extremities, to remove or 
lessen pain, to hasten the healing of 
ulcers, and to rehabilitate the patient 
for service within a period of months. 
The older type of treatment consisted 
of amputation, and maimed patients 
were the result. 

In a carefully controlled series of 
240 cases, 150 patients were treated 
medically and sympathectomy was per- 
formed on ninety. Brown and his col- 
laborators have demonstrated repeat- 
edly that preoperative increase in skin 
temperature from vaccine therapy has 
been reproduced and maintained by 
ganglioncctomy and trunk resection, 
which proves that vasomotor spasm of 
the collateral vessels has been removed 
and that the circulation has been in- 
creased. 

In reviewing the statistic.s of these 
case.'; it was observed that in 60 per 
cent of the cases the di.scase was con- 
nnc<l to the lower c.xtreniitics, and in 
only 2 per cent was it limited to the 
upper extremitie.';. In 3S per cent both 
upper and lower extremities were in- 
volved. In 2 per cent massive gan- 
grer,e was present, in 31 per cent gan- 
grenou'’ digits in 36 j)er cent trophic 
ttlcrr-'., ap.'l in. .31 per cent p.'iintul nr 
<u-oll»T< rxtrrnn'tlei. .N'ittely p^-r cent 


complained of rest pain. It was also 
observed in 98 per cent of these cases 
that when one extremity presented 
evidence of disease the corresponding 
extremity either showed or later de- 
veloped occlusive arterial lesions wdth 
vasomotor spasm. It is this fact wdiich 
has led the writer to perform bilateral 
sympathetic ganglionectom)a 

The comparative results of treat- 
ment revealed that without adequate 
medical treatment the incidence of 
amputation was 25 per cent ; with 
medical treatment it was reduced to 
14 per cent, and with sympathectomy 
to 5 per cent. There were three deaths 
in the medical group and five in the 
surgical group. Fifty-six per cent of 
the patients treated medically were 
markedly improved, the remainder 
were subject to active recurrences. 
Eighty-three per cent of the patients 
treated surgically returned to gainful 
occupations wdth a cessation of the 
process in the less affected extremity. 

SCLERODERJfA 

Adson, O’Leary and Brown, in 1929, 
stated that a third of the patients who 
consult a dermatologist for scleroder- 
ma give a history of vasospastic phe- 
nomena simulating Raynaud’s disease. 
Scleroderma also may accompany 
thromboaiigiitis obliterans and certain 
types of arthritis. The vascular spasm 
in .scleroderma is more nr less contin- 
uous, and produces a constant rcduc- 
tioti of the supply of blood to the 
cxtremitie.s.’" Since the spasm and 
cyano.sis c.an be tern{)orariIy relieved 
by application of iieat, by the use of 
general, spiiird, and regional ancsthe- 
'•ia. anfl by the afiministration of %'ac' 
nnc, {Iun rotuiition was '■ttidied in a 



1059 


The Results of Sympathectomy 


manner similar to that in which Ray- 
naud’s disease was studied. The changes 
in scleroderma simulate those that 
arise from a plaster cast that is too 
tight; namely, cyanosis, swelling, pain, 
atrophy, contracture, deformities, and 
disuse. The type of scleroderma un- 
der discussion differs from the amor- 
phous type in that the disease affects 
chiefly the skin over the hands, fore- 
arms, face, neck, and scalp. The atro- 
phy and contracting processes of the 
skin are associated with similar pro- 
cesses in the underlying structures, 
and it is not unusual for a patient to 
complain of weakness, inability to use 
muscles, and inability to open the 
mouth or to protrude the tongue. Arth- 
ritic changes often become manifest in 
the fingers ; this condition is referred 
to as sclerodactylia. The changes as- 
sociated with scleroderma are more 
pronounced in the skin of the uncov- 
ered parts, such as the hands, fore- 
arms, face, and neck, than they are in 
the covered parts, which suggests that 
reflex stimuli of cold accentuate exist- 
ing vasomotor spasm. The fact that 
underlying tissues are subjected to 
atrophic changes suggests that vaso- 
spasm is not confined to the vessels of 
the skin, but that it interferes also 
with the circulation of all tissues. 

Care should be exercised in select- 
ing suitable cases, since the hide-bind- 
ing process of scleroderma strangulates 
and destroys capillaries and arterioles 
which naturally cannot be opened 
by a vasodilating procedure. The vaso- 
motor index again serves its purpose 
in the selection of operable cases. The 
postoperative results are dependent 
on the stage of the disease. The 
vascular phenomenon is corrected, as 


in Raynaud’s disease, and rehabilita- 
tion of skin and adjacent tissues will 
take place after operation if vasomo- 
tor spasm was present, and not too 
many capillaries and arterioles had 
been destroyed. If it is not possible 
to demonstrate the desired increase in 
surface temperature by administration 
of protein, little is to be expected from 
operation. Ankylosed joints are not 
made flexible by sympathetic ganglion- 
ectomy and trunk resection. It is wiser 
to choose the earlier cases for opera- 
tion; improvement is more likely to 
occur in these cases than in advanced 
cases in which deformity has taken 
place. 

Results. The cases were divided 
into three groups and classified on the 
basis of the relationship of the vaso- 
spastic phenomena to the develop- 
ment of the disease. In the first group 
were cases of primary scleroderma 
with vasomotor phenomena developing 
late in the disease. In the second group 
were cases in which scleroderma and 
vasomotor disturbances developed si- 
multaneously, In the third group vaso- 
motor disturbances preceded the de- 
velopment of scleroderma. 

In the first group the vasomotor 
phenomena were improved, the skin 
temperature was increased, the skin 
became more flexible, and ulcers healed, 
but the results still were not as good 
as those observed in the third group. 
The outstanding accomplishment was 
the checking of the disease with an 
average improvement of 10 per cent. 

In the second group the results were 
similar to those in the first group, hut 
with a considerable restoration of 
function in addition and with an aver- 
age improvement of 2> per cent. 
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In the third group the degree of 
recovery following lumbar sympathec- 
tomy averaged 85 per cent, whereas 
following cervicothoracic sympathec- 
tomy it averaged 45 per cent. In this 
group the skin not only became pink, 
warm, soft, and elastic but the muscles 
again became fusiform and flexible with 
a resultant improvement in strength. 
Patients who had been unable to open 
their mouths or to protrude their 
tongues were again able to masticate 
their food as formerlv. The skin still 
remained very thick and bruised easily ; 
ankylosed joints were unchanged. 

Chronic Arthritis 

Because of the satisfactory results 
of lumbar sympathetic ganglionectomy 
and trunk resection for Raynaud’s dis- 
ease affecting the lower extremities, 
Rowntree suggested that the procedure 
be tried in a case of polyarthritis with 
vasospastic phenomena in which the 
condition was becoming progressively 
worse under medical treatment. The 
result was satisfactory, and since then 
numerous cases have been reported. 
Mowever, the surgical procedure is 
limited to young persons who complain 
of cold, wet. pale, clammy skin and 
painful, swollen, tender joints with 
atrc({)hy and contractures of the mus- 
cles. 'i'he jjroccdurc is of greatest value 
in the treatment of arthritic processes 
in the Iiands, wrists, feet, and ankles: 
it i^ ic>s eltcctive iti arthritic lesions of 
the elbows, should«.‘rs, knees, and cer- 
vical portion of the spinal column; it 
• sc-arcrly .any relief in cases of 
lc-if,>:n of tlie th»>racic and lumbar ]K'>r- 
ti*in-- 'In' '-t.-itic. 


becomes warm, pink, and dry giving 
evidence that the vasomotor fibers and 
those leading to the sw^eat glands have 
been interrupted. For five or six days 
the skin remains flushed; then it sub- 
sides to normal color, but if examina- 
tion is made of the capillary loops 
after that period, and if their condi- 
tion is compared with that before oper- 
ation, it will be observed that the flow 
of blood, as indicated by movement of 
the corpuscles, has been distinctly in- 
creased, The pain and swelling become 
gradually less, and continue to decrease 
while the patient is in bed at rest; on 
movement of the joints or use of the 
extremity, the symptoms may tempo- 
rarily reappear but subside again grad- 
ually, Very often, patients overdo 
during their convalescence because 
they feel so comfortable when at rest, 
and they are therefore prone to be- 
come discouraged in the first six 
months following operation. To obviate 
this feature, Rowmtree urged grad- 
uated light exercise and physiotherapy, 
so as to avoid undue trauma during 
this period of restoration. Some pa- 
tients do not experience as much dis- 
comfort as others and progress slowly 
from the onset. The usual course, how- 
ever, is for a patient to experience 
marked relief immediately following 
oix^ration, then for pain and .'soreness 
partially to return for three or four 
months, and finally for gradual and 
permanent recovery from pain, tender- 
ness. and swelling of the cNtremitics 
to supervene. The mobility and the 
return of function continue jiarallel 
with the reduction in pain and swell- 
ing and the development of muscular 
function, 

lal.'le- in .and JV contain data ^^n 
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Tabi,e III 

Chrokic Arthritis; Types op Cases in Which Operation Was Pe^ormed 


GROUP CASES* general RESULTS 

average 

AGE at 
ONSET, 

years 

DURATION OF 
SYMPTOMS, 
MONTHS 

VASCULAR 

INDEX 

(g. e. brown) 

INCREASE IN 
CUTANEOUS 
TEMPERATURE, 
DEGREES C. 

1 

6 

Failure 

28 

92 

6.9 

9.0 

2 

11 

Slight (30 per cent) 
improvement 

29 

76 

4.4 

7.0 

3 

20 

Marked (70 per cent) 
improvement 

21 

58 


7.6 


*In four of the forty-one cases studied, operations were performed too recently to be 
included in the table; the patients were still in the hospital at the time this paper was 
written. 


the types of cases in which operation 
was performed, and on the results ob- 
tained. Group 1 represents the cases 
in which the disease was most ad- 
vanced and in which there were nu- 
merous ankylosed joints. In such cases 
sympathectomy is of no value. Group 
2 represents the border-line cases, in 
which sympathetic ganglionectomy and 
trunk resection may be justified in the 
hope of reducing the pain and of 
checking the disease. Group 3 repre- 
sents the cases in which sympathetic 
ganglionectomy and trunk resection 
has produced satisfactory results and 
in which it is indicated.®" 

Hench, Henderson, Rowntree and 
the author believe that operation on 
the sympathetic system is not indi- 
cated in any arthritic condition until 
thorough investigation and intensive 
medical treatment have been employed; 
but if the lesion is progressive, that is, 
if it is inactive only when some form 
of heat which improves the circula- 
tion localh’^ is being administered, oper- 
ation is advisable. The studies to be 
made, and the indications to be ob- 


served are similar to those requisite 
before operative treatment of any 
vasospastic disorder. 

Congenital I^Iegacolon 

The term “congenital megacolon” 
has come to mean a condition of di- 
lated, hypertrophied colon resulting 
from interference with the normal 
peristaltic function, but it does not in- 
dicate whether the condition is of me- 
chanical or of neurogenic origin. Since 
the advanced degrees of the meciian- 
ical t)'pe require different operative 
procedures from advanced degrees of 
the neurogenic type, a more accurate 
classification is necessary. Acute ob- 
structions of the large bowel result in 
dilatation and distention, whereas 
chronic obstructions produce compen- 
satory hypertrophy unth dilatation. 
Bands, adhesions, chronic volvulus, 
and tumors arc responsible for mc- 
chanicil blockage. Xeurogcnic lesions 
produce symptoms similar to those of 
mechanical origin, but the condition is 
usually discovered in yotnh or is pres- 
ent at birth. Xcurocenic Ic^iou'^ arc 
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Table IV 

Results of Sympathetic Ganglionectomy and Trunk Resection for 
Chronic Arthritis (failures omitted) 


i 

j 

AVrjKAGZ DEGREE OF : 

GROUP 2’'= 

(ii cases) 

SLIGHT 

IMPROVEMENT 

GROUP 3** 

( 10 cases) 
marked 

IJIPROVEMENT 

General improvement, per cent 

20 to 30 

70 

Relief of pain, per cent 

34 

75 

Reduction in swelling, per cent 

32 

67 

Increase in motion, per cent 

17 

64 

Decrease in deformity, per cent 

8 

54 

Improvement in function, per cent 

7 

70 

Improvement in walking, per cent 

11 

' 70 

Degree of ability to carry on regular work, per cent 


74 


^Arthritis progressed, in extremities for condition of which operation was not done, in 

five cases_ and remained stationarj' in three, and did not develop in three. 

’'■‘Arthritis progressed, in extremities for condition of which operation was not done, in 

si.x cases, remained stationary in two, and improved in two. 


characterized by chronic obstipation 
which can be temporarily relieved by 
enemas, purging and dilatation of the 
anus, especially if these measures are 
supplemented by the use of a diet 
without residue. The symptoms vary 
in degree, but they are not permanent- 
ly relieved by medical treatment. Gen- 
eral surgeons have resorted to colos- 
tomy and colectomy. The results have 
been variable and the mortality high. 
\\ adc, at the suggestion of Roylc, per- 
formed ramiscction and trunk resec- 
tion in a case of megacolon of neuro- 
genic origin. This was the first at- 
tempt to cure the condition by opera- 
tion on the nervous system. 

Ana(omy and Pfiyxiolocjy of the 
Rixlutn and Bladder, Gnskcll has 
pointed out tfiat there are three sphinc- 
ter nui'-clfs which terminate the differ- 
ent region*; of tlw primitive gut: (a) 
th** ilro-colic *.p!ttnc?rr at th.e end of 


the small intestine; (b) the internal 
anal sphincter at the end of the copro- 
deum; (c) the internal vesical sphinc- 
ter and the urethral muscles at the 
end of the urodeum. The motor 
nerve cells for the ileocolic sphincter 
are situated in the superior mesenteric 
ganglion, while the motor nerve cells 
for the internal anal sphincter and tlie 
internal vesical sphincter are in the 
inferior mesenteric ganglion.-®’^-’"^ Tlie 
inhibitory nerves to the internal 
.sphincter ani and to the internal 
sphincter of the bladder, according to 
Elliott, travel through the pelvic nerve 
as a part of the sacral outflow. The 
motor nerves to the musculature of the 
large intestine, according to Bayliss 
and Starling,*-' = and also Langley and 
Anderson.*' are likewise a part of the 
sacral outflow and travel through the 
pelvic nerve, b.lliott has confirmed this 
by tb.c injection of nfirenalin which 
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causes no contraction whatever of any 
part of the large intestine with the 
exception of the internal sphincter 
ani.-® The inhibition of the muscula- 
ture of the large intestine is mediated 
through inhibitory nerves whose cells 
are situated in the inferior mesenteric 
ganglion-'*; stimulation of the lumbar 
splanchnics, or of the hypogastric 
nerves, causes relaxation of the mus- 
culature of the colon. 

Limitation of space prevents the 
quoting in full of the detailed de- 
scription of the anatomy of the inner- 
vation of the anal and vesical sphincter 
and of the colon, which has been given 
by Learmonth. This author favors 
section of the presacral and inferior 
mesenteric nerve in megacolon of uro- 
genic origin. His views are well rep- 
resented in the following quotation. 

“The colon is dilated, and the dila- 
tion is most marked in its distal part, 
sometimes reaching the internal sphinc- 
ter of the anus. Although the muscu- 
lar coat is hypertrophied, it is unable 
to transmit the content of the intestine. 
Even if, in our ignorance of its ulti- 
mate cause, we cannot attack the dis- 
ease directly, we may still carry out 
flanking attacks in three directions: 
(1) we may attempt to diminish the 
dilation of the colon; (2) we may try 
to leave its motor nerves in less dis- 
puted control; and (3) we may at- 
tempt to relieve any opposition to the 
expulsion of the content of the bowel 
offered by the internal sphincter of the 
anus. If our anatomic and physiologic 
reasoning is correct, we can accom- 
plish the first and the second objects 
by division of the inferior mesenteric 
nerves and the third by division of the 
presacral nerve. 


“Next it must be inquired if these 
operations can be performed without 
endangering the functions of any vis- 
cera, by interrupting important effer- 
ent or afferent fibers. In particular, 
it is essential to safeguard the 
afferent fibers from the ampulla of the 
rectum, so that the mechanism for de- 
fecation may be set in motion when 
fecal matter enters that part of the 
bowel. In the dog, division of the 
inferior mesenteric nerves results only 
in increase in the tonus of the distal 
part of the colon, and in the patients 
on whom we performed this operation, 
the only discernible effect on the colon 
was the desired one. With regard to 
the presacral nerve, there is al)undant 
evidence of its functions in man; it is 
an important afferent path for painful 
impulses, particularly from the female 
genitalia and from the bladder ; it 
probably contains inhibitory fibers for 
the musculature of the bladder, but 
onl)’’ rarely, after its section, is tran- 
sient frequency of micturition ob- 
served; and it supplies motor fibers to 
the internal sphincter of the anus. 
The afferent fibers concerned in reflex 
defecation pass to the spinal cord 
larsrelv if not entirely bv wav of the 
pelvic nerves and the second, third, and 
fourth sacral posterior roots ; they are 
preserved in the suggested operation, 
which may be performed without fear 
of producing undesirable results.’’ 

Wade’s clinical results have con- 
vinced him that section of the white 
ratnus to the first lumbar gauKlion. 
and of the medialh’ directed fibers 
from the sympathetic trunk, to.'jcthcr 
with section of the sympathetic tninl: 
below the fourth lumbar ganglion on 
the left side, is sufficient. Judd .and 
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the author, before the suggestion of 
Rankin and Learnionth, resected the 
second, third, and fourth ganglia and 
inters'ening trunks on both sides, in 
order to interrupt postganglionic fibers 
composing lateral branches of the pre- 
sacral nerves, in addition to interrupt- 
ing fibers passing from the second 
lumbar ganglion and fibers descending 
in the lumbar sympathetic trunk to 
communicate with the intermesenteric 
plexus, which supplies the inferior 
mesenteric nerve. 

Rcstdts. Sympathectomy has been 
performed without a fatality in eight 
cases of Hirschsprung’s disease of 
children and in two cases of acquired 
megacolon of young women. The pa- 
tients have recovered from their symp- 
toms. The colon has been reduced in 
size but has not returned to normal. 

Since cither procedure appears to 
have accompli.shed the desired result 
the ultimate choice of operation Avill 
he determined by comparison of cases. 
The operation of Rankin and Lear- 
moiith has the advantage of not inter- 
rupting vasomotor fibers to the ex- 
tremities. That interruption of these 
fibers is not a serious disadvantage of 
rainiscction, trunk resection, or gang- 
lioncctoiny, is shown by the fact that 
jjaiients with spastic paralysis or with 
va<;omotor disturbance on whom such 
npi-rations have been performed <lo not 
coiviplain of excessive beat in their 
feet, 

('onn Hi-Aunj-.K 

Keartnonth, and Learmonlb and 
ftr.uiseh h.ave sleovti that urinary re- 


with the parasympathetic innervation 
to the bladder through the second, 
third, and fourth sacral nerves, can 
be partially or totally relieved by sec- 
tion of the presacral sympathetic fi- 
bers. This is possible because these 
fibers represent the reciprocal inner- 
vation of the detrusor muscle and of 
the internal sphincter. Section of the 
presacral fibers reduces the inhibitory 
impulses to the muscle of the bladder 
and relaxes the internal sphincter. 
Also, Learmonth has shown that tro- 
phic lesions can be improved by the 
same operative procedure, since the 
vasomotor fibers are intermingled with 
those which carry inhibitory and con- 
tractile impulses. Painful sensations 
are partially reduced also by section 
of the presacral nerves, since afferent 
fibers are found in these nerves, al- 
though the largest afferent element 
from the bladder returns to the spinal 
cord by way of the hypogastric plexus 
and sacral nerves. 

RcsuHs. The following resume was 
prepared by Learmonth who has per- 
mitted me to include it in this paper, 
lie states that at The Mayo Clinic 
.sympathetic neurectomy has been un- 
dertaken in disturbance in vesical 
function in three types of cases: 

1. Paresis of the Musculature of the 
Bladder. When a bhiflrlcr is incapable ot 
emptying completely as a result of injury 
to .any portion of the parasympathetic path- 
way, it has seemed rea.sonable. to .suppose 
that the intact sympathetic contribution to 
e'csiral innerv.atif.n j)rovided too effective a 
br.'ikc for the decreased parasympathetic its- 
lUTv.-iti'fit, and that after .sympathetic licti- 
rectorny the diminished activity f>f the evat- 
uani »e» <,j nerve-. >.\otiId be unhnmiKTcd liy 
tins brake, rarriefl Oiit 



The Results of Sympathectomy 


1065 


been reported in detail elsewhere.'*® One pa- 
tient in this series cannot be traced, and one 
failed to receive benefit. Of the remainder, 
two are considered cured (for periods of 
two j'ears and one and a half j'ears, respec- 
tively), and the expulsive power of the blad- 
der of the other four patients has been 
material^" improved; the amount of residual 
urine has been reduced from 200 or 300 c.c. 
to 20 or 30 c.c. It is necessary to warn men 
that after the operation, although they will 
be able to perform the sexual act and to 
experience a normal orgasm, ejaculation 
will not occur; no detectable alteration in 
reproductive function follows the operation 
on women. It has been found that after 
two or three weeks the internal sphincter 
of male subjects recovers a portion of its 
tonus, although the trigone, bereft of its 
motor nerve supply, remains flaccid. A small 
quantity of residual urine may persist as a 
trigonal pool ; in these cases a channel is 
made from the pool to the posterior urethra 
by the operating cystoscope, and this opera- 
tion has often enabled the bladder to expel 
its contents completely. 

2. Spasm of the Neck of the Bladder. 
In two cases in which there was difficulty 
in starting the flow of urine, a diagnosis 
was made of spasm, or better, achalasia, of 
the internal vesical sphincter. In both cases, 
urologic and neurologic examinations were 
negative, and attempts had been made to 
rectifj'- the condition by punch operations on 
the neck of the bladder. Because the sympa- 
thetic system provides motor nerves to the 
internal sphincter, it was thought that its 
overcontraction would be diminished b 3 ’' sym- 
pathetic neurectomj'. The operation wps 
immediatelj’ successful in both cases, and 
neither patient has had any subsequent diffi- 
cultj' in beginning or in completing the act 
of micturition. 

3. Inveterate Vesical Pain. Since 1926, 
when Fieri first performed presacral neu- 
rectomy for the relief of vesical pain, a 
number of successful operations has been 
recorded. Fieri has devised a more com- 
plete procedure, which aims at interrupting 
all possible sympathetic paths from the 
bladder to the central nervous sj’stcni ; this 
he considered necessar\% because one or two 
fine branches may connect tlie hj'pogastric 


ganglia directly to the sacral paravertebral 
sjTOpathetic ganglia. The complete opera- 
tion interrupts impulses which, after reach- 
ing the hypogastric ganglia, might pass by 
fibers traversing the paravertebral chains 
either to the sacral nerves by wa}’ of the 
rami communicantes, and so to the spinal 
cord, or, after ascending in the paravertebral 
chain, by waj' of lumbar or thoracic rami 
communicantes to the spinal cord at a higher 
level. 

Among the conditions in which this op- 
eration has been tested at The IMayo Clinic 
are interstitial C3'stitis, inoperable carcinoma 
of the bladder, chronic C3'stitis of unknown 
etiology, and the irritability of the bladder 
which may remain after nephrectomy for 
renal tuberculosis. The result has been satis- 
factory in six of eleven cases. There has 
not been an 3 ' marked difference between the 
result after simple presacral neurectom 3 -, 
and that after the more extensive operation. 
The relief from pain is due chiefly to miti- 
gation of the spasmodic and uncoordinated 
contractions of the musculature. 

Sujr^tARY 

Sympathectomy has become a use- 
ful procedure. Physiologic data and 
clinical indications for operation are 
becoming gradually crystallized. Opin- 
ions may have to be altered and new 
ideas will arise, but the author feels 
confident that sympathectomy, in its 
various forms, is a surgical procedure 
that will continue as a means of treat- 
ment in conditions of dysfunction of 
blood vessels, smooth muscle, and 
glands. 

It is obvious that progress in thi=: 
field requires the co6])cration of the 
anatomist, the physiologist, and the 
clinician and th.at it would be unwise 
for the surgeon to attempt o[>cralions 
on the .sympathetic system unless he is 
thoroughly familiar with the an.ntomy 
of the fields concerned. 
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Pathologic Differentiations in Bright’s Disease^ t 

B}' Jean Oeiver, M.D., Brooklyn, A'. 


O NE’S conception of a patholo- 
gic differentiation may var}"- 
greatly depending on the im- 
plications found in the term "patholo- 
gy”. For those to whom the word 
suggests "morbid anatomy” a patho- 
logic differentiation would seem ade-, 
quate when it has accurately described 
structural differences between disease 
processes. It is this manner of differ- 
entiation which has been applied in 
great detail to the renal lesion in 
Bright's disease by pathologists, for 
their differentiations in this condition 
have consisted mainly in contrasting 
inflammatory processes in the glom- 
eruli with degenerative changes in the 
tubules or sclerotic lesions in the ar- 
teries. In this way various types of 
the disease have been established, and 
though such a method is perhaps the 
best available for purposes of classifi- 
cation, since it is based on that sound 
concept which recognizes the impor- 
tance of structural change as the de- 
termining factor in disease, we must 
recognize the fact that, in such a form 
as has been used in the past, the meth- 
od is woefully inadequate as a means 
of establishing any complete concept 

*Read before the American College of 
Physicians, San Francisco, California, April 
4 , 1932 . 

tFrom the Department of Pathology of 
the Long Island College of Medicine, Brook- 
lyn, N. Y. 


of disease processes. This is so be- 
cause such pathologic differentiation 
does not include within its scope an 
objective demonstration of both the 
structural and functional aspects of 
the abnormality. 

Now it is obvious that what causes 
man to suffer is altered or arrested 
function, not the presence or absence 
of this or that mass of tissue cells. 
And so in his differentiations in 
Bright’s disease the pathologist has 
been forced to supply for his struc- 
tural abnormalities suitable functional 
significances. But in many instances, 
in fact in the great majorit}', his ob- 
jective endeavor has ceased when he 
has completed only the first half of his 
differentiation, that is the demonstra- 
tion of structural abnormalit}', and the 
second half which concerns the essen- 
tial functional aspect of the damage, is 
supplied by recourse to a subjective 
process, namely his scientific imagina- 
tion. Angiospasm is assumed to occur 
in a diseased arteriole, an inflamed 
glomerulus to be less competent a'; a 
filter. You can think of many analo- 
gous combinations of structural and 
functional damage, where the patholo- 
gist has suggested that tissues which 
appear different arc acting differently, 
but it is the rare case indeed where he 
can give yon any objective evidence 
that his assumption is correct. There 


1069 



1070 


Jean Oliver 


always remains, therefore, the disturb- 
ing possibility that it is not the queer 
looking cell which is incompetent but 
rather the pathologist. 

I would like to describe, therefore, 
a pathologic differentiation in which. 


epithelium of the convoluted tubules 
and though this cell destruction varies 
in intensity in the various types of the 
disease it is always sufficient to require 
repair. Under the simplest conditions, 
such as in the degenerative lesions fol- 


















Fio. 1. .Active stride of hemorrhagic Bright’s discuasc. Hyaline throinitosis and necrosis' 
v.i!;; niichar dehris are seen in the glomerular tufts. The original epithelinin of all the 
C'.nvolut'.d ttihu'e.- !■- replaced hy an atypical irregtdar lining of immature regenerated cells. 

.‘uie to the s-intplicity ot conditions, it lowing corro.‘^ivo sublimate, the repair 

|yisvili|e to ctnnplete this essential takes a direct course and, if the indi- 

eornrlatif'es of strtscttsral .attd fe.ttctional vidn.al sisrvives, the destroyed tubular 

;ib!a>rnmhty, 'i'iu- stetser.al prolilcm may cells are replaced by new ones that are 

I ' - tatf d a- f<d! ov~. indistinguishable from those whicli 

III ah f'-rm- of Bripjit’s dise.a-.*.- ♦.•rigiurdly Htsed the tulntles. Since the 

t!;rrv f- eo; rv, r< 0*,'“ flg-inp - its th- function of such kirinevs is entirely 
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normal, there is no reason to suppose 
that the new cells are inadequate in 
their particular function. 

In other forms of Bright’s disease, 
especially in the terminal stages of the 
hemorrhagic form, where all the struc- 
tures and tissues of the kidney are af- 


markedly atj'pical in their structure.^ 
Since in the course of time, such 
atypical epithelium may replace the 
greater part of the tubular tissue and 
since the kidney ultimately fails, the 
question arises as to what part epithe- 
lial, that is tubular, dysfunction may 



Fig. 2. Early immature regenerated epithelium of the convoluted tubules three dar-; after 
sublimate poisoning. 


fected, repair in the epithelial ele- 
ments is complicated by the simulta- 
neous occurrence of many other sorts 
of structural change. The more im- 
portant of these are the growth of 
connective tissue and the development 
of arterial scleroses. Under these con- 
ditions epithelial regeneration is abun- 
dant in its amount, but abnormal in 
nature, for the newly fonned cells are 


play in the production of tlic total or- 
gan’s inadequacy. (Figure 1) 

Here then is a problem for patho- 
logic differentiation which demand‘d 
more than the coinentionai answer 
that the pathologist often g^^cs. The 
experiments which I shall describe il- 
lustrate an attempt at the more com- 
plete sort of answer. 

Experimental ncphiitis wa> pro- 



1072 


Jean Oliver 



Fig. 3. Complete repair after sublimate poisoning. The convoluted tu^iles througlio^^^^ 
the section are tilled with dark staining mitochondria that arc arranged m Heidcnham roas. 
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crated epithelium had only a small 
amount of mitochondrial substance 
and this not arranged in such definite 
cell organs as the rods of Heiden- 
hain. In the mature regenerated cells 
of the completely repaired sublimate 
kidney, whose function was normal, 
all the characteristics of the normal 
mitochondria were ultimately devel- 


tant part in cell activit}’’, evidence has 
therefore been obtained that the atypi- 
cal regenerated epithelial cell is func- 
tionally abnormal, and that this ab- 
normality may play a part in the pro- 
duction of renal failure. 

It is at this point that the patholo- 
gist often rests from his labors, either 
content with their fruits, or seeing no 



i' h'igure 3). But the atypical re- 
Uciicrateil cells in uranium nephriti.'^. 
where renal failure developed, rc- 
maiiied irnnjaturc in reirard to their 
rnitnrlKJSuiria! clcinetits {>erm.'u;ently, 
and never Nhowed the presence (»f the 
Heifle.nh-'du rod*--, which characterize; 
thi- ri'>rnn-! oriudrud renal epitlvdial Cedl. 
'J-'inurf- 4 at'.d Ity the ri'-ntuptinn 
th/it th*' r.nt-'-''; ■tnlria play an itnrvjr' 


immediate way to proceed. An e.xact 
analysis of his contribution so far 
will show, however, that he has in fact 
added nothing to tlic evidence in tlie 
case, e.xcept detail and refinement of 
methofl ; and the ])roblem must still he 
stated as a hyjKnhesi.s, namely that 
mitochondrirel. i.c., stnictural, ahmer- 
mality fietermim-s fnitciinnal distur!)* 

atl.'fe 
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The final step in our search for an 
answer that completes the pathologic 
differentiation by correlating structure 
and function is, however, possible in the 
particular problem I am describing and 
this by means of direct objective evi- 
dence, where hypothesis plays no part. 

Urea may be stained in situ in tis- 


drial substance contained little or no 
urea. (Figures 6 and 7) 

We need not be concerned with 
whether ‘this means that the cells are 
failing to secrete or to absorb urea, 
but we can state definitely that, in a 
kidney which is failing to eliminate 
urea, the cells do not handle this sub- 



— Ccttrfrsy of fr, 


Fig. 7. Kidnev after uranium poisoning stained for urea. Tliree original persisting con- 
voluted tubules contain urea deposits. At A and B immature regenerated cells arc seen 
almost free of this substance. For correlation of the structure and function of these cells 
compare figures 5 and 7. (2) 


sues b}"- its reaction with mercurous 
nitrate and, though like most micro- 
chemical reactions the procedure is not 
entirely specific, practical tests have 
shown that it is sufficient!)^ so to 
demonstrate any considerable amount 
of urea in tlie kidney cells. Applied 
to the kidneys of uranium nephritis, it 
was found that the atypical regener- 
ated cells that were poor in mitochon- 


stance as do the original cells which 
possess a comple.x mitochondrial appa- 
ratus. And so this objective ob'^erva- 
tion completes our pathologic differen- 
tiation by its demonstration of a cor- 
relation of structural and functional 
abnormality. 

The first and sjxrcific conclusion of 
these findings, which is by analogy and 
must therefore be tentative, i^^ that 
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tubular fhsfunction plays a not uuim- suggests that the pathologist direct his 
jxjrtaut part in the development of efforts at differentiation towards a 
renal failure in terminal hemorrhagic completion of his chains of evidence, 
J ’.right’s disease, a statement which for these must remain inadequate un- 
ix;rhaps sounds more remarkable if the til his pathologic differentiation in- 
term “chronic glomerular nephritis’’ is eludes within its limits an objective 
used to designate the condition. correlation of both the structural and 

'I'he second and general conclusion functional aspects of damage. 
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are neither clinical scientists nor prac- 
titioners. On reviewing the figures he 
would come on many instances of con- 
tradiction and palpable error and he 
would note that the revelation of such 
mistakes fails to disturb the calm of 
the practitioner. He would take into 
account how widespread is the popu- 
lar Avorship of science in medicine and 
how general is the delusion that all 
medicine is scientific medicine, so that 
an ever-increasing number of patients 
believe that they cannot be compre- 
hended or helped until they have been 
.subjected to an elaborate and expen- 
-sivc system of physical and chemical 
monsurement, and he would note also 
tile })er.‘;istcnt cfTorts of non-clinical 
scienti.‘;ls to reform the practitioner by 
making the introduction of the quan- 
titative methad into medicine relatively 
e.-isy. So in summing up all such con- 
.^iderations he would have good 
ground.>^ for the su.spicion that these 
figures in the practitioner’s records arc 
really .‘:ymbols of defeat, signs that the 
pr.actitioner has been deviated from 
itis purpose by a fa.shion in popular 
Opinion. Ajul, whatever may be thought 
o! this, tltcre is little doubt that such 
rcc.jrd.s arc indications of the defeat 
of the clitiical scientist, for here we 
fitul his jiu'tliods, designed for abstract 
and general }'>r(;i.st!tntcd for 

the sake of what is transient and in- 

dih iduaj. 

d'he majority of both eliuical sclcn- 
lin. arifi p'raetitiorser'. will piroliably 
rrvwit from t!n‘- C'Ctrlti-soti. They wii! 

tso'- p-rend*.-,- .-.n winch h u:-.’- by 
p.-inU!t;g <cn, thar •li.-rc m* '^Vicb. 

C'.'. rb.': p'.U'r* ' f;T th,e p'tro 

I'?'.: r "-r’.d t!'*.:*’' 'h i {'■, 


tist and something of the practitioner. 
But can they argue that because we 
are thus compounded we should mani- 
fest something of the spirit of science 
while we are doing our practical work 
and be somewhat practical in our sci- 
entific endeavor? I do not think so. 
For the paths of practice and of sci- 
ence lead in opposite directions and 
the}” are straight and narrow ways on 
which only he makes progress whose 
mind is single and who for the time 
being is wholly scientific, with no 
thought for anything but quantity and 
generalization, or is wholly practical 
and attending only to what is qualita- 
tive and individual. My thesis is that 
the union of science and practice gives 
origin to an emasculated bastard lack- 
ing in the proper virtues of both its 
parents. 

Having thus, in theory, divorced 
clinical science and practice, some- 
thing may be said about the nature of 
the technical procedures peculiar to 
practice. For nothing of any but his- 
torical interest i.s to be said about tlic 
methods of clinical science. They arc 
de.signcd to answer some special ques- 
tion and when they have done that they 
are thrown away. All the methods we 
arc now hearing about are already dis- 
carded and will never 1)C used again, 
for in clinical .science there ts no 
statulnnlization, no efficiency, no or- 
ganization. Still Ics.s have such husi- 
noss virtues anything to do with prac- 
tice it! Bright's flisc.me which, while it 
live-., is ahv.nv.-, tjew and individu;!! 
ritsd itjtitiitely variable. But it rat! be 
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color and body. Let us, for example, 
consider the sort of method which is 
useful to the practitioner in examining 
the blood of a patient with Bright’s 
disease. He draws some blood from 
his patient’s arm vein into a syringe 
which contains an anti-coagulant. Af- 
ter spinning it down in a centrifuge 
all he does is to look at it and in that 
glance, without thought or effort, he 
takes in the color and degree of tur- 
bidity of the plasma and the depth of 
the leukocytic layer and sees as in a 
colored graph that the red cells occupy 
half, or a third, or a fifth of the total 
volume. Then he takes some of the 
plasma, and on the addition of a re- 
agent the depth of a color tells him 
whether there is little or much reten- 
tion of urinary constituents. And all 
the while these vivid details are pass- 
ing before him the living patient is 
still beside him, and his mind travels 
from the blood pictures to the patient 
and back again, subconsciously striv- 
ing to create a larger and more in- 
clusive picture, until at last, perhaps, 
it all falls together in a complete com- 
position of the patient and the disease, 
and he ma}’' be able to see how he must 
act if he is to avoid doing harm or be 
able to do any good. That is the pure 
practice and art of medicine. Let no 
such practitioner feel any embarrass- 
ment because he is unable to tell some 
half-scientist half -practitioner consult- 
ant the exact number of red and white 
blood cells or the number of milli- 
grams of creatinine and uric acid ni- 
trogen in 100 c.c. of his patient s 
blood. 

This warfare between the clinical 
scientist and the practitioner, both 
within and without us, goes on for- 


ever, and neither side will finally pre- 
vail, for in this conflict only what is 
weak and superfluous on either side 
can be defeated while those things that 
remain stand firm. But it is a fruitful 
conflict only when the battle lines are 
clearly drawn. While we are practis- 
ing medicine we must be only artists 
and while we are investigating disease 
we must be altogether scientists, for 
when we try to fight simultaneously 
under both flags we are double traitors. 
And so no practitioner need be deluded 
by the present uncomprehending wor- 
ship of the scientific method into sup- 
posing that he can directl)'' further his 
purpose by hiring someone else to pro- 
vide him with numerical data on his 
patients. All he needs is to see with 
his own eyes his own clear pictures. 
One glance at a urine is worth more 
to him than a page of figures. Only 
let him make sure that the conditions 
under which he looks are not such as 
will blur and distort his picture. It is 
true that the microscopic e.xamination 
of the urinary sediment can do for 
Bright’s disease what the X-rays have 
done for diseases of the chest, but we 
can never see the renal lesion in the 
urinar}' sediment of our patients until 
we get them to abstain from fluids 
and give us timed collections of urine 
in order that the very elements of the 
picture may not dissolve and that we 
may see it undistorted by the acci- 
dental variations of time. The artist 
must understand the proi)ertics of the 
material with which he works but the 
composition is all his own and when 
it is completed it is seen at a glance, 
as a whole, and as a picture, not as an 
array of lifeless, disconnected, and .ab- 
stract numbers. 
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inal. Agents causing fatty infiltration 
alone do not produce cirrhosis. The 
localization of lesions within the he- 
patic lobule depends upon the nature 
of the toxic agent employed. The ex- 
tent of necrosis depends upon the dose 
of the toxin and upon the suscepti- 
bility of the individual animal at the 
time of administration. 

Following necrosis of hepatic paren- 
chyma two t)'pes of response to the 
injury can be observed. One is regen- 
eration of hepatic cells from similar 
preexisting cells. The other is sclerosis 
or a replacement proliferation on the 
part of the framework of the liver. 
The second process is ushered in by 
the appearance of islands of round-cell 
infiltration at the site of necrosis. 
Later these islands are succeeded by 
accumulations of fibroblasts in a 
thickened portion of the reticulum. 
From these foci, after repeated epi- 
sodes of necrosis, strands of fibrous 
tissue extend into the parenchyma of 
the liver and may eventually join 
similar strands coming from other 
foci, giving a nodular appearance to 
the cut surface of the organ. At the 
same time the reticulum of the liver, 
in unaffected portions of the lobules 
also increases in density. 

It is curious that even under the 
controlled conditions of an animal ex- 
periment with equal daily doses of a 
poison given by injection, the meta- 
bolic function of the liver undergoes 
periodic fluctuations for many months, 
testifying to the alternating predom- 
inance of necrosis and regeneration.® 

Hepatotoxixs 

The list of substances which are 
known or suspected to cause cirrhosis 


of the liver in man is a long one. The 
list of toxic agents which have been 
used to produce cirrhosis in animals 
is even longer, including over fifty dif- 
ferent compounds. The necessary con- 
dition for the production of cirrhosis 
with any of them is long repeated ex- 
posure in doses sufficient to induce 
necrosis. 

Among substances injurious to the 
liver, two classes deserve special men- 
tion. The first of these comprises al- 
coholic beverages to which unusual 
interest is attached because of their 
significance in the etiolog}^ of human 
cirrhosis and also because of their 
status in experimental cirrhosis. The 
connection between abuse of alcohol 
and cirrhosis of the liver is well es- 
tablished. Regarding the acute phase 
of the action of alcohol, Beckmann^^ 
showed that a single large indulgence 
results in a temporarily reduced ca- 
pacity of the liver to metabolize lactic 
acid injected intravenously in the form 
of sodium lactate. Similar results were 
obtained by him*" in animals subjected 
to poisoning b}' a variety of toxic 
agents including phosphonis and chlo- 
roform. ^^'allace,*^ working with two 
tests of liver function, the quantitative 
van den Bergh test and the quantita- 
tive determination of urobilinogen in 
the urine, found definite evidence of 
hepatic injury following acute alco- 
holic intoxication. \’on Bcrgmann” 
and Eilbott'® were able to demonstrate 
under similar conditions that the pow- 
er of the liver to excrete injected bili- 
rubin is also impaired. 

Turning to .stati.stical evidence show- 
ing the effects of chronic alcoholism 
we see that in England and in Ger- 
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hosis of the liver has been de- 
scribed due to the probable action of 
particles of coal and quartz on this 
organ.-”’"^’"*’-® That pigmentary cirr- 
hosis of the liver probably also be- 
longs to this group is suggested by the 
experimental production of cirrhosis 
by injections of hemoglobin and a 
number of hemol}d;ic substances. 

The Unitary Conception of 

Hepatic Cirrhosis in Man 

Knowing that cirrhosis of the liver 
is the result of an interplay of necrosis, 
regeneration, and sclerosis, it is not 
difficult to see that the relative prom- 
inence of these processes accounts for 
the terminal picture seen by the clin- 
ician and by the pathologist. Experi- 
mentallv this can be demonstrated by 
the example of chloroform which, de- 
pending on the mode of administra- 
tion, will produce either a picture 




closely simulating acute yellow atrophy 
or cirrhosis. 

In the clinic we have at one e.xtreme 
the toxic cirrhosis of Mallor}’- caused 
by repeated attacks of subacute 3 -el- 
low atrophy of the liver, the end- 
result, that is, of massive necrosis and 
extremely vigorous regaieration of 
hepatic parenchyma with little inter- 
stitial fibrosis. (Figure 1) At the other 
end of the scale we see the atrophic 
type of portal cirrhosis, resulting from 
several decades of steady drinking in 
susceptible persons and characterized 
b)' extensive penetration of fibrous tis- 
sue into the hepatic lobules. (Figure 2) 
The occurrence of all possible grades 
of transition between these outstanding 
types of cirrhoses* is of fundamental 
significance. If further proof is desired, 
a perusal of the more elaborate sj'stems 

*“Luetic cirrhosis” or, more correctly, lues 
of the liver is not considered liere. 
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Fig. 1. Toxic cirrhosis of the liver shoMnir prc.it loss ot her.v.sc st 
matoid nodules of regenerated cells. 
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of dassification will show how blurred 
the distinctions really are between the 
various types of cirrhosis. Especially 
misleading arc the classifications tak- 
ing into account the size of the liver 
since an enlargement of this organ can 
he brought about hy active regenera- 
tion, fatty infiltration, or hyperemia, 
regardless of the other features of any 
given case. Also, as shown by Boll- 
man and Mann,-'’' in experimental cirr- 
hosis of the dog some lobes of the 
liver may be atrophied while adjacent 
lobes in the same animal are hyper- 
troj)hied. 

The unitary conception of the gen- 
esis of cirrhosis of the liver is impor- 
tant because it focuses attention on 
the necrotizing agent instead of on 
the anatomical diagnosis and, in the 
individual case, is conducive to earlier 


recognition and treatment of this dis- 
ease. 

Prospects oe Therapy in Cirrhosis 
OF THE Liver 

In conclusion a few words may be 
said regarding therapeutic possibilities 
in cirrhosis of the liver. In animal 
experiments even extensive cirrhosis 
with ascites and jaundice recedes soon 
after the administration of the poison 
is stopped. The same improvement 
has been reported in individuals who 
developed cirrhosis with ascites from 
prolonged medication with arsenicals."' 
Such observations, taken together with 
other suggestive facts from the clinic 
and the autopsy table, make it probable 
that many patients with this disease, 
especially in the alcoholic groups, re- 
cover when the advice of a physician 
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or an attack of jaundice has influenced 
them to stop the abuse of alcohol. 

The intractability of the easily rec- 
ognizable stages of cirrhosis depends 
upon the fact that the “classical” 
symptoms of this disease are really 
sig-ns of grave decompensation which 
supervenes only after regeneration has 
been for some time falling behind 
necrosis. The main factors respon- 
sible for the slowing down of regenera- 
tive processes in the liver are diminu- 
tion in blood supply and extensive 
fibrosis. The tendency which becomes 
manifest in middle age, to replace 
parenchyma by connective tissue, prob- 
ably favors the usual appearance of 
cirrhosis during this time of life.®® 

Summary 

The earliest lesions leading to ex- 
perimental cirrhosis of the liver are 


always found in the hepatic paren- 
chyma. Any toxic agent causing ne- 
crosis of the parenchymatous cells of 
the liver will on repeated administra- 
tion produce cirrhosis of this organ. 
Alcohol and inert colloids are discussed 
as etiological factors in cirrhosis. 

Following necrosis of hepatic tissue, 
regeneration of parenchyma and pro- 
liferation of the framework of the 
liver take place. The relative promi- 
nence of these two processes, as well 
as the dose of the toxin and its chem- 
ical nature, determine the clinical and 
pathological end-picture of cirrhosis. 

The unitary conception of the gene- 
sis of the various types of cirrhosis 
of the liver furthers earlier recogni- 
tion and treatment of this disease by 
focusing attention on the toxin in- 
volved. 
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Aleukemic Myelosis with Osteosclerosis'^ t 

By D. J. Stephens, M.D., and J. F. Bredeck, M.D., F.A.C.P., 

St. Louis, Missouri 


I N 1904 Albers-Schonberg^ first de- 
scribed the roentgenologic picture 
of a disease of the skeletal system 
characterized by transformation of the 
mediiUary canal and spongy portions 
into compact bone. The condition 
has since been described under vari- 
ous names : Albers-Schonberg disease, 
psteosclerosis, osteopetrosis, marble 
bones, Marmorknocken, Marmorskel- 
ett, etc. According to Karshner,- who 
has recently reviewed the subject, 
osteosclerosis is hereditary and is due 
to a primary dyscrasia of the mesen- 
chyme, resulting in abnormal and 
excessive bone formation. The essen- 
tial lesion is an increase in thickness 
of the hard, cortical bone, with con- 
densation and broadening of trabeculae 
and crowding of the marrow elements, 
which are often replaced by fibrous 
tissue. There is no apparent relation 
to syphilis or vitamin deficiency. Com- 
monly found in infanc}'^ and childhood, 
the primary changes are known to 
persist without symptoms well into 
adult life. Of cases reported in the 
literature, about one-third have shown 

*An abstract of this paper was read before 
the Central Society for Clinical Research at 
Chicago on November 20, 1931. 

tFrom the Department of Jledicine, ash- 
ington University, and the Barnes Hospital. 
St, Louis, Jtfo. 


blood dyscrasias which may be classi- 
fied as aleukemic myeloses; the re- 
mainder have been accompanied either 
by an anemia or by no change in the 
circnladng blood. 

From the literature, we have been 
able to collect twentt'-four cases of 
generalized osteosclerosis with aleu- 
kemic myelosis. Of these, nineteen 
are described in sufficient detail to be 
included in the summary of table 1. 
In addition, incomplete reports of 
cases which fall into this group are 
given by Baumgarten-^ and Schmorl.'- 
Of the twenty-one cases, that of 
Goodall appeared in the English liter- 
ature, the remainder in the German. 
The postmortem observations of still 
another case are described in the 
Italian literature by Pastore."^ 

From table 1 it is seen that the 
association of osteosclerosis with a Icu- 
kemoid blood picture has been ob- 
served with about equal frequency in 
the two sexes and is not limited to 
any particular age group: the age of 
patients has varied from ten weeks to 
seventy-six years, with each decade 
represented by one or more cases. In 
adults at least, the condition has been 
chronic. Most of the patients give a 
long history of splenomegaly, and 
cases followed for a number of years 
show but little change in titc clinical 
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patient was -a man of 42 years, who 
exhibited generalized enlargement of 
lymph nodes, splenomegaly and hepa- 
tomegaly, moderate anemia and white 
blood cell counts from 4,700 to 87,000 
with 65 to 70 per cent lymphocytes. 
At autopsy the lymph nodes through- 
out the bod)?- were found to be enlarged 
and there were lymphoid infiltrations 
of the spleen, liver, and bone marrow; 
the bones showed a generalized osteo- 
sclerosis similar to that observed in 
other cases. 

The anemia, which varies greatly in 
severity from case to case, is alwa)^s 
of a highly regenerative type. The 
increased activity of the remaining 
marrow and the severity of the strain 
on the impoverished erythropoietic 
system is reflected in the peripheral 
blood by the presence of normoblasts, 
punctate basophilia, polychromatophi- 
lia, and changes in the size and shape 
of the red blood cells. We have no 
evidence of ectopic, extramedullary 
red blood cell formation in these cases, 
but, as Doan-” has pointed out, it is 
entirely possible that this may occur 
when unusual demands are made on 
the blood forming system. 

The case reports which follow are 
apparently the first of this type to 
appear in the American literature. 

Case I 

W. i\IcC., a white carpenter 51 years old, 
was admitted to Barnes Hospital May 12, 
1930, complaining of a mass in the left 
side of the abdomen. His attention had first 
been called to this mass seven years before 
by a dull aching pain in the upper abdomen. 
Two years later he was admitted to his 
local hospital because of gradual loss of 
weight and strength ; he was told that he 
had a disturbance of the white blood cells, 
and on exploratory laparotomy a huge 


spleen was found. At that time he received 
six exposures to X-ray and eight arsenical 
injections; he gained weight and strength, 
was able to return to work, and remained 
in fair health for almost five years. During 
the four months before admission to the 
hospital, however, he had again been losing 
weight and strength and had had constant 
pain in the left side of the abdomen. In the 
past his health had always been good and 
the family history revealed nothing of sig- 
nificance. 

On examination the patient appeared 
chronically ill ; the complexion was sallow, 
the skin and mucous membranes pale. The 
inguinal lymph nodes were slightly enlarged 
but there was no general lymphadenopathy. 
Examination of the head showed nothing 
abnormal. The lungs were clear, the heart 
normal. Blood pressure was 100 mm. Hg 
systolic, 60 diastolic. The peripheral arteries 
were markedly thickened. A greatly en- 
larged, hard spleen was found, extending 
past the midline and downwards to the iliac 
crest. The liver was slightly enlarged to 
percussion. The prostate was normal. The 
extremities showed nothing unusual. 

Blood hemoglobin was 65 per cent (Sahli), 
red blood cells numbered 3,240,000 per cubic 
millimeter, white blood cells 10,300. The 
smear showed variation in size and shape 
of erythroc 3 'tes, many normoblasts and stip- 
pled cells. Differential white blooel cell count 
revealed the presence of myelocytes and 
j’oung granular cells. The blooei findings 
are shown in detail in table 2. The urine 
on several occasions showed nothing un- 
usual; in particular it contained no Bence- 
Jones protein. Stool examinations were 
negative. The blood Kahn was negative. 
Roentgen examinations of the skeletal sys- 
tem showed e.xtensive changes, with general 
increase in density and multiple small areas 
of relative rarefaction. Figure 1 shows these 
changes in the bones of the pelvis. The 
areas of relative rarefaction were con<;id- 
ered by the roentgenologist to be represen- 
tative of bone of normal density, with darker 
areas representing bone of increased density. 
Striking changes of similar character were 
observed in the clavicles and ribs and in 
the vertebrae. The films also showed marketl 
calcification of arteries. Bloo<l calcium was 
10.5 mg. per cent, uric acid S mg. per cent. 
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Table II 


Blood findings in Case 1. 
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lioTi-protcin-nitrogcn -10 nig. per cent. Gas- 
tric atwlysis showed a normal acid curve, 
i’lienolsulphoncphilmiein cxcrctiorn was 50 
jK-r cent in two hours. The basal metabolic 
rate v-a-; phis 19 per cent. Material obtained 
<.n splenic puncture showed many rnyclo- 
ryte*'. 

The patient’s course in the hospital was 
atebnle and uncvcntiu! except for diagnostic 
procedures. He received one exposure to 
fhep X-ray therapy without apparent benefit. 


Six months later he reentered the hospital 
because of dull pains in the back and legs. 
Findings on examination were similar in 
all respects to those on the previous admis- 
sion. After a biopsy of a rib the patient 
was again discharged ; he has since moved 
from the vicinity of St. I.ouis and the 
authors have not been able to trace him. 

Patliological report by Dr, Howard Mc- 
Cordock revealed tlie following: “The gross 
specimen consisted of a jiiece of rib about 
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one inch in length. On cross section there 
was no definite marrow cavity. The medul- 
lary cavity appeared to have been replaced 
by newly formed bone tissue. In this, how- 
ever, there were small red flecks representing 
the remains of marrow spaces. The increased 
hardness of the rib was evident when it was 
cut, for it offered as much resistance to the 


bone which stained red with the eosin. 
Alongside of this new bone formation there 
could be seen evidences of bone destruction 
with large numbers of multinucleated osteo- 
clasts resting in excavations situated along 
the edge of the bone trabeculae. The bone 
marrow spaces almost everywhere were filled 
with a loose cellular connective tissue. In 



Fig. 2. Left: Photomicrograph of rib of Case 1, showing osteosclerotic invasion of the 
medullary cavity. Right: Normal rib, showing relatively wide cortex and normal medullarj 
cavity without obvious trabeculation. 


saw’^ as the outer table of the skull usually 
does. The cut surface was of ivory-like 
density. 

“After decalcification sections were made 
and stained wdth hematoxylin and eosin and 
Giemsa stain. The thin bone trabeculae that 
normally traverse the marrow’ cavity w’crc 
greatly increased in number and thickened. 
This produced a dense bony structure in 
which there were only tiny remnants of the 
marrow spaces. All this newly formed bone 
was well calcified. One could often make 
out the original bone trabeculae by their 
deeper blue stain, and surrounding these 
there was a thick lajer of newly formed 


places in the meshes of this connective tissue 
there might be seen small nests of blood 
forming cells among which one could recog- 
nize myelocytes, polynuclear Icukocj tes, nor- 
moblasts, red blood cells, .ond a few meg.n- 
karj’ocytes. On the whole, however, tlic 
fibrous marrow predominated and the islands 
of hematopoietic tissue were few and far 
between. Diagnosis: O'teo^clcro^is with 
fibrosis of bone marrow.” 

Cssi: If 

T. J., a farmer 48 scars nid. wn< admittc'l 
to Barnes Hospital .\ugust 7, IVT com- 
plaining of a nia'S in the left side os the 
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table 3 . The urine jhowal small amounts 
of albumin but no Bcncc-Joncs protein. The 
blood Kahn was negative. Stools were nor- 
mal. Blood non-protein-nitrogen was 30 
per cent, calcium 10.7, phosphorus 4.5. 
rtci.l 10.6. Gastric analysis was non 
Phcijolsulphonephthalcin excretion was 
per cenf^in two hour.s. The basal metal 
rate was pi’is 13 per cent. Cystosc 
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Table III 

Blood findings in Case 2. 
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RBC 

8- 7-30 

60 

3.3 

14,000 

0.5 

1.5 

45 

14 

19 

10 

10 

0 

Anisocytosis and 

8- 8-30 





2 

41 

11 

13 

13 

16 

4 

poikylocytosis. 

S-n-30 



14,800 



20 

24 

21 

17 

14 

4 

Many nucleated 

8-14-30 

60 

3.36 

15,400 



17 

29 

24 

14 

16 

0 

red blood cells 

8-20-30 



14,400 



30 

17 

25 

13 

11 

2 

and stippled 

11-29-30 

55 

3.35 

11,400 



42 

8 

8 

20 

22 

0 

red blood cells. 

12- 4-30 




0 

2 

44 

10 

8 

14 

16 

6 


12- 8-30 



14,500 

4 

8 

16 

6 

8 

33 

21 

4 



the ribs and clavicles similar to those ob- 
served in the pelvic bones. Material from 
splenic puncture showed many myelocytes. 

A small therapeutic dose of X-ray was 
followed by a drop in the white blood cell 
count from 14,000 to 10,000 per cubic milli- 
meter; this was considered a contraindica- 
tion to further radiotherapy. The patient 
returned three months later with but little 
change except for the presence of ascites; 
there was no dependent edema. Paracentesis 
abdominalis was performed and five liters 
of yellowish green fluid obtained. The fluid 
contained 1200 cells per cubic millimeter 
and had a specific gravity of 1.020. Differ- 
ential count of the cells in the ascitic fluid 
showed 20 per cent mj’elocytes, 15 per cent 
segmented polymorphonuclear leukocytes, 6 
per cent Ijunphocytes and 59 per cent un- 
classified cells. 

After discharge from the hospital it was 
necessarj' to perform a paracentesis about 
every ten days. In a recent letter from the 
patient’s physician it was learned that a 
blood examination in July, 1931, showed 
practically the same picture as that observed 
by the authors and that the patient died in 
August,' 1931, of a gastric hemorrhage. 

Discussion 

These two patients exhibit a strik- 
ing similarity in historj'^ and in physical 
and laboratory findings. Both pre- 
sented the complaint of a mass of long 
duration in the left side of the abdo- 
men. Although the history tvas of but 


two )’^ears’ duration in Case 2, it is 
not unlikely that the splenomegaly was 
of much longer standing. In view of 
the fact that the spleen was quite large 
when first noted and increased but 
little in size during the following two 
years, it is reasonable to suppose that 
the spleen had been enlarged for some 
time, but that in the absence of other 
symptoms this enlargement had not 
been discovered. The splenomegaly 
overshadoived all other physical find- 
ings, and splenic puncture indicated 
that the marked enlargement was due 
to myelogenous infiltration. The pres- 
ence of myelocytes in the ascitic fluid 
in the second patient suggested the 
presence of myeloid metaplasia in the 
peritoneum and probably in the liver. 
In both cases the roentgenologic find- 
ings -were considered most suggestive 
of metastatic cai'cinomatosis of bone 
with reactive sclerosis, but detailed 
investigation in each case failed to 
demonstrate any evidence of a primary 
carcinoma. In the first patient rib 
biopsy revealed the true nature of the 
bone disturbance and definitely estab- 
lished the diagnosis. The second 
patient refused to submit to biopsy of 
bone, and. although unlikely, the pos- 
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sibility of metastatic miliary carcino- 
matosis of bone cannot be definitely 
excluded. It is of interest that both 
patients showed clinical evidence of 
rather marked peripheral arteriosclero- 
sis. 

In consideration of the pathogenesis 


with the cortex of the long bones 
partially replaced by cancellous tissue 
of dirty brick red color, so that the 
bone on section showed only a narrow 
cortical boi'der. Similar cases have 
been described by others. A reactive 
sclerosis of bone secondar}' to true 



Vic,. 4. RocntRcnogram of pelvic i)oncs in Case 2, showing marked trabcculation and 
changes almost identical to those of figure 1, 


of this syndrome, there is a difference 
of opinion as to whether this is pri- 
tnarily a disease of blood and blood 
forming organs or of bone. Bone 
changes have been described in true 
ienkemia. but here the marrow cavity 
is usually increased in extent at the 
expense of the cortical bone in direct 
contrast to the obliteration of marrow 
in osteosclerosis. For example, in I9CX) 
Mo!t*‘ dcscribcfl a cast; of leukemia 
wills ear changes in which the petrous 
is-nc sh‘>\ve<! raref.icti<>n ; the lones 
'iiriiugl’cntt the l«>-!y sh-awt”'’! change’-. 


leukemia has been said to occur, but 
we have been unable to find case re- 
ports in which this relationship has 
been established. 

The studies of Karshner- indicate 
that the type of bone disturbance .seen 
in osteosclerosis is hereditary; appar- 
ently the character and degree of 
change in the erythropoietic and leu- 
kopoictic systems depend on the extent 
and >everity of marrow involvement. 
The mycIogenou> depo.sits in S{)lecn. 
liver, and lymph nodes may well be 
regarded as a compensatt^ry nicchan- 
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ism. Donhauser-® has considered that 
the spleen may act as a hematopoietic 
organ as exemplified in the autopsy 
observations of a 58-year-old man who 
showed splenomegaly considered sec- 
ondary to a primary sclerosis of bone 
marrow. The marrow was replaced 
by lymphoid cells and fibroblasts but 
the bone changes of osteosclerosis were 
not present. The spleen contained cells 
normall}' found in the bone marrow, 
and the author concluded that the 
spleen had reacted to the destruction 
of marrow by resuming its hemato- 
poietic function. 

Osteosclerosis may be compared to 
metastatic carcinomatosis of bone as a 
primary factor in the pathogenesis of 
leukemoid disturbances. Weber®® de- 
scribed under the title, “A Case of 
Osteosclerotic Anemia or Leukemia”, a 
man of fifty-eight in whose bones the 
cancellous tissue was solid and rocklike 
with the medullary canals partially 
filled with hard bone and fibrous tissue. 
This was first regarded as true osteo- 
sclerosis but further microscopic study 
of autopsy material showed that the 
osteosclerosis was in reality a reactive 
change to metastatic generalized mili- 
ai-y carcinomatosis of bone, secondary 
to a small primary carcinoma of the 
prostate.®’- In many cases described in 
the literature as unqualified aleukemic 
m3'elosis, aleukemic leukemia, or pseu- 
doleukemia, there is no mention made 
of clinical or pathological examination 
of the skeletal system. It is possible 
that aleukemic myelosis is not a clinical 
entity but is a secondar}’ and s)nnpto- 


matic result of another disease localized 
in the bone marrow. 

In the differential diagnosis of these 
cases leukemia is usually considered. 
However, the long duration of symp- 
toms and of splenomegaly, the low 
total count, and the relatively small 
percentage of young cells in the differ- 
ential formula should make one wary 
of diagnosing a true leukemia. Roent- 
genologic study of the skeletal system 
is indicated in all patients with this 
type of blood dyscrasia. As we have 
seen, the roentgenologic picture of 
osteosclerosis may simulate that of 
metastatic carcinomatosis. Here again 
the long duration and chronicity of the 
disease, together with the lack of evi- 
dence of primary tumor or of meta- 
stasis to other regions, indicate that 
the bone change is not a metastatic 
one. The diagnosis may be definitely 
established by biops}’- of bone, or, as 
has been done in some instances, b}' 
sternal puncture. 

There is no known type of therap}' 
which influences the course of osteo- 
sclerosis. If, as we believe, the 
leukemoid changes are in the nature of 
a compensatory mechanism, it is best 
not to attempt to influence the leuko- 
poietic apparatus by means of deep 
X-ray therapy or by other measures 
commonly used in the treatment of 
leukemia. Treatment, in the light of 
our present conception of the etiology 
of the disease, should be symptomatic 
and directed at the improvement of the 
general health of the patient. 
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ing signs of aortic insufficiency, which 
disappeared following operation. There 
is usually an elevation of the systolic 
pressure and an increase of pulse 
pressures. The heart rate is usually 
rapid and the rhythm is often irregu- 
lar. In one patient, in the series 
reported below, an electrocardiogram 
showed the arrhythmia to be due to 
auricular fibrillation and in another to 
auricular premature beats. 

Occasionally thyrotoxicosis may man- 
ifest itself principally as precordial 
pain, and we may find coexisting 
coronary disease and hyperthyroidism. 
Lev and Hamburger^ have reported 
such a case. Unusually severe and 
frequent attacks of precordial pain in 
l^atients without the usual signs of 
accompanying vascular disease should 
arouse the suspicion of thyrotoxicosis 
as an etiological or contributing factor. 

When suspected, the diagnosis can 
be confirmed or ruled out by basal 
metabolism tests. Elevated metabolic 
rates are sometimes associated with 
cardiac failure, but this increase is 
usually not more than 20 per cent."* 
Repeated tests should be made on 
those patients in whom hyperthyroid- 
ism is suspected and if these are not 
conclusive the therapeutic iodine test 
may be done. In the cases reported 
below the metabolic readings were 
quite conclusive as they were -r -10 
per cent or more on repeated deter- 
minations. The finding of a relative 
lymphocyto«i.«, which lias been observed 
m a large percentage of patients with 
hy[H.Tthyroifl!sin, may be of some 
diagno'tic aid.'*'' 


.Viter 


V<’' 


c(.rr<ii.>oration the diagjiosis 
careful exarninatioii of the 


heart and a ' teleoroentgenogram and 
electrocardiogram should be made to 
determine the extent of the cardiac 
damage. 

Management 

Since the introduction of iodine for 
the preoperative preparation of pa- 
tients with hyperthj^roidism its misuse 
has increased yearly in spite of fre- 
quent publications on this subject. 
Iodine should almost never be given 
unless plans for operation have been 
made. The administration of iodine 
is generally followed by a period of 
improvement lasting several weeks. If 
operation is not performed during this 
period of improvement the iodine 
eflfect is lost and a relapse will occur. 
Relapses are often accompanied by 
violent “thyroid storms”. If a “storm” 
occurs in a patient with an already 
seriously damaged myocardium, death 
may result. If the patient survives the 
“storm” and operation is attempted, 
the surgeon is at a great disadvantage 
since the patient is usually refractory 
to iodine for several weeks. Operation 
without the use of iodine, especially in 
a patient with heart disease, is a 
hazardous undertaking. 

It is sometimes difficult to find a 
surgeon who will agree to operate on 
a patient with cardiac failure even 
though he is convinced that the etiol- 
ogy is hyperthyroidism. When the 
diagno.sis has been based upon a care- 
ful study, and when adequate pre- 
opcraiive preparation can be carried 
out, we feci that internists .should 
.•strongly urge the performance of thy- 
roidectomy. 

The use of digitalis is frequently 
discouraging in patients with hyper- 
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thyroidism. It is a well-known fact 
that this drug will often fail to slow 
the heart rate in a patient with 
auricular fibrillation when the auricular 
fibrillation is associated with thyro- 
toxicosis. Probably the only indication 
for digitalis in thyroid heart disease is 
the presence of congestive heart fail- 
ure. It is usually unnecessary to treat 
auricular fibrillation with quinidine as 
the majority will revert to normal 
rhythm after thyroidectomy. 

Preoperative preparation should con- 
sist of complete bed rest, forced 
feedings, and large doses of sedatives. 
After consent for operation has been 
obtained, iodine may be begun. Basal 
metabolic rates should be determined 
at intervals of four or five days. After 
ten to fourteen days of iodine admin- 
istration the patient’s general condi- 
tion will usually be much improved 
and the metabolic rate greatly reduced. 
Operation can then be performed 
without difficulty. 

Instances arise in which patients 
with hyperthyroidism have to be treat- 
ed without operation. This is at present 
a long and often disappointing pro- 
cedure. Absolute bed rest with forced 
feedings and large doses of sedatives 
must be insisted upon. Marine' has 
suggested the use of iodine in very 
minute doses, 1 milligram (or 1/60 
grain) three times daily over an ex- 
tended period of time. This produces 
a more gradual reduction in thyroid 
over activity, and “iodine escape" with 
its attendant evils is less likely to 
occur. The use of ergotainine tartrate 
has been advocated by some® as an 
aid in reducing the metabolic rate be- 
cause of its depressive action on the 


S 3 'mpathetic nerve system. The recent 
work of Youmans and Trimble® seems 
to indicate, however, that this drug is 
without value in the treatment of 
hyperthyroidism. 

Radiation of the thyroid gland was 
used rather extensively in the medical 
treatment of hyperthyroidism a few 
3 'ears ago. This procedure also has 
proved unsatisfactory ; it has the added 
disadvantage of making the gland 
quite difficult to remove if surger 3 ' is 
attempted at some later date. 

Case I 

Mrs. D. H. W., a Caucasian housewife 
of 46 years, was first admitted to the hos- 
pital June 20, 1931, complaining of nervous- 
ness, palpitation of the heart, shortness of 
breath and loss of weight. 

Five months before admission she con- 
sulted her family physician because of 
occipital headaches. She was referred to a 
dentist who found several abscessed teeth. 
These were removed and tlie headaches dis- 
appeared. A short time later she first noticed 
a rapid and forceful heart action with 
shortness of breath on slight e.\:ertion. She 
was extremely nervous and easily fatigued. 
She was also losing weight in spite of a 
very good appetite. Three months after the 
onset of the present illness the shortness of 
breath had become quite marked and she 
first noticed swelling of the feet and ankles. 
Upon the advice of her family physician she 
went to a hospital. There she was given 
Lugol’s solution for about two weeks and 
showed marked improvement. She was then 
discharged from the hospital but remained 
in bed at home. There was a return of 
symptoms in about six weeks and she was 
seen by us at that time. 

Her past history was unimportant except 
for occasional attacks of diarrhea all of her 
life. She admitted a preference for cold 
weather; and she had noted an increa.se in 
nervousness during the past three years. 

On examination she was an emaciated, 
anemic, dyspneic, generally overactivc, mid- 
dle-aged woman lying propped up in bed. 
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The skin was warm, velvety, and had a 
“salmon yellow” tint. The hair was gray. 
The eyes were blue. There was well marked 
lid-lag and e.xophthalmos. The conjunctivae 
and the mucous membranes of the mouth 
were quite pale. The small papillae of the 
tongue were atrophied. The thyroid gland 
was soft and symmetrically enlarged. There 
was a definite thrill and bruit present. There 
was marked over-filling of the jugular veins 
and the carotid pulsations were vigorous. A 
moderate number of medium moist rales 
was found at the bases of both lungs. The 
ape.x impulse of the heart was diffuse and 
forceful. There was a moderate cardiac 
hypertrophy ; the left border of dullness 
was 11.5 cm. from the midline, the right 
border 5 cm., and the supracardiac dullness 
in the second interspace was 7 cm. in width. 
The first sound at the apex was greatlj"^ 
accentuated and there was a loud systolic 
murmur. At the left sternal border in the 
fourth intercostal space there was a long 
high-pitched diastolic murmur. This w’as 
also heard over the second right interspace. 
The aortic second sound was audible but 
muffled. Tjie heart rhythm was fundamen- 
tally regular but there were frequent pre- 
mature beats. The rate was 100 per minute. 
The entire vascular bed was shaken ■with 
each systole. All peripheral veins pulsated. 
There was a Corrigan pulse, and pistol shot 
sounds were heard over the femoral vessels. 
The blood pressure was 160 mm. Hg systolic 
and 0 mm. diastolic. There was a moderate 
pitting edema of the ankles and slight edema 
in the sacra! region. 

The bloofl count showed 3,000,000 red cells 
and the hemoglobin was 50 per cent (Dare). 
1 here was 39 per cent of lymphocytes in 
the blood smear. The reticulocyte count -was 
2.8 per cent. The blood chemical tests per- 
formed gave normal results and the Wasscr- 


mann reaction was negative. The urine 
ex.amination was negative, and there was a 
fiV.lhalcirt exerctinn of 82 per cent in two 
hour*;. The basal metakolic rate on admis- 
stot! %vas -S per cent. The clcctrocardio- 
grati; sbawed :t liip'i.'isic "'f" wave an'! slight 


ten-ng ;u:-l shirring of 
-x in knd 1. Tln-rc wt; 
r ;.f'Trw;nre T 


S'iic “Q-R-S” enm- 
•c numerous aiiricu- 
he gastric analysis 


showed, a total acidity of 67 degrees with 
28 degrees of free hydrochloric acid. 

The patient avas given her calculated dose 
of digitalis, hea-vy doses of bromides, and 5 
drops three times daily of Lugol’s solution. 
The secondary anemia was treated with 
preparations of liver and of iron. Two 
transfusions were given. Two weeks after 
admission the cardiac failure had largely 
subsided, the blood pressure was 140 mm. 
Hg systolic and 40 mm. diastolic. The 
peripheral signs of aortic insufficiency and 
the diastolic murmur were still present. 

Three weeks after admission the blood 
count was practically normal and all signs 
of cardiac failure had disappeared. The 
basal metabolic rate w'as -f- 38 per cent. A 
subtotal thyroidectomy tvas done at this 
time. The postoperative course was not un- 
usually severe but probably more so than if 
iodine had not been given previous to her 
preoperative preparation. There was a mod- 
erate tracheitis. The temperature was 100 
degrees for two or three days. Convales- 
cence was uneventful and she was discharged 
ten days after operation. 

One month after operation the patient had 
gained 16 pounds in w’eight and felt quite 
well. Her only symptoms were occasional 
palpitation of the heart and easy fatigue. 
There were no signs of cardiac failure. The 
over-activity of the heart had completely 
disappeared and the diastolic murmur and 
peripheral signs of aortic insufficiency were 
no longer present. The blood pressure was 
145 mm. Hg systolic and 70 mm. diastolic. 
There was a moderate systolic murmur at 
the apc.x, the heart rate was 66 per minute 
and the rhythm completely regular. The 
basal metabolic rate was 3 per cent. The 
blood count and urinalysis were normal. 

Discussio.x 

This patient illustrates the importance of 
making an early diagnosis and removing the 
thyroid gland before cardiac damage has 
become so advanced. The necc.ssity of oper- 
ating, even though there is advanced heart 
failure, is also well demonstrated. Tlii^ 
patient had a striking return of circulatory 
competence in spite of tlic fact that her 
degree of congestive he.art f.ailure was ad- 
v.ancfd. It was with sonv; difiictihy that tls'’ 
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surgeon was convinced that she did not have 
primary Iieart disease with aortic insuffi- 
ciency. There is nearly always an increase 
in pulse pressure with thyrotoxicosis because 
of the increased amount of blood that is 
discharged from the A-entricles with each 
systole. Only very rarely, however, will it 
produce the peripheral signs of an aortic 
insufficiency. These signs, associated with 
the diastolic murmur, made the picture quite 
confusing. The cause of the diastolic mur- 
mur was uncertain. A combination of the 
anemia and hyperthyroidism may have been 
responsible. 

Anemia is a verj- unusual complication of 
hyperdiyroidism. There is often an increase 
in the red cell count. This patient’s anemia 
was of a secondary type but its cause re- 
mained obscure, as her diet had been unus- 
ually adequate and there was no history of 
blood loss or of chronic infection. 

Case II 

L. S., a colored male cook of 51 j'ears, 
was admitted to the hospital April 6, 1931, 
operated on June 6, 1931, and died twenty- 
four hours later. 

Seven months before admission the pa- 
tient began to have diarrhea. There were 
no abdominal cramps and no blood or mucus 
in the stools. At first there were two to 
four stools daih-; these later increased to 
six or eight and he became quite weak. 
Associated udth the diarrhea there was 
occasional epigastric fullness, palpitation of 
'the heart, and shortness of breath. He lost 
27 pounds during the seven montlis prior to 
admission to the hospital. The appetite was 
fair during this time and his diet was not 
particularly lacking in any of the essential 
foods. He had noticed very little increase 
in nervousness. 

The past history was unimportant except 
for a period of diarrhea twenty-six years 
before. He had gray hair at the age of 
thirty and premature graj’ness was a pater- 
nal hereditary trait. 

On examination he was lying quietlj' in 
bed, without apparent nervousness or over- 
activity. The skin was warm, moist and 
velvety. There was no lid-lag, exophthal- 
mos or loss of convergence. There was 
moderate retinal sclerosis. The tongue 


showed an unusual redness, and there was 
some atrophy of the small papillae. The 
thyroid was not felt but there was some 
fixation of the trachea. The lungs were 
normal. The apex impulse of the heart was 
rather forceful in the fifth interspace just 
outside the midclavicular line. The heart 
was moderately enlarged to percussion. The 
left border of dullness measured 10 cm. 
from the midline, the right border 3 cm., 
and the supracardiac dullness in the second 
interspace was 5 cm. in width. Over the 
apex there was some accentuation of the 
first sound and a soft systolic murmur. The 
aortic second sound was of fair quality and 
greater than the pulmonic second sound. No 
diastolic murmurs were heard at this time. 
The heart rate was 120 per minute and the 
rhythm regular. The blood pressure was 
135 mm. Hg systolic and 70 mm. diastolic. 
There was slight sclerosis of the radial 
vessels. The abdomen was emaciated but 
there was no tenderness or enlargement of 
organs. There was no edema of the feet 
and ankles. The e.xtended fingers showed 
a moderate fine tremor. There was some 
pallor of the nails and of the mucous mem- 
branes. The reflexes were normal. 

Examination of the blood showed 3,000,000 
red blood cells with a hemoglobin of 55 per 
cent. There was a lymphocytosis of 59 per 
cent. The reticulocyte count was .7 per cent. 
The urine examination was entirely normal. 
The Wassermann test was negative. Re- 
peated blood cultures were negative. Exam- 
ination and culture of the stool revealed 
nothing unusual. The gastric analysis 
showed no free hydrochloric acid and a 
combined acidity of only two degrees. The 
duodenal contents were normal. Roentgen- 
ographic e.xamination of the gastrointestinal 
tract showed only some spasticity of the 
descending colon. 

During the early part of his stay in the 
hospital efforts were directed largely to- 
wards finding an e.xplanation for the diar- 
rhea, the achlorhydria, the anemia, the 
papillarj- atrophy of the tongue and the 
premature gray hair. The vascular findings 
were regarded as secondary to the long- 
standing diarrhea and anemia. The diagnos- 
tic possibilities were numerous and included 
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pellagra, sprue, primary anemia, and chronic 
ulcerative colitis. 

Eleven days after admission the heart 
rhythm became grossly irregular and the 
electrocardiogram showed the presence of 
auricular fibrillation. A pulse deficit of 
twenty per minute was associated with the 
arrhythmia. After the onset of auricular 
fibrillation the possibility of hyperthyroid- 
ism as an explanation for the entire clinical 
picture was considered. The basal metabolic 
rate was determined on three successive 
occasions and found successively to be -j- 47, 
-f 32, and -f 36 per cent. 

During the next month the treatment con- 
sisted of forced feeding and the adminis- 
tration of sedatives and preparations of 
liver and iron. He continued to lose weight 
and there was no increase in the red blood 
cells or hemoglobin. Auricular fibrillation 
continued and a diastolic murmur developed 
over the second right interspace at the 
sternal border. There was no decrease in 
the diastolic pressure. The patient was ad- 
vised to have the thyroid removed and he 
finally consented. Lugol’s solution was begun 
and the metabolic rate dropped to -f- 10 per 
cent during the next two weeks but with very 
little improvement in his general condition. 

Two months after admission, and two 
weeks after beginning iodine, a subtotal thy- 
roidectomy was performed. A few hours 
later the patient’s temperature rose to 106 
degrees F. The heart rate was ISO per min- 
ute, and the rhythm grossly irregular. He 
was treated with oxygen and the usual sup- 
portive measures hut failed to rally, and died 
thirty-six lumrs after operation. 

Disccssiox 


1 his patient presented a most difiicult diag- 
nostic and therapeutic problem. The thyroid 
overactivity may have been primarily re.spon- 


sibk for the entire picture, but the courst 
/if events makes one suspect that it was as.so- 
s:iatt<l ssith a "pellagra-like” deficiency dis- 
\', e {iflit ve that this case affords a 
•trd.ing cx.im;ik <:{ t!n< ckisc ass/Tciati/in oi 
!h-.c v.isls hyiH-nhyroidism. Tht 

'is mptem.-. «Jt « .itdt'iva- cukar disca»e were n'jl 
j.f. nmtrnt ted i- w.,, 


irif.!;.', 


rt. 


■tnlatimt that .attenti/j? 


was focused on them. The lack of improve- 
ment after the administration of Lugol’s 
solution, in spite of a drop in the metabolic 
rate, further emphasizes the probability of an 
association of diseases rather than just an 
unusual and obscure hyperthyroidism. 

Case III 

L. B. S., a colored maid of 56 years, was 
first admitted to the hospital , September 15, 
1930, operated on January 28, 1931, and dis- 
charged Februar}' 5, 1931. 

About the time of puberty this patient first 
noticed a slight enlargement of the thyroid 
gland. This enlargement persisted but with- 
out symptoms or change in size throughout 
the j'ears that followed. Two months before 
admission to the hospital she first noticed 
slight palpitation of the heart and shortness 
of breath on exertion. She also noticed a 
fullness beneath the sternum but no pain. 
There was no nervousness, no increase in 
appetite and no loss in weight. 

On examination at this time there was no 
general overactivity nor any signs to suggest 
thyrotoxicosis. There was a small nodular 
enlargement of the thyroid without thrill or 
bruit. The eye signs of hyperthyroidism were 
absent. The skin, while moist and velvety, 
was cooler than normal. There was no sig- 
nificant tremor. 

The heart was moderately enlarged and 
there was a palpable thrill over the base. The 
apical first sound was somewhat accentuated 
and there was a long, harsh systolic murmur ' 
in this area. Over the second right inter- 
costal space there was a long, high-pitched 
systolic murmur which was transmitted into 
the vessels of the neck, and a shorter and 
lower pitched diastolic murmur. This was 
better heard in the left intercostal spaces at 
the sternal border. The aortic second sound 
was not heard. The rhythm was regular. 
The rate was 80 per minute. There was a 
moderate sclerosis of the radial and retinal 
vessels. Moist rales were present at the 
bases of both lungs. The bloo<l pressure was 
240 mm. Ilg systolic and 130 mm. diastolic. 
The abdomen was essentially negative. 
There was slight pitting edema over the 
tibiae. The height was 5 feet, 4 inches, and 
the weight 138 pounds. 
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Examination of the urine showed nothing 
unusual. The phthalein excretion was SS per 
cent in two hours. The blood count was 
normal except for a lymphocytosis of SO 
per cent. The Wassermann test was nega- 
tive. The blood chemical tests gave normal 
results. A teleoroentgenogram of the heart 
showed the aortic shadow to be S.S cm. in 
width; the right margin 5 cm., and the left 
margin 10.5 cm. from the midline. The 
electrocardiogram showed only a left axis 
deviation. The vital capacity was 3 liters. 

From this studj' it was concluded that the 
patient had hypertensive heart disease and 
early congestive heart failure. The ausculta- 
tory findings over the aortic area were diffi- 
cult to explain on a rheumatic or luetic basis 
and it was thought that they might be due 
to calcareous deposits on the aortic cusps. 

The patient was treated by bed rest, digi- 
talis, and sedatives but with very little evi- 
dence of improvement. It was then decided 
to determine the basal metabolic rate because 
of the nodule in the thyroid gland. The 
rate was found to be -f 51 per cent in the 
first test and -+- 55 per cent in a second test 
a few days later. The patient was advised 
to enter the hospital for thyroidectomy but 
refused. She remained in bed at home and 
was given digitalis, bromides, and forced 
feedings. Even with the above treatment she 
lost weight and showed no improvement 
except for the disappearance of the symp- 
toms of cardiac failure. 

Three months later she consented to oper- 
ation. After two weeks of preparation with 
iodine she was generally improved ; a sub- 
total thyroidectomy was done without diffi- 
culty. The postoperative course was un- 
eventful except for a drop in blood pressure 
to 140 mm. Hg systolic and 80 mm. 
diastolic. One month after operation the 
patient had gained 20 pounds in weight and 
felt quite well. The blood pressure had 
increased to 170 mm. Hg S 3 'Stolic and 90 
mm. diastolic. She has been seen at regular 
intervals for about one year. There has 
been no return of congestive heart failure. 
She has gained 25 pounds. The basal meta- 
bolism is normal. The blood pressure has 
graduallj' increased to 190 mm. Hg systolic 
and 90 mm. diastolic. The auscultatorj’ signs 
of the heart are unchanged. 


Discussion 

The relation of the nodular thyroid gland 
to the hypertensive heart disease is of in- 
terest in this patient. The thyrotoxicosis 
may have been a longstanding, recurring 
one without symptoms but with the gradual 
production of vascular damage. The hyper- 
tensive vascular disease may have developed 
without relation to the goiter. The nodular 
thyroid, after years of latency, may have 
recently become toxic, and, superimposed on 
an already damaged vascular system, may 
have caused cardiac failure. The diastolic 
murmur did not disappear following opera- 
tion. Its etiology still remains obscure. 

In the absence of the usual signs thyro- 
toxicosts would not have been even suspected 
if the nodular thyroid had not suggested 
this possibility. The removal of the burden 
of an increased metabolism has considerably 
increased the patient’s cardiac reserve so 
that she may, with proper care, live for 
several years. 

Case IV 

Mrs. I. Q., a housewife of 47 years, was 
admitted to the hospital July 3, 1931, com- 
plaining only of weakness and occasional 
palpitation of the heart. This was first 
noticed about two weeks before admission. 
Previous to this time there had never been 
any complaints referable to the heart except 
for occasional “fluttering” on going up stairs. 
She had never been excessively nervous. 
There was no historj’- of digestive disturb- 
ance and her appetite had been good until 
recently. There had been no recent loss in 
weight. 

On physical examination she was a well 
developed and well nourished Jewish woman 
Ij'ing quietly in bed. There was no general 
overactivity. The skin was moist but not 
particularlj^ warm or soft. There was a 
beginning arcus senilis. There was no lid- 
lag, no e.xophthalmus and no failure of 
convergence. Fundus examination showed 
slight sclerosis of the retinal arteries. All 
teeth had been removed. The tongue pro- 
truded normally. The thyroid was not en- 
larged. There were no thrills, no bruits, and 
no unusual pulsations in the neck. The chest 
was symmetrical, c.xpansion fair, and the 
lungs were clear throughout. The apex 
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impulse of the heart was felt in the fifth 
intercostal space 9 cm. from the midsternal 
line. By percussion the heart was found 
slightly enlarged, measuring 3 cm. to the 
right of the midline and 9.5 cm. to the left. 
The supracardiac dullness was 5 cm. in 
width. The first sound at the apex was a 
little distant and of inferior quality. There 
was a soft systolic murmur. The aortic and 
pulmonic second sounds were equal, and both 
were of fair quality. No diastolic murmurs 
were heard. The heart rate was 80 per 
minute. The rhythm was grossly irregular 
but there was no pulse deficit. There was a 
slight sclerosis of the radial vessels. The 
blood pressure was 110 mm. Hg systolic 
and 80 mm. diastolic. The abdomen was not 
unusual. The extremities showed slight 
pitting edema. There was no tremor of the 
extended fingers. 

The blood count was normal. The urine 
examination was negative. The electrocar- 
diogram showed auricular fibrillation with 
normal ventricular complexes. A basal 
metabolic rate was determined and found 
to be -j- SO per cent. A second test was 
similar to the first. 

After the metabolic rates were determined 
the patient was told that she had hyperthy- 
roidism and operation was advised. She 
elected to defer removal of the gland and 
to take a period of bed rest with sedatives 
and forced feedings. The basal metabolic 
rate had decreased to 19 per cent after 
five weeks of this treatment but there was 
some increase in the heart rate, and a pulse 
deficit of 10 to 15 per minute had developed. 
This could be eliminated by the use of 
digitalis. 

Discussion 

Auricular fibrillation is usually associated 
cither v;ith hypertensive heart disease, with 
mitral stenosis or with Iiypcrthyroidism. In 


this patient there was very little evidence of 
vascular disease. The blood pressure was 
normal and there was only slight sclerosis 
of the vessels. There were no signs of 
mitral stenosis. In the absence of these two 
most frequent coexisting diseases (mitral 
stenosis and hypertensive vascular disease), 
hyperthyroidism was suspected as the etio- 
logical factor of her auricular fibrillation 
even though there were no clinical signs of 
its presence. 

This patient’s prognosis depends entirely 
on whether or not the thyroid overactivity 
will subside without operation. There is al- 
ready considerable myocardial damage and 
she will probably develop an advanced con- 
gestive heart failure if the cardiac burden 
persists. As digitalis controls the pulse 
deficit and the heart rate, it was deemed 
unnecessary^ to attempt to obtain a normal 
rhythm through the use of quinidine. 

This patient illustrates the importance of 
suspecting thyrotoxicosis in individuals who 
have an obscure type of auricular fibrillation 
even in the absence of any physical signs. 

Summary 

1. Four i^atients with hyperthyroid- 
ism and unusual cardiac complications 
are presented and discussed. 

2. The necessity of suspecting: iiy- 
perthyroidism in some patients with 
heart disease, even though there are 
none of the usual signs of thyrotoxi- 
cosis, has been illustrated. 

3. The diagnosis and treatment of 
patients with hyperthyroidism and un- 
usual cardiac complications have been 
outlined. 
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Pneumosilicosis and Amyloidosis t 

Report of a Case of Asymptomatic Pulmonary Silicosis 
and Amyloid Kidney; Death from Uremia. 

By J. B. Carey, M.D., F.A.C.P., Minneapolis, Minnesota 


T he condition of pneumosilicosis 
is in itself of interest only as an 
occupational disease. Its gradual 
])roduction by intermittent rather than 
hy constant exposure to silica-hearing 
dust, without apparent symptoms and 
with no accompanying infection, may 
jicrhaps he unusual. The deposition of 
silica-hearing particles of foreign ma- 
terial in the lung, causes much fibrosis. 
That this fibrosis is the direct result 
of irritation hy the silica itself, and 
not of simple mechanical traumatiza- 
tion of pulmonary tissue hy a foreign 
agent as such, is conceded. In indi- 
viduals in whose lungs silica has been 
deposited, symptoms apparently result 
from the secondary' infections which 
occur in such irritated organs. That 
the silica or any comjwunds derived 
fnitn it may cause .systemic symptoms 
or metastatic effects is not apparent 
from our present knowledge. 

'I'he association, in the same indi- 
vidual. of a condition of pulmonary 
silicosis and renal and splenic amy- 
loidosis; h.a> not. t<i the author’s knowl- 
• dg.f. Irt.en repirted. Because of such 

’irra t f-'Sirr th-' Minnc-ot.i Society of 
le'crro! M.dict:-:. Je.iu: -5, 1032. 

d-,' D-'p^rtnicrU o; J.tcdicitic, Tiic 
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a bizarre coincidence — one hesitates to 
call it a relationship — ^the following 
case is detailed. There is the further 
unusual circumstance that the aim- 
loidosis of the kidney resulted in a 
renal impairment, progressive to tic 
point of causing the death of the 
patient in uremia. 

Case Report 

A white male, 49 years of age, was 
brought into the clinic December 9, 
complaining of weakness and diarrhea, 
addition to his regular occupation as • 
farmer, the patient, for the past 2 
had occasionally worked in granite 
and quarries for considerable perioc .s a • 
time. The intermittent periodicity of tlm 
labor seems important. He was an on } 
child. His father had died at the age o 
82, but his mother was still living j 
He was married and had six children, a 
living and well. 

Tlie patient had never had any illne.*' 
disability which interfered with 1”® ' 

until the onset of the present symptoms. 
only illness of note in his past historj w 
an attack of "bronchitis” in the fall of 
which did not incapacitate him. , . , f 

On October 22, 1931, a large , 

granite, on which the patient ^ 

in a stone-cutting yard, slipped 
supports and fell over against him, stri 
him across the alKlomcn and knocking n 
down. He was thus thrown upon ^ .-j 

block, so as to be struck across Im 
bark. He wa- not rendered unron<cmti' k 



Pneumosilicosis and Amyloidosis 1 1 07 


this injury nor did he show signs of shock 
or hemorrhage at that time. He was placed 
in a hospital in St. Cloud, Minnesota, and 
remained there until November 14, 1931. 
During his stay in the hospital he suffered 
from backache, became very weak and lost 
weight. Diarrhea developed and persisted. 
When he finally went home the backache 
was less troublesome but the other symptoms 
continued. He was finally brought to the 
clinic by his daughter on the date mentioned. 

There was no further history elicited. 
His complaints were weakness, diarrhea, 
weight loss, anorexia, and pain in the left 
back and side. The man seemed quite ill 
and qnable to move about comfortably. He 
was therefore immediately placed in the 
hospital. 

A resume of the pertinent findings dis- 
covered in the subsequent examination is 
tabulated as follows : 

Skin: pale, sweaty. 

Pulse: 100. 

Blood pressure: 100/60 mm. Hg. 
Eye-grounds: negative. 

Heart: normal. 

Lungs: negative on physical examination. 
Abdomen: slight tenderness deep in left 
upper quadrant (spleen not palpable). 
Back: tenderness of lumbar muscles of left 
side, but no abnormality of spine itself, 
discovered; no edema. 

Extremities: no edema. 

Neurological examination: negative. 

Blood: Hgb. 72 (Sahli). 

R.B.C. 4,010,000. 

W.B.C. 8,700— P.M.N.’s 72, lymphocytes 
25, eosinophiles 3. 

N.P.N. S0.8 mg. per 100 c.c. 

Urine: Sp._ gr. 1.018. 

Albumin 2-1-. 

Sugar 0. 

Hyaline and granular casts, occasional 
R.B.C. and 8-12 pus cells per high 
power field. 

Dilution and concentration test: fixation of 
sp. gr. 1.009-1.012. 

Fixation of amount 50-70 c.c. per hour. 
Phthalein : 20% first hour, 25% second hour. 
Gastric Contents (45 min.-; after Ewald 
meal) : Free HCl 0. 

Combined acid 12. . ' 

Roentgenological studies : 

Kidney, ureter and* bladder regions: 
negative. - . 

Spine: moderate hypertrophic changes. 
Lungs: pneumosilicosis (Figure 1). 
Stomach and bowel: negative. 
Cystoscopic examination with pyelograms : 
opinion, bilateral pyelonephritis with 


anatomical narrowing of ends of both 

ureters. 

Urine obtained from ureteral catheterization : 

Right: 20-30 pus cells per high power 
field, and a few r.b.c. 

Left: 10-15 pus cells per high power 
field, and a few r.b.c. 

Blood Wassermann: negative. 

Clinical diagnosis : 

Hypertrophic spinal arthritis 
(occupational). 

Pneumosilicosis 

(occupational). 

Sprain of back, traumatic, recovering. 

Chronic nephritis, with moderate kidney 
insufficiency. 

Chronic pyelitis, with moderate kidney 
insufficiency. 

Achylia gastrica. 

The patient remained in the hospital until 
December 24, 1931. Throughout his staj' 
his pulse varied from 60 to 100, his temper- 
ature remained normal, and his blood pres- 
sure varied from 100 to 110 systolic and 
from 60 to 70 diastolic. Repeated examin- 
ations of urine specimens were made and 
always revealed variable amounts of albu- 
min and numbers of pus cells, red blood 
cells, and hyaline and granular casts. He 
became quite comfortable while resting in 
bed. The diarrhea stopped, and the pain in 
the back was considerably improved. He 
was given dilute hydrochloric acid by mouth 
as this seemed to control his gastrointes- 
tinal symptoms. While in the hospital he 
was on a diet containing 60 gm. of protein. 

After his discharge from the hospital he 
remained in the city, at the home of his 
daughter, where he continued the restricted 
diet and the use of dilute HCI, and reported 
for lavage of kidney pelves and bladder at 
intervals. On January 26, 1932 he reported 
a recurrence of the diarrhea, possibly be- 
cause he had stopped the use of the acid. 
He seemed somewhat paler on this date. A 
blood examination showed Hgb. 50 (Dare) 
R.B.C. 3,370,000. The urine showed albu- 
min 4-j- but no pus or blood cells. 

Soon after this visit the patient went to 
his farm at Hinckley, Minnesota and re- 
mained there until he was brought into the 
hospital, on March 4, 1932, in a comatose 
condition. His wife said that he had con- 
tracted an upper respiratory tract infection 
about February 15 and that he had been 
bedridden since that time. There was not 
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cntly being almost completely replaced fay 
the silica deposit. The resemblance of this 
substance to carborundum was striking. The 
hilus nodes cut like sandstone. This gritty 
material was present in other parts of the 
lung to a lesser e.xtent than around the hilus, 
and in the left lung to a lesser degree 
than in the right. The e.xtreme periphery 
was free from the substance. (Figure 2) 
Microscopic sections of lung tissue showed 


showed amyloid infiltration replacing normal 
tissue to some extent. Otherwise nothing 
noteworthy was seen. (Figure 4) 

The right kidney weighed 200 gm. and 
the left 225 gm. The capsules stripped 
easily and revealed smooth, pale, mottled f 
surfaces of both kidneys. On cut section 
pale mottled areas were seen scattered 
throughout, predominating in the corte.x. 
Although the- texture was not typically that 



Fig. J. .Microscopic section of pneumosilicosis witli fibrosis. 


extensive deptiait of silica and very marked 
fibrutic ciianges. There was no evidence of 
inifction, tuberculous or otherwise. Figure 
.» sh()w.s clearly the niicro.sCopic appearance 
of a typical area of pulmonary tissue. 

I’l’.c tu-nrt weighed J'X) .gm. There was 
wry p.is4!)ly a slight hypertrophy of the 
left ventricle. Sligiit coron.iry sclero-is was 
present and a tew patches ui sclerosis at 
she o! tin; aorl.i and near llie aortic 

I-, ti of the mitr.tl valve. 

'i l.c r/f.-cij v.eiglicd 2:0 gm. It h.nl ,i 
crsvf'h. P.igfUlv v.rinhied capsule. On cut 
:j t: v.js fum .ii.d presented .i l.irda- 
scs !, u:\vue ii'.tcrpreltd .i* l.cu'g due to 
,<1 intiltcati'.ii. i*e'.',e'‘l gr-sdy witit 



of amyloid infiltration, staining with iodine 
showed this to be present al)undantly. The 
kidneys showed no evidence of infection of 
the parenchynia or of the pelves. Micro- 
scopic sectioiKs showed amyloid infiltration 
ot the glomenili with little or no amyloid 
in the tubular portion f figure 5), and none 
in the interstitial ti.ssiie. 

I’he other organs were essentially ncg.i- 
tivc. Ihe /itvr weiglicd 2250 gm. and was 
grus^ly normal. On cut section it showcil u 
iiKKleratc amount of cloudy swelling. Tiiecc 
w.is fa> fvidcsice of ciirouic p;t%sivc cuiigC’* 
t!u». 1 he 'liill-l'ladiler wa> (juitc flistcnded 

v.itf'. bile; but *)!i careful dissection no ob- 
‘trnctuiu v..i-s found. 


the a was fijUiid 

-0.7 and /jr./c u-.icUinei 


to be nornuii. I b- 
sliowed no ['-jth''- 
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logical lesions. The mesenteric glands were 
normal in size and did not contain any 
silica deposit or amyloid. The abdominal 
glands were normal, except a few Avhich 
were rather soft and dark. Microscopic ex- 
amination of these glands was negative. The 
panereas weighed 100 gm. and was normal 
grossly and on cut section. The adrenals 
seemed somewhat larger than normal, es- 
pecially the left one. On cut section the 
proportion of cortex to medulla was normal 
and nothing unusual was noted. The 
bladder contained about 250 c.c. of cloudy 
urine. There was some hemorrhagic con- 
gestion of the mucosa. The prostate was of 
normal size. The bones of the thorax and 
spine were inspected and no evidence of 
injury was seen. 

As before mentioned, all organs were 
tested for amyloid, and none was found ex- 
cept in the kidneys and spleen. 

The complete anatomical diagnosis was: 

(1) Pneumoconiosis (silicosis), 

(2) Amyloid kidney, 

(5) .Amyloid spleen, 

(4) Hydrothorax, 

(5) Pleural adhesions (right), 

(0) Diaphragmatic adhesions (left), 

(7) Cloudy swelling of liver, 

(8) Dilated gall-bladder, 

CD Multiple puncture wounds, 
nO) Slight cystitis, 

C0MMF,KT.S 

'riic most .striking points in the case 
are : 

1 . Tile association of silicosis of 
the lung with amyloidosis of the kid- 
ncy.s and the spleen. 

2. The absence of any chronic in- 
fection of pulmonary structures ac- 
CMinjianying the silicosis; and the 
absence of any other focus of chronic 
suppuratifin or of infection to explain 
the amyloidosis. 'I'hc pyelitis clinically 
w.-i-, of a tr.-inDent character and no 
evidcsice of its preseticc was found 

[T'.oftttn. 

d. Tin- uri'inic fle;ith \v:\s dun apprir- 
» ;Uiy to arnyloifloM'', In this connection 
it v.a- t!M'.5;;ht cbnscally that the pve- 


litis might account for the kidney 
insufficiency (nephritis), but since the 
pyelitis cleared up and no evidence of 
it was found post mortem, it is prob- 
able that the renal insufficiency was on 
an amyloid basis originall}'' and that 
the pyelitis was a secondary and tran- 
sient factor only. Nephritis with 
renal insufficiency of glomerular type 
resulting from a pyelitis is in itself a 
rarit}’' and is only occasionally found 
in a few cases of very persistent low 
grade chronic pyelitis. 

The question which naturally arises 
is whether the silicosis (pulmonary) 
was responsible for the amyloid change 
in the kidne3’'s and spleen. No I'ecord 
of such an association could be found 
in the literature. Amyloidosis has 
been produced experimentally in mice 
and rabbits by injection of sodium 
silicate solutions, but inasmuch as 
amyloidosis can be produced in these 
animals by almost any chemical or 
infectiouj? material such results can- 
not well be applied to man.^’-’“ 

The possibility that the amyloid 
change was initiated by trauma must 
be considered. 'J'hcre is little evidence 
to be derived from the literature on 
this matter. Some German rcj^rts 
indicate that an attempt has been made 
in that country to connect nephritis 
with trauma, but since German coni- 
pcjjsatinn medicine is so highly or- 
ganized such an oi)inion is hard to 
evaluate. No reports of any such 
connection are found in the American, 
bmglish or I'rench literature, 
jKirtinent to our case is the re[>ort of 
Von vSehnizer.* hut such evidence !>•' 
pre.sents .seems quite in.snfncicnt to 
prove rt relationship between traitma 
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and the production of amyloid. Per- 
haps more cases presenting the asso- 
ciation of silicosis and amyloidosis or 
trauma and kidney lesions may be 
reported in the future, therewith 


bringing enlightenment ; but until more 
such data is collected it seems best to 
report simply an association or coinci- 
dence rather than a probably explicable 
relationship. 
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At a meeting of the Board of Regents of the American 
College of Physicians at San Francisco, California, April 8, 1932, 
the following appreciation was ordered spread upon the Minutes: 


An Afpreciation 

DR. CARL VERNON WELLER 

ANN ARBOR, MICHIGAN 

BY THE 

Board of Regents 

OF THE 

AMERICAN COLLEGE OF PHYSICIANS 

“The Board of Regents of the American College of Physicians 
desires at this time to record its highest appreciation of the val- 
uable services of Dr. Carl Vernon Weller, as Editor of the 
ANNALS OF INTERNAL MEDICINE during the years 1931 
and 1932. 

“Accepting the mantle of his great chief, Dr. Aldred Scott 
\\’arthin, he carried on in the same spirit of enthusiasm and 
devotion to scientific ideals that had brought the Annals to its 
high place in the field of medical journalism. 

“It is a further privilege to accord to Dr. Weller the fullest 
recognitirin for giving so freely of his scholarly talents. By his 
constant endeavor to maintain the high standards of the Annals, 
he has extended the influence of the College and has contrib- 
uted in no small measure to the advancement of Internal IMcdicine 
in America,” 

Wai.tf.r L. Bikkrinc 
John H, Mu.sser 
David Preswick Bark 

Comnntlcc 



Editorial 


The Editorship of the Annals of 
Internal Medicine is accepted as 
a trust from the College and from 
the former Editors. Into the build- 
ing of this journal have gone the 
thought, the faithful work, something 
of the. ideals, and indeed a part of the 
lives of those who have previously held 
this position. The service which the 
Annals now renders the College and 
the medical profession and its stand- 
ing among medical publications are the 
results of their labors. Tribute is due 
especially to Aldred Scott Warthin, 
who took over the task at a stage when 
to obtain contributors to ensure a 
inonthfy appearance was still a strug- 
gle, and who for seven years, by per- 
sonal effort, by stimulating contrib- 
utors and often assisting them, by 
judgment in selection, by endless pa- 
tient care with the copy and the proof, 
brought the ’Annals through the diffi- 
culties of this formative period to the 
established position it now holds. 
When death suddenly cut short his 
achievements in this and many other 
fields, his colleague and successor in 
the Chair of Pathology at the Univer- 
sity of IMichigan, Dr. Carl Vernon 
Weller, in answer to the appeal of the 
College, became also his successor in 
the Editorship of this journal. It has 
grown stronger in his capable hands. 

he group of contributors has become 
constantly larger and the quality of the 
papers selected for publication has 
steadily risen. The increasing circula- 


hoii of the Annals at home and abroad 
is the best evidence of the importance 
of Its contents. In appearance and in 
uniformity of typographical style, 
great gains have been made through 
Dr. Weller’s conscientious and time- 
consuming labors in the technical as- 
pects of the editor’s task. The results 
of all these accomplishments are now 
placed in the hands of the new Editor. 
It is for him to attempt to guide this 
publication so that it may show still 
further progress along the path first 
broken and then marked out by his 
predecessors. What success his untried 
capacities may enable him to achieve 
he feels will be due largely to the ex- 
ample that has been set him of devo- 
tion to the task. 

Among the functions of the Annals 
is that of publishing the most note- 
worthy of the addresses and of the 
clinics delivered at the annual meeting 
of the College. In this respect it takes 
the place held by the "transactions” 
of other societies. These articles in 
the Annals will serve more and more 
as a )^early summarj^of the important 
advances in the field of internal med- 
icine and its allied sciences. To the 
Fellow who has been unable to attend 
the meeting, the Annals brings some 
compensation in the form of the pub- 
lished articles; to him who has been 
aroused and stimulated by the speak- 
ers at the Sessions, there is even great- 
er value in having the addresses in per- 
manent form. 


Ills 
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In addition to the material derived 
from the annual meeting, the Annals 
contains each month a number of ar- 
ticles ■st'hich have been submitted di- 
rectly to the Editor- There are at 
present several times as many manu- 
scripts submitted as can be printed in 
a journal of the Annals’ size. The 
Editor is therefore forced to adopt 
certain principles of selection, .Natur- 
ally the first selection will be based on 
quality. The completeness of data, the 
reliability of methods, the considera- 
tion given to the work of others, the 
proof offered in support of assertions 
should all be weighed before a manu- 
script is accepted. Papers may be free 
from defects of quality, however, and 
yet fail in competition with others 
when judged as to relative importance. 
The Editor realizes his inability to pre- 
dict the possible future importance of 
all facts: his standard will have to be 
the present interest and significance of 
the data offered. The formal and 
elaborately documented study of minor 
or trivial phenomena should find no 
place in the page.s of the .-X.v.vals of 
Intkr.vai, Mi:mciNK. 

The results of thorou.gh invc.stig.a- 
tions of real significance may some- 
times have to be rejected by the Editor 
in favor of a paper of ccpial merit but 
Oil a subject more directly within the 
scope of internal medicine. This field 
certainly should not be defined too nar- 


rowly: it blends indeed without sharp 
boundary into all the medical sciences 
and all the clinical specialties. Nothing 
in science or practice is truly foreign 
to its interests. The Editor, however, 
is of those who believe that the essence 
of internal medicine consists of careful 
clinical observation of disease and its 
response to treatment. 

It is hoped that many of the articles 
eventually selected will have been writ- 
ten by members of the College, so that 
the Annals may serve the members of 
the College both in bringing advances 
in medicine to their notice and by facil- 
itating the publication of their own 
work. 

The editorial sheet of the journal 
offers to the reader brief analyses of 
interesting topics in the field of med- 
ical science or practice. The Editor 
will frequently solicit editorials from 
authorities in special fields. It is a 
further function of the editorial sheet 
to serve as a voice for the College. 
It will be open to receive such state- 
ments as from time to time our Offi- 
cers, Boards of Regents and Gover- 
nors, or the Committee on. Public Re- 
lations may wish to make. Such com- 
ment as the Editor may utter upon 
educational, economic, or ethical prob- 
lems of internal medicine will have no 
official character and for such views he 
in advance accepts personal responsi- 
bility. 



Reviews 


Hypiiofism—Suggcslion and Paitli-Hcaling. 
By Alexander Cannon, AI.D. William 
Heinemann Ltd., London, 1932. 43 pages. 
Price, 2s 6d net. 

It is difficult to believe that this book is 
addressed to physicians, because lay people 
with a reasonable degree of critical judg- 
ment. would refute the over-simplification and 
extravagant claims made by the autlior. 
Hypnotism, to the author, is a cure-all for 
many disorders and his faith in it is un- 
bounding. The only value to the book is 
the brief presentation of others’ methods of 
In-pnotic technic. The discussion of sug- 
gestion is limited and highly colored by 
the author’s dubious notions, and there is 
nothing informative about faith-healing. 
None of the dangers of hypnotism are men- 
tioned and there are many. In the historj' 
of iledicine the story of the use of hypno- 
tism and suggestion has been colored with 
an atmosphere of charlatanism. It is espe- 
cially unfortunate, under these circumstances, 
that in this book a more critical attitude 
should not have been maintained. Alost psy- 
chotlierapists would probably admit that hj'p- 
nosis is a helpful adjunct in their work but 
that its use is limited to certain well selected 
material and for special purposes. Actually, 
it is difficult to see a reason for the publi- 
cation of this particular book. 

R. P. T. 

The Child and the Tnbcrculosis Problem. 
By J. Arthur !Myers, Ph.D., ^I.D., 
F.A.C.P., witli an introduction by Wil- 
liam P. Shepard, ^I.D., F.A.P.H.A. 
xvi -f- 230 pages, with 21 illustrations. 
Charles C. Thomas, Springfield, Illinois. 
1932. Price, $3.00. 

With his experience as head of the Lyman- 
hurst School for Tuberculous Children, the 
author has been exceptionally able to pro- 
duce a book that general practitioners, pedi- 
atricians, school physicians, health officers, 
public health nurses, social workers, school 


administrators, and e.xccutives of local 
tuberculosis associations, especiall.v, should 
find of value. This monograph contains a 
clear and concise discussion of diagnostic 
measures, particularly those most valuable 
in diagnosing tuberculosis in children, viz., 
tuberculin skin tests and roentgen e.xam- 
ination. In it also are the newer ideas con- 
cerning the etiology, pathogenesis, and 
diagnosis of the disease. The chapters on 
the finding of tuberculous children and the 
disposal of cases examined for the disease 
are well treated and should be studied by 
those interested in childhood tuberculosis. 
One of the most worthwhile parts of the 
book is that dealing with concrete sugges- 
tions for organizing a plan of work for the 
prevention of tuberculosis in the future. 
Emphasis is placed on the control of the 
disease among domestic animals and the 
contributions of veterinarians commended. 
.Attention is called to the need of control- 
ling tuberculosis among members of fam- 
ilies and of outlining a method for the re- 
duction in its occurrence among nurses. 
Each chapter is followed by a helpful sum- 
mary; at the end of the book there is a 
bibliography of well chosen and recently 
published material. 

A. H. F. 

Diagnosis and Trcahncnt of Diseases of the 
Thyroid Gland. By GeorcE CrilE and 
Associates, SOS pages with 164 illustra- 
tions. W. B. Saunders Company, Phila- 
delphia, 1932. Price, $6.50 net. 

This book cannot fail to be of great in- 
terest to all those concerned rvith the clin- 
ical aspects of the goiter problem. It 
presents very clearly ' the experience and 
point of view of one of the largest and mo.'t 
successful thyroid clinics. .-V large part of 
the btx)k is devoted to chapters on special 
topics such as those on tlie cardiac symp- 
toms. the ocular changes, the cuiaiKsius man- 
ifestations, the iaryngc-al di.sturbnnccs, the 
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nitcrations in carbohydrate metabolism, the 
relationship to joint lesions and to infec- 
tions, and the association with syphilis and 
tuberculosis. These topical discussions are 
of great interest to the internist. Preoper- 
ative and postoperative management are 
well presented and there is an interesting 
account of postoperative complications. 

Tiic chapters on more general subjects, 
such as those on diagnosis of hyperthyroid- 
ism and on hypothyroidism, are clearly writ- 
ten but rather elementary in character and 
often omit mention of interesting work in 
other clinics. The surgical chapters are of 
interest even to the medical man. The bold 
treatment of postoperative lung complica- 
tions by tracheotomy and suction is thought- 
provoking. A more detailed anal.vsis of the 
results obtained would be helpful. 

This book is by no means a complete 
consideration of goiter, but it is a verj' 
readable account of present day practical 
aspects of the goiter problem. 

M. C. P. 


7 he Dijjcrcnlial Diagnosis of Endocrine 
Disorders. By Ar,i..\x Winteu Rowk. 
220 jtages. The Williams & Wilkins Com- 
jiany, Baltimore, 19.32. Price $4.00. 

'1 he author of the book is the President 
of the .Association for the Study of Internal 
Secretions, and Director of Research, Evans 
Memorial, Ma'jsachusclts Memorial Ilospi- 
taK, in Boston. The prominence of the 
V. riter give.s th.e contents of the book an 
authoritative stamp. 

The material presented is based upon an 
'•I.'.h'r.Uc study of over 5000 cases during 
t:‘.(- past twenty ye.'ir.s. The author believes 
th.it a diagnosis .should E; based upf>n a 
tlre.r'emrl! routijic study supplemented at 
time • by fnrllirr special c.'caminatifiii'.. am! 
th.e re.itpr »Yi!! get the itunress!.-!!! that the 
“ru-iterial rrprr-ent; tin: arrurat' . sincere, 
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r of .0 Large grout) "i ingbly 
Mugiiias!- ft plmyti 
.rt.'ir.ce of ditVeri-utiatiug Iw- 
. '•Juc'. au.d ‘its:*,!- 





The contents are divided into three sec- 
tions : SEctiox I, Clinical Considerations ; 
Section II, Laboratory ■ Measurements ; 
Section III, Special Examinations. They 
are based entirely on the work of the one 
clinic, the rarer endocrinopathies are not 
considered, and reference to animal exper- 
imentation is purposely omitted. In the be- 
ginning the cases are divided into five 
groups: pituitar}’-, thyroid, gonad, adrenal; 
and pancreas, without reference to phases 
of over- or underactivity, and analyzed ac- 
cording to symptoms, physical signs, and 
laboratory tests. The last two groups (ad- 
renal and pancreas) contain only fifteen 
cases each and many of the data connected 
with them were considered not significant. 
They were nevertheless included in the 
tables. 

The title of the book is somewhat mis- 
leading. The cases have already been diag- 
nosed and pigeonholed in the different 
groups which are now subjected to minute 
analysis. The author mentions the neces- 
sity of the proper integration of a diagnos- 
tic study but of this important factor in 
diagnosis the monograph contains hardly a 
trace. Chapter XIV on “Differential Diag- 
nostic Illustrations”, consisting of less than 
four pages, might well have been consider- 
ably amplified. 

The work should be welcomed by those 
especially interested in this field by reason 
of the valuable data it contains, but the busy 
physician may be disappointed if he expects 
a clear and concise aid in the differential 
diagnosi.s of endocrine disordcr.s. The mate- 
rial is there but he must dig it out for him- 
sc\x. 'J’lic inde.x will be of some aid in the 
task. 


Statistics, like those in Section I espe- 
cially, do not constitute a pleasant diet for 
the practitioner and an unusual diction, coni- 
bined with a somewhat involved style, will 
not whet his apjietite. The contents of $tv- 
iton n flow more freely and more .'Uccew.- 
fully iiolfj fbtr re.-tderV itUcrcst. 


T. I’. S. 
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College News Notes 


County ^[cdical Society at Seattle, Wash., 
on October 24. 


Dr. Albert S. Hyman (Fellow), New 
York Cit}-, Director of the Witkin Founda- 
tion for the Study and Prevention of Heart 
Disease, addressed the Y'orkville Medical 
Society November 21, 1932, upon “Recent 
-Advances in the Study and Treatment of 
Angina Pectoris.” 

On November 16, 1932, Dr. Hyman ad- 
dressed the New A’ork Physicians Associ- 
ation on “Heart Pain.” 


Dr. Howard T. Phillips (Fellow), Wheel- 
ing, W. Va., read a paper before the Raleigh 
County (\\’est Virginia) Medical Societj' 
December 1, 1932, on “Diagnosis and Treat- 
ment of Some Common Skin Diseases.” 


.At the November 21, 1932, Meeting of 
The Medical -Association of the Greater 
City of New A'ork, the following Fellows 
participated as indicated; 

Dr. Edward E. Cornwall, “The Treat- 
ment of Pneumonia by Physiological Sup- 
port." 

Dr. I.cGrand Kerr, “Pneumonia in Chil- 
dren," 

Dr. Henry M. Moses, discussion of the 
above papers. 


Dr. Samuel .A, Brown (Fellow) is now 
Dean Emeritus of New York University 
Medical College. Dr. Warren Coleman 
(bellow) has been appointed Professor of 
Ciirncnl Medicine at this institution. 


Dr. Howard T. Karsner (I’cllow), Pro- 
fessor of Pathology at Western ivcscrvc 
E niver^ity School of Medicine, Cleveland, 
U; n ( ha-ttd the ntcrnbcr ffir the United 
St.'itc «■! the. Cornitc Directeur of tiie In- 

tcrtciti-jnrd S'-ciet}- for (»eogr;){ihic Path* 
♦ 

•(J.t 

Dr. S", atib*. ! g ( fA'llir.'. Dinucy. 

i'd , 'hr Ja-D-e; I'rrt-'.'.y Mrdir;d 

S ^ 'i rt'.ri , ir.b''r 6 , rti 


on the Costs of Aledical Care during its 
fivc- 3 'ear studj'. Dr. [Morgan has recently 
given talks on “Public Health Conscious- 
ness” in Philipsburg, Erie, Clearfield, St. 
[Mary’s and Conshohocken, Pa. 


Dr. Henrj' O. Colomb (Associate) has 
recently assumed the position of Clinical 
Director of the Springfield State Hospital, 
Sykcsvillc, Md. 


Dr. Louis Faugcrcs Bishop, Jr. (Fellow), 
New Y'^ork Citj', was elected to Fellowship 
in the New Y'ork Academy of Alcdicinc at 
a stated meeting, November 3, 1932. 


Dr. Hyman I. Goldstein (Associate), 
Camden, N. J., recently addressed the Mon- 
mouth County (New Jersey) ^fcdical So- 
ciety at the [Monmouth Memorial Hospital, 
Long Branch, on “Recent Advances in the 
Treatment of Anemias” and discussed “A 
New Antispasmodic Remedy — ‘Perparin’.” 


The following arc recent additions to the 
valued list of advertisers in the AN'Ki\J*s oi- 
Internai, Medicixf. : 

Burrough Brothers ^^anufactlIring Com- 
pany, Baltimore; 

S. M. A. Corporation, Cleveland: 
Sciiering Corporation, New Y'ork City; 
Cnrdolac Food Company, Waukesha, Wis. 


.Acknowledgment i.s made of tlie following 
gifts to the College Library of piihlicatiou.s 
by mcmhcr.s : 

Dr. Bernard L. Wyatt (Fellow), Tucson. 
-Arizona — 1 hook, “Chronic. .Artlirilis aiitl 
I'ibrositis" ; 

Dr. J. G. .Arclwr (Fellow), {Irceuviile, 
Miss. — 1 reprint ; 


Dr. II. L. Arnold (Fellow), Hoiiolulu, 
Hawaii — 1 rejjrint ; 


]4r. 

Roy W. Benton ( b 

x'llow), 

Milwaukee, 

W 

‘is. — 1 reprint ; 


■liver, Colo. 

Dr. 

I. D. flronfin (lA l! 

ow), Df 

— 

I rr(>rint ; 



Dr. 

Wtlliatn R. 

<U<:r, Jr. 

. ( b'elio','' ^ , 

FA, 

rt Smi:h, .Ark.— 2 

repriiits 


Dr. 

'Fv'rr 

Brou.o 

(F-vnuv. j, 

V. 

‘.'■'-•hiiuri',’!. ! >. t’.— 

-1 rrpri 

tu : 

!>r. 

H-vro'i! 

flA: 

lUv. •>. At- 

i ) \ 

:i’i. Ci'y, 

Tf 'jirhi?'. 
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Dr. Hyman I. Goldstein (Associate), 
Camden, N. J. — 2 reprints ; 

Alajor C. C. Hillman (Fellow), Manila, 
P. I. — 1 reprint; 

Dr. John F. Kenney (Associate), Paw- 
tucket, R. I. — 1 reprint; 

Dr. Allen K. Krause (Fellow), Tucson, 
Arizona — 2 reprints; 

Dr. W. Paul Holbrook (Fellow), Tucson, 
Arizona — 2 reprints; 

Dr. Max Pinner (Fellow), Tucson, Ari- 
zona — 4 reprints; 

Dr. Roy D. Metz (Associate), Detroit, 
Mich. — 1 reprint ; 

Dr. B. S. Poliak (Fellow), Secaucus, N. 
J.' — 1 reprint; 

Dr. Wm. C. Pollock (Fellow), Denver, 
Colo. — 1 reprint; 

Dr. Willard H. Squires (Associate), New 
York Citj', N. Y. — 1 reprint; 

Dr. M. J. Synnott (Fellow), Montclair, 
N. J. — 1 reprint. 


The Southern California Members of the 
American College of Physicians gave a din- 
ner in honor of Dr. F. M. Pottenger, then 
President of the College, at the California 
Club, Los Angeles, January 12. Dr. David 
P. Barr (Regent), Professor of Medicine 
at Washington University, St. Louis, the 
guest speaker, delivered the address of the 
evening. 

Dr. James S. McLester (Fellow) and Dr. 
Charles M. Nice (Fellow) were recently 
elected Physicians-in-chief to Section A and 
Section B of the Medical Staff of the Hill- 
man Hospital, Birmingham, Alabama. At 
the same time, they were appointed Chair- 
man and Secretary, respectively, of the Ad- 
visory Board of the Hospital. 

Dr. George R. Minot (Fellow), and Dr. 
Chester S. Keefer (Fellow), both of Boston, 
Mass., addressed the Boston Orthopedic 
Club at their sj-niposium on arthritis. 

Dr. Minot in November addressed the 
Toronto Academy of Medicine on the Treat- 
ment of Anemia. He was also one of the 
speakers at the celebration held at the Har- 
vard Medical School December 20, 1932 to 
commemorate the ISOth anniversary of the 
founding of the “Professorship of the Theorj 
and Practice of Physic” at Harvard. 


Dr. Albert F. R. Andresen (Fellow), 
Brooklyn, New York, addressed a meeting 
of the Atlantic County Medical Society, At- 
lantic City, N. J., November 18, 1932, on 
“Gastrointestinal Manifestations of Food 
Allergj'”. He lectured again on the same 
subject at one of a series of Friday After- 
noon Practical Lectures, at the Jersey City 
Medical Center on January 13, 1933. 

On January 6, Dr. Andresen gave a lec- 
ture on “The Diagnosis and Treatment of 
Biliary Tract Diseases” before the Cortland 
County Medical Society, Cortland, N. Y., 
one of a series of postgraduate lectures to 
county medical societies fostered by the 
Medical Society of the State of New York. 


Dr. Afax Einhorn (Fellow), New York 
City, N. Y., addressed a clinical conference 
of the Madison Park Hospital, Brooklyn, 
New York, January 13 on “Indications for 
Operations in Gall-Bladder Diseases”, which 
was discussed by Dr. Albert F. R. Andre- 
sen (Fellow), of Brooklyn. 


At the recent meeting of the American 
Association for the Advancement of Science 
at Atlantic City, N. J., Dr. Walter M. 
Simpson (Fellow), Dayton, Ohio, was elect- 
ed Secretary of Section N (Medical Sci- 
ences) for a period of three years. 


Dr. Edward J. Engberg (Fellow), St. 
Paul, Minn., was the guest speaker at a 
joint meeting of the Eastern Montana Aled- 
ical Society and the Southwestern District 
Medical Society of North Dakota at Dick- 
inson during the past autumn. His subject 
was “Treatment of Psychiatric Patients in 
Private Practice”. 


Dr. W. H. Kraeiner (Fellow), Wilming- 
ton, Delaware, delivered an address on “A 
Discussion on the Clinical Application of 
Lead Therapy as a Research Feature of 
the Tumor Clinic” before the Post Graduate 
Clinic at the Lankenau Hospital, Philadel- 
phia. 


Major Edgar Erskine Hume (Fellow), 
formerly attached to the .-Vdjutant Gcnera!‘s 
Office, Boston. Mass., was transferred to 
Washington, D. C, at the end of September, 
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1932, when he became Librarian of the Army 
?\Icdical Library. 

Major C. C, Hillman (Fellow), since 
November, has been on duty at the Stern- 
herp General Hospital, Manila, P. 1. 


Dr. P. P. McCain (Fellow), Sanatorium, 
N. C., recently read a paper on “Childhood 
Tuberculosis” before the Seaboard Medical 
Association at Rock>' Mount, N. C. He also 
delivered a public address on the subject 
“Prevention of Tuberculosis” with the child 
as the important point of contact. 

Dr. McCain addressed the State Radio- 
logical Society at Asheville recently on the 
subject of “Radiograms in the Diagnosis of 
Childliood Tuberculosis”, and he has been 
selected as the guest speaker at the meeting 
of the South Carolina Medical Association 
at Greenville. 


A testimonial dinner was recently tendered 
Dr. J. P. Munroc (Fellow), Charlotte, N. 
C., at the Charlotte Country Club. Ad- 
dresses in appreciation of Dr. Munroe’s 
work both within and without the State, 
but particularly in Charlotte, were made by 
several members of the local County Jtfedical 
Society. Addresses were also delivered by 
Dr. J. T. Burrus, President of the State 
Bo.ard of Health and by Dr. L. B. McBrayer 
fb'ellow), Secretary -Treasurer of the Med- 
ical Society of the State of North Carolina. 


Dr. \V. B. Kinlaw (Fellow), Rocky 
Motiiit, N. C.. was elected Secretary of the 
.Seaboard ifedical .-\ssociation at its recent 

nt'-rfiiig. 


On January 1, Dr. Henry S. Houghton 
f rVliow), formerly Dean of the University 
•'f Ir.v.a College of Metlicine, assumed his 
■Ush' '. as Ass(.riatc Dean of the Division of 
Bh.lny-r.'ii! Sciefict's, Univerjity of Chic.ago, 
a*, ihrectc.r of tb.e Ur.iversity Clinics. 
Dr. s'Tvcfl as De.an of the liar- 

'.v.'f’l yf^shral ot f.lvu'.-, Cxvited at 

ir. m I'd! E(^ 1017, atv! .-Veting 
i -f ;ir"l Dir!-.-!,:; i.f IVi-ih-g UR‘..r: 
' C-'C-gr LMo V.b-re- 


upon he became Dean of the University of 
lotva College of Medicine. 


Dr. Peter T. Bohan (Fellow), Kansas 
CiW, Mo., was recently elected President of 
the Kansas City Southwest Clinical Society. 

Dr. Benjamin W. Black (Fellow), Oak- 
land, California, and Dr. Joseph C. Doane 
(Fellow), Philadelphia, are members of the 
Council on Community Relations and Ad- 
ministrative Practice recently appointed by 
the American Hospital Association to make 
an immediate study of the recommendations 
of the Committee on the Costs of Medical 
Care. 


Dr. Augustus W. Crane (Fellow), Kala- 
mazoo, Mich., was elected President of the 
Michigan Association of Radiologists rc- 
centlj" organized. 


Dr. C. Brewster Brainard (Fellow), Hart- 
ford, Conn., was recently elected President 
of the Hartford Medical Society. Dr, Rob- 
ert S. Starr (Associate), was elected Vice- 
President. 


Dr. Charles W. Burr (Fellow), Phila- 
delphia, Pa., recently presented 19,000 books 
to the University of Pennsylvania Library. 
In 1928 Dr. Burr presented this library with 
a valuable collection of autographs and has 
on previous occasions donated about 700 
other volumes. 


Dr. Francis IT. Smith (Fellow), .Abing- 
don, Va., was recently elected one of the 
Vice-Presidents of the Medical Society of 
Virginia. 


Dr. J. Gurney Taylor (I'cllow), Milw.nu- 
kce, Wis., is President of the Wisconsir 
.'\nti-'rubcrculosis Association. 


Dr. Willi.nm S. Middleton (Fellow), Afad- 
iM-.n. Wis,, was elected Vicc-I'rcsidr.it f>- 
tli'- Ce-ntr.-il .SfHriety !nr Clinical Kesrarcb 
.nj its recent anntwl tnecfing in Chicago. Ik. 
V. illi.-uu H. Bunn (I'cllow), Youngstown, 
Dbi'v, w.T; rf'lrcted Irrasiircr, 
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Dr. Wii,liam Engei^bach died 
November 22, in St. Jolm’s Hospital, 
Springfield, Illinois, of heart disease 
after an illness of three months- As a 
Fellow of the College since January 
14, 1920, he always took an active in- 
terest in its affairs. 

Dr. Engelbach was bom in Arenz- 
ville, Illinois, in 1877. He obtained 
the degrees of Bachelor and Master 
of Science from Illinois College in 
1899. Northwestern University Medical 
School awarded him the degree of 
Doctor of Medicine in 1902, following 
which he spent several years in post- 
graduate stud}* in Berlin, Paris, and 
Vienna. Returning to the United 
States he decided to affiliate with the 
St. Louis University School of Medi- 
cine where he served as an Instructor 
in Medicine from 1909-1911, and Pro- 
fessor of Medicine from 1911-1924. 

His Hospital connections were as 
A'aried as his interests in Internal Med- 
icine. He served as Chief of Staff of 
St. John’s Hospital (St. Louis) from 
1909-1924, and was a member of the 
Staffs of the City Hospital, Missouri 
Baptist Sanitorium, Maternity Hospi- 
tal, and New Jewish Hospital for 
many years. During the AA^ar, service 
to his country was rendered as Chief 
Physician of Examining Board No. 1 
in St. Louis. 

Dr. Engelbach's interest was always 
with organized medicine in its broad- 
est sense. His executive ability was an 
outstanding quality and his services 
were ever in demand when matters 
concerning the general profession were 
discussed. He was cliaracterized by 
an untiring energy in the affairs of 
medicine. This was ewdenced as a 


member of the local and state medical 
societies in Missouri and as President 
of the St- Louis Medical Society in 
1918. After removing to New York 
in 1931, where he opened an office at 
897 Park Avenue for the practice of 
Internal Medicine, he became a mem- 
ber of the New York State Medical 
Association. He was a Fellow of the 
American Medical Association and a 
member and ex-President (1922- 
1923) of the Association for the study 
of Internal Secretions. 

As a clinician in the truest sense of 
the word he contributed greatly to 
medical literature by his many writ- 
ings. He was the author of numer- 
ous articles published in various 
medical journals and was a contribu- 
tor to Tice’s Practice of Medicine. 
AAffiile his interest lay in all fields re- 
lated to Internal Medicine perhaps 
his greatest interest was in the dis- 
orders of the ductless glands. Bring- 
ing to the subject a broad general 
knowledge of medicine, the keeness 
of observation of the seasoned clin- 
ician, the breadth of view that is not 
restricted by prejudice and preconcep- 
tion, he was able to clarify the subject 
and reduce chaos to something simu- 
lating order. His clinical observations 
served as a basis for classification of 
the various phases of a most difficult 
subject. He was unquestionably one 
of the foremost clinical investigators 
in the field and time alone will deter- 
mine the ultimate value of his contri- 
butions. 

To achieve what was considered the 
most important work of his life, the 
summation and publication of his 
k-nowlcdge obtained from years of oh- 
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serration of the endocrine dyscrasias, 
he retired from active practice in 1929 
and devoted nearly two years to the 
preparation of a three volume series 
entitled “Endocrine Medicine.'’ The 
resumption of his practice in 1931 in 
Xew ''I'ork was curtailed by his final 
illness. 

Medicine has lost in the demise of 
Dr. Engelhach one of its most stal- 
v/art sons. Eager, enthusiastic, earn- 
est, kindly and considerate, a scholar, 
scientist, teacher and gentleman, he 


gave to the practice of medicine his 
entire personality, his interests, and 
an untiring devotion and sympathy. 
He received from his practice a know- 
ledge of work well done, of effort 
rewarded by the appreciation on the 
part of all patients, students, associ- 
ates and colleagues who were fortun- 
ate enough to come under his influence. 

(Furnished by Alphonse 
McMahon, M.D., F.A.C.P., 

St, Louis, Mo.) 
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The Senile Patient^ 

By Lewellys F. Barker, M.D.. F.A.C.P.. Baltimore. yiaryJand 


S OME of you may be •wondering 
ho'w anyone connected with the 
Johns Hopkins Hospital dare say 
anything in public about the later life 
of man in Anew of the commotion 
aroused by our great internist, the late 
Dr. Osier, some j-^ears ago through 
bis semi-serious, semi- jocular remarks 
upon the ages of forty and sixty ; but 
the chairman of our Program Com- 
mittee, Dr. George W. Crile. whose 
word is law, has assigned to me as a 
topic “The Senile Patient”, and I 
must take the risk! 

Physiological and Pathological 
Senility 

With your permission, I shall inter- 
pret the term “senile patient” as mean- 
ing simply “a patient adA^anced in 
years”, avoiding by this definition any 
necessary connotation of preternatural 
mental or physical infirmitj" due direct- 
ly to old age. For there is, j'ou Avill 
grant, an old age that is. relatively 
speaking, “jiliysiological” as Avell as 
a “pathological” old age. 

Though a unicellular organism may 
live on indefinite!}', every multicellular 

* Address to the Interstate Postgraduate 
Assembly, Indianapolis, Ind., Oct. 25, 19o-. 


organism grows old and ultimately 
dies. Though its constituent cells may, 
in cultures in vitro, seem to be poten- 
tially immortal, the aggregate of cells 
of a metazoan animal is definitely 
mortal. Old age and death are the 
price paid for the differentiation and 
specialization of function, characteris- 
tic of organisms made up of many 
cells and tissues that are reciprocally 
interdependent. 

Though there are great differences 
in the length of life of the individual 
members of the human species, and 
though the average duration of human 
life has been steadily increasing for 
centuries and more rapidly during re- 
cent years (from thirty-five in 1880 to 
fifty-five in 1920), it is the expectation 
of life of children at birth and of 
people in the earlier decades of life 
that has been most markedly in- 
creased ; the gain in the expectation of 
life of persons fifty years old has been 
only 1.35 in eighty years, Avhereas the 
expectation of life for older groups 
has been growing less, owing to the 
prolongation of the lives of weaker 
persons by means of our modern meth- 
ods of curative and preventive medi- 
cine. IMany human beings still reach 
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the age of ninety or one hundred, but 
there is, as yet at least, but little if 
any scientific evidence that the max- 
imal span of human life can be ma- 
terially increased by any measures that 
are likely to be devised for the im- 
provement either of man’s environ- 
ment or his heredity. It may not be 
possible to extend average longevity 
beyond the age of sixty — almost cer- 
tainly not if the euthenic practices of 
the present are not to be supplemented 
by eugenic practices, to which many 
are antipathetic. 

Biostatistical studies have thrown 
much light upon the factors that de- 
termine the span of life for the human 
individual. Though longevity depends 
partly upon inherited constitution, 
{)art!y upon environment, the evidence 
strongly favors the view that, on the 
v.'hole, factors of inheritance are of 
greater importance than environmental 
factor.^:. Many years ago, in one fairly 
large aggregate of persons studied 
(the Hyde family), it was found that 
a group that had both fathers and 
mothers who lived to eighty or more 
years had an average duration of life 
fti 52.7 ycar.s, whereas in the same 
aggregate, another grou[) in which l)oth 
parents died before sixty had an aver- 
age filtration of life of only 32.8 years, 
a tlifferettcc of practically twenty years, 
i'roni this and other evidence available 
the well-known aphorism “1'o live 
long, srlrrt !ong-Hve<l parents” would 
to fv/.r justifie<l! 

In '•pk.ysiolfigical” old age, there is 
a. gradual pro-rr-- of Cfdl atrophy and 
.1 rtdrgivc tis.-rea in tin- inturstitia! 


of single parts of the organism (such 
as the branchial clefts, the placenta, 
and the ovaries) occurring at different 
stages of life. The late Dr. A. S. 
Warthin spoke of this aging of the 
whole organism as “the major involu- 
tion” and of the aging of single parts 
as “minor involutions” ; and he thought 
that involution was as important as 
evolution in the great procession of 
life, minor involutions occurring when 
parts are no longer of use to the or- 
ganism, the major involution taking 
place after the organism as a whole 
has passed through the periods in 
which ordinarily the fundamental bio- 
logical functions have been fulfilled. 
Theoretically, then, senescence is as 
ph 3 'sioIogical as growth; both are in- 
herent in the quality of the germ-plasm 
inherited. With the best germ-plasms 
and favorable environments the dura- 
tion of life of higher organisms is 
rarely greater than five times the num- 
ber of years of development to ma- 
turity and if the latter for man be 
taken to be twenty-one, the maximal 
span of human life cannot much 
exceed one hundred years, though 
through preventive medicine and hy- 
giene we may increase average lon- 
gevity a little more and may swell the 
numbers of human beings that enjoy a 
“physiological” old age. But it is bet- 
ter for the race that human individuals 
live not too long. Thoughtful men 
mu.st agree with Goethe’s .statement. 
"Death is Nature’s device for .sccurin.e 
abundant life”. 

1 in: C'Ausr.s or Dkatii Amo.vo 
Tin: Of.u 

The very old die frf>ni cau'^C'' very 
diitfrerst from tho'^c that arc rehpo::* 
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By virtue of their inborn qualities of 
resistance, their good nutritive and 
reparative powers, the harmonious 
activity of their several organ-sys- 
tems, their habits, and their good 
fortune in the avoidance of lethal 
exogenous influences (traumata; in- 
fections), they have reached advanced 
)’’ears of life, but they ultimately die 
either from the break-down of some 
important organ system or from trau- 
ma or suicide. The recent statistical 
studies of Pearl and Raenkham show 
that’ with advancing adult age there is 
a steady decrease of the percentage of 
total mortality due to diseases of 
organ-systems normally directly ex- 
posed to and in contact with the 
external environment, whereas there is 
an increase of the percentage of total 
mortality due to diseases of organ- 
systems not exposed to direct contact 
with the external environment. 

Nearly half of our old people die 
from diseases of the circulatory sys- 
tem (cardiac failure; arterial disease; 
cerebral hemorrhage) ; about one- 
eighth from diseases of the respiratory 
system (especially lobar and broncho- 
pneumonia) ; about one-eighth from 
cancer; about one-twelfth from renal 
disease; about one-fifteenth from dis- 
eases of the digestive system ; and the 
rest from diseases of other organ sys- 
tems, traumata, or ill-defined diseases 
reported as “deaths from senility”. 
The last mentioned cause of death 
should rarely, if ever, be reported; if 
a definite cause has not been made out, 
it is wiser to report “death from un- 
known cause”. The majority of deaths 
among old people occur during the 
winter months of the year; and more 
die during the latter half of the night 
than during the day and the first half 


of the night. If you have not read the 
excellent paper by Dr. Alfred Wor- 
cester entitled, “The Care of the Dy- 
ing”, let me urge you to do so. 

The Somatic and Psychic Infirm- 
ities OF Later Life 

All normal people desire long life, 
but they usually add the proviso that 
they shall continue to enjoy both bodily 
and mental health. As Talleyrand witti- 
ly said years ago, “Everybody wants to 
live long; but nobody wants to be old.” 
Very few people in early life would 
willingly look forward to a long period 
of senile decrepitude or chronic inva- 
lidism. In his description of the 
Struldbuggs (who lived forever). 
Swift painted their plight as so pitia- 
ble, when they were observed by 
Gulliver at Laputa, that any form of 
death seemed preferable to the con- 
tinuance of such a life. 

The physical infirmities of old age 
have been much studied through the 
centuries ; since the earlier descriptions 
of non-medical writers in the Ninetieth 
Psalm, in Ecclesiastes, and in the lit- 
erature of the Greeks and the Romans, 
medical men at all times have been 
interested in the gradual physical de- 
terioration of the structures and func- 
tions of the human body in those who 
live long. Beginning with failure of 
accommodation in the eyes, change in 
the color and abundance of the hair, 
gradual loss of the teeth, diminution 
of sex potency, and increased fatigua- 
bility, a whole series of other changes 
are prone sooner or later to become 
evident, until, if life continue long 
enough, the fully develojjcd picture of 
senility is presented. The heiglit is 
slightly reduced, a stooping jwsture is 
assumed, the body-weight decreases, 
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the bony prominences become more 
marked, the joints stiff and the mus- 
cles flabby, the skin is wrinkled, and 
shows hyperkeratoses, the arcus senilis 
appears, the breasts and the abdominal 
wall become pendent, the thorax grows 
rigid with shallow respiration and 
tendency to bronchitis, the arteries 
thicken, become tortuous, and some- 
times calcified, varicose veins and 
hemorrhoids are common, digestion is 
slowed with diminution of hydro- 
chloric acid in the gastric secretion 
and tendency to flatulence and consti- 
pation. In men there is difficulty in 
-Starting the flow of urine and of com- 
plete emptying of the bladder owing 
to hypertrophy of the prostate, atony 
of the bladder or both ; the genitalia 
atrophy, the endocrine glands become 
less active (as shown by the lowered 
liasal metabolic rate, the sensitiveness 
to cold, the tendency to hyperglycemia 
and glycosuria, and the changes in 
libido and potentia), and the sensory 
functions, motility, and coordination 
become more or less impaired. 

Of the psychic manifestations of 
later life, some are referable to cogni- 
tive, some to alTectivc-conativc do- 
mains. .Among the earlier symptoms 
are forgetfulness of names, a diminu- 
tinn ^)t the instinctive urges (sex, food, 
s'X’in! life), ar.d lack of receptivity of 
new ideas. InUer on, there may be 
of memory for recent events, 
difnaslties of attcruion, concentration 
and uriet:t:itiiin, jonmolerurc in the 
dre-ti!!'-: .'unl insumre.a at r.ight. If the 
crrrbral art'-rie.. nn.ricrgfi rnarhed 
p-end-’dinlb-ir an.'! other par- 



gard for the welfare of others, stub- 
bornness, tendency to suspicion, fall of 
the ethical level, pathological irritabil- 
ity and emotionalism) may follow. 
Whether outspoken “senile dementia” 
(with confusion, illusions, and delu- 
sions) and “second childhood” are to 
be regarded as merely the expression 
of an intensification and rapid progress 
of physiological involution of the 
cerebral cortex, or are to be kept sep- 
arate from the latter as something 
more specific, are matters still under 
discussion. The relations of senile 
dementia to cerebral atherosclerosis, to 
Alzheimer’s disease, to Piclc’s disease, 
and to other organic and functional 
psychoses of the senium and presenium 
can scarcely be dealt with in a brief 
paper such as this, though there is a 
large and growing bibliography of the 
subject. 


General Comments Upon Diseases 
IN Persons Advanced in Years 


Students of geriatrics or presby- 
atrics (the branch of medicine that 
deals with diseases of the old) have 
distinguished betAveen the maladies 
that are largely restricted to the aged 
and the diseases that occur in both the 
young and the old. 


•Among the former are Paget .s de- 
forming osteitis. .<;cnilc ostco{)Orosi.s 
and malum coxae senile, senile atio- 
rexia, diverticula of the esophagus 
and intestine, coproliths. senile bron- 
chial catarrh, .senile emphysema, pros- 
t.'vtic hyyjcrtrophy and it.s .sc({uclae. 
ecrebral athero'^clerosis, senile demen- 
tt.a, p.-;ra1ysis .agitan.s f non-cncephalitie 
tr. m'ig:!!), arid hypcrlceratnsi’.. Carci- 


reer. !, n>.>, 
tr,-- 


nuidi fiExe frcqticru sn 
tbat', i’?i tile fir-t bait ot 
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life, though in extreme old age its 
incidence lessens. 

Among the diseases that occur in 
both the young and the old, those of 
the circulatory and of the respiratory 
system predominate in the old, but the 
symptomatology may vary considera- 
bly from that observable in the young. 
In vigorous old people, it is true, the 
clinical phenomena may not be very 
different, but in older people in whom 
characteristic involutional changes have 
already occurred, we meet with many 
bizarre, atypical, and more or less con- 
fusing clinical pictures. 

It has been especiall)' emphasized by 
internists of experience that amte in- 
fections in the old exhibit certain 
peculiarities, including (1) tendency 
to early collapse because of cardiac 
failure or failure of the vasomotor or 
respiratory centers in the medulla, 
(2) frequenc}’’ of respiratory complica- 
tions like pneumonia or capillary bron- 
chitis because of increased idgidity of 
the thorax, senile emphysema, or stasis 
in the pulmonary circulation, (3) early 
cerebral manifestations (delirium, dis- 
orientation, coma) because of cerebral 
atherosclerosis, of lessened resistance 
of nerve cells to toxins, and of low 
blood pressure, (4) often evidences of 
diminished reaction-capacity to infec- 
tion as seen in low rather than high 
fever, slight leukocytosis, and prolon- 
gation of convalescence, and (5) fre- 
quently, absence of any acute splenic 
enlargement. The local symptoms of 
infections such as pneumonia and 
meningitis are often less marked, too, 
than in earlier life. 

Since nearly half of all old people 
die as a result of some disorder of the 
circulatory system, the management of 


myocardial insufficiency merits especial 
consideration in any discussion of the 
senile patient. The physician attend- 
ing the old should be ever on the alert 
for symptoms like dyspnea, edema, 
and other evidences of circulatory en- 
feeblement ; early recognition is impor- 
tant not only for the prevention of 
outspoken cardiac decompensation but 
for the avoidance of uremic intoxica- 
tion and of cerebral softening so prone 
to occur in old people whose renal 
arterioles or cerebral arteries have 
suffered damage. Many writers warn 
against giving digitalis preparations to 
old people, and certainly caution 
should be observed in using them, 
particularly when symptoms of heart 
block, of angina pectoris, of aortic 
aneurysm, of retinal hemorrhage, of 
cerebral hemorrhage or embolism, or 
of severe gastrointestinal disturbances 
(especially diarrhea) have been pres- 
ent. Nevertheless, I still regard digi- 
talis as a most valuable remedy in old 
age for the support of the heart muscle 
after it has begun to fail, especially 
if caffein sodium benzoate or caffein 
sodium salicylate be used with it. The 
particular preparation of digitalis ad- 
ministered is of less importance than 
the physician’s experience in its appli- 
cation. In acute myocardial insufficien- 
cy, camphor is, also, a valuable drug. 
Recently, the combined use of insulin 
and glucose in the treatment of failing 
heart in both old and young patients 
has been coming into vogue. Rest 
should of course be increased, but, 
whenever possible, the older patient 
should be allowed to sit in a chair at 
intervals, for continuous bed rest has 
its special dangers for the aged. .-V 
few days of Karrell’s milk diet, fol- 
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lowed by a simple cardiac diet of five 
small meals with restriction of the 
total fluid intake to 1500 c.c. or less, 
should be ordered. A daily bowel 
movement should be arranged for, 
cither by means of mineral oil, psyl- 
lium seeds, compound licorice powder, 
a small dose of saline laxative in the 
early morning, or, if necessary, by the 
use of enemata or glycerine supposi- 
tories. Gentle general massage daily 
is advisable but the forms of hydro- 
therapy and of heart gymnastics re- 
sorted to for younger cardiac patients 
are best avoided in the treatment of 
the old. Provision should also be made 
for sound sleep at night by prescrib- 
ing, where necessary, some barbital 
derivative, but never chloral prepara- 
tions; if there be marked nocturnal 
restlessness, codeine or a small hypo- 
dermic of morphine may be given at 
9 :00 p.m. though caution in the use of 
morpliinc in older people is, as ever}'- 
one knows, important. If diarrhea 
should develop, it may be necessary, 
temporarily, to stop digitalis therapy 
and to administer calcium carbonate, 
salicylate of bismuth, or tannalbin until 
the diarrhea is checked. After the 
signs of circulatory insufficiency have 
been marie to disappear it is well to 
keep up chronic digitalis therapy for a 
time. I usually give a half grain of 
puwdererl digitalis leaves with 714 
gra.ins of theobromine sodium srdicylate 
thrice rlaily, after eating, for three 
o'.n of each month. ]jrovided 
sta-trortite-una! <iivuirh'UK‘e.s rlo nrg 
V, heo erletna is markr-fl. wo 
d.v.r*' H'u* p.tjrxo,- or ‘.Wf-at the patient. 


dition to digitalis, diet, and rest. Many 
use calomel to promote diuresis, but I 
prefer to do without it in the treat- 
ment of old people. When there is 
bradycardia with tendency to heart 
block (Stokes- Adams syndrome), digi- 
talis and strophanthus preparations 
should be shunned, though atropine is 
indicated, and caffein and theobromine 
preparations may be used as vasodila- 
tors; in the syncopal attacks, a hand- 
kerchief upon which a few drops of 
amyl nitrite have been sprinkled may 
be placed over the face for inhalation 
in the hope of cutting short the attack. 
Old people who suffer from heart 
block or from angina pectoris should 
have with them a small vial of nitro- 
glycerine tablets, placing one on the 
back of the tongue when needed. 

Of the killing diseases of old age, 
pneumonia (lobar or lobular) ranks 
second to circulatory disease; Dr. 
Osier used to speak of it as “the old 
man’s friend”. Senile lobar pneumo- 
nia is often of asthenic type (without 
initial chill, herpes or pain), with rela- 
tively low temperature and without 
marked leukocytosis. The urine is 
usually diminished in quantity and in 
chloride-content. The physical signs 
arc often indefinite and when the exist- 
ence of pneumonia is suspected, roent- 
genograms of the ciicst arc most 
helpful in diagnosis though difficult of 
application unless the patient haj)pcns 
to he in a hospital when the attack 
occurs, 'i'hc mortality is notoriously 
high. If the patient rccov’er.s, the 
termination is more often by lysis tfum 
by crisis. In treating pneumonia in a 
'^enile fiatient, we have to rely chiefly 
tirKui gCfUTa! me.-tsure's, su{);>orting the 
h’virt am! v.'isomotor center by can- 
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tious administration of digitalis and 
caffein sodium salic 3 'late, giving inha- 
lations of oxygen, using luke-Avarm 
compresses or sponging with alcohol 
and Avater (taking great precautions 
against the chilling of the patient), and 
paying due attention to skilful nurs- 
ing, diet, elimination, and provision of 
fresh air. Immune sera should not, in 
my opinion, be used intraA'^enously in 
the treatment of pneumonia in old 
people. 

The Hygiene of Later Life and 
THE Question of Rejua^nescence 

Relatively feAv persons haA^e a “pliA's- 
iological” old age; AA’^hat has been des- 
ignated as “normal” or “biological” 
death at ninety or one hundred (attri- 
buted to the Avearing out of the energy 
units of some essential organ, most 
often in the form of simple senile 
atrophy of the heart muscle, in the 
course of the “major inA'olution”) is 
only rarely observed, for most people 
succumb long before the end of the 
maximal span for the species, either 
because of harmful environmental in- 
fluences, or of inherent pathological 
defects. 

It is the task of our profession to 
search for both the extrinsic and in- 
trinsic causes of “pathological” old age 
and to educate the public as to possi- 
bilities of preA'^enting it, or of, at least, 
deferring it. In attempting to soh^e 
the problem, Ave should keep ourselves 
free from the illusion that Ave can 
transcend the limits of the possible. 
No human organism can liA’e longer 
than the potential period set by the 
energy-charge of the fertilized egg- 
cell from Avhich it starts. The human 
indiA'idual must die, if for no other 


reason than that this energj^-charge 
must, during life, gradually undergo 
exhaustion; the human race continues 
because its germ-plasms receive re- 
neAvals of energy-charge from genera- 
tion to generation. In Iioav far the 
exhaustion of the energy-charge dur- 
ing individual life is related to specific 
groAvth stimuli, to specific groAvth in- 
hibiting factors or to both Ave do not 
yet knoAv. Many hypotheses haA’-e been 
adA'anced Avith regard to changes in 
the blood serum and in the pltysical- 
chemical equilibrium in the bod 3 % to 
the accumulation of toxic products, 
and to endocrine disturbances ; but, 
thus far, no h 3 'pothesis has found 
enough support to gain full acceptance. 

Medicine has made real progress in 
the control of the extrinsic factors 
that prevent “physiological” old age 
and lead to death before the end of the 
possible span of life. The aA'erage 
longevity of the human being has been 
practically doubled since 1800 through 
the discoveries of curatiA'e and pre- 
ventive medicine and earnest attempts 
to apply them. Average longevity may, 
doubtless, be someAA'hat further in- 
creased by an extension of environ- 
mental control. We have not yet 
reached the limits of the possible in 
the protection of human beings from 
errors of diet, faulty elimination, in- 
sufficient fresh air, physical and men- 
tal over-actiAity and under-activit3-, and 
the manifold pathological influences of 
temperature, light, electricity, mechan- 
ical forces, chemical action, infection, 
and the economic, the psychic, and the 
social surroundings. This Avork of 
protection should be enthusiastically 
supported AA’ith the goal of the theo- 
retically preventable ever in mind. But 



1132 


L. F. Barker 


we must not forget that it is life ex- 
pectancy at birth and in the earlier 
decades that has been increased, 
whereas expectancy at fifty has been 
increased ver}'- little in the past 100 
years and average expectancy for per- 
sons of sixty and seventy has, as I 
have said, been falling. 

Progress in the prevention of the 
intrinsic factors of disease and of pre- 
mature death due to faulty germ- 
plasms has been less marked. The 
world has been slow to recognize and 
apply the possibilities of a practical 
eugenics that could, by a breeding-out 
process, improve the qualities of the 


sis, cancer, diabetes mellitus, cerebellar 
ataxia, manic-depressive psychoses, and 
dementia praecox are especially preva- 
lent in certain families. Even tuber- 
culosis is not wholly a matter of 
exposure to Koch’s bacillus; the con- 
stitutional disposition to disease plays 
a great part in the incidence of and 
lack of resistance to this and other 
infections as well as in the occurrence 
of the more obviously heredo-familial 
diseases and the mortality due to them. 
Longevity itself is undoubtedly de- 
pendent in part upon exquisitely 
inheritable components. From what I 
have said it will be sufficiently obvious 


germ-plasms from which human be- 
ings start. Human nature is, in a way, 
in conflict with the rest of Nature, and 
our concern for the human individual 
is to a certain e.xtent antagonistic to 
the interests of the human race and of 
human society as a whole. Our hu- 
manitarian impulses compel us to do 
all that we can to prolong the lives 
not only of the strong and the “fit” 


that hygienic measures directed toward 
the increase of the number of old 
persons that are healthy must, of ne- 
cessity, give due attention to both 
genetic and environmental factors. 

In the few minutes that remain, 
may I make brief reference to the 
special hygiene of later life and also 
say' a word with regard to “rejuveii- 
c.scence”. 


but also of the weaker and the “less 
fit", so that many of the latter who 
would otherwise have died early sur- 
vive to the rei)roductive period and 
trauMuit their faulty germ-])lasms to 
llnar (dTspring. It can scarcely be ex- 
pccU'd that heredo-familial diseases 
and constitutional clefects can be les- 
sened witliout genetic control. \Vc 
t.now a Isu-t ,.if the-e harmful genetic 
mnm-r.cc- ni»sv. ,\ny physician who 
Itas earefnlly studied the gesifalogical 
r.' neniv f.'utiilie- nui.-t have 
hnyrt'’-'-'-,! wit!', tli" '■ignifirrmcc 
of I'.ep d.ennemt and rro-..,ive Men- 
t-T'' for the 


Periodic health examinations arc 
valuable for persons over fifty-five or 
sixty' as well as for those who are 
younger, in order that habits that arc 
faulty for the time of life may he 
corrected, that any infectious processes 
l)resent may' he brought under control, 
atul that the mind as well as the body 
may become adjusted to the march oi 
the years. I’er.sons over sixty and 
e.-ipecialiy over sixty-five .should Sf'dii- 
lously avoid over-exertion, either ho'b 
ily or mt!nta1. .\b>re physical rest and 
fewer hours of mental work may' b-' 
indicated, 'I'hough the body should h ' 
regularly extrreised, this exercise should 
he gentle and if asiv new fortn b': 
Sak/-t! up training ii! it sliotild be grad" 
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ual. Doubles at tennis are then better 
than singles and nine holes of golf 
probably better than tennis. Gardening 
is a source of joy for many older peo- 
ple. Violent exertion of any kind and 
undue haste should be forbidden. When 
the time approaches for the lessening 
of the strain of occupation, it should 
be foreseen and the reduction should 
be made by degrees rather than sud- 
denly. All too often an abrupt re- 
tirement from business or professional 
life has disastrous effects. The rate of 
progress of the reduction of activities 
should be individualized, for the rate 
that is wholesome may vary greatly in 
different persons. The main thing is 
“to take in sail” at the right time and 
gradually. The use of tobacco in rea- 
sonable amounts may be permissible, 
though patients who are developing 
arterial diseases (hypertension, angina 
pectoris, or intermittent claudication) 
may do well to abandon the use of it 
entirely. 

In countries in which the use of 
alcohol is not prohibited, a little wine 
or beer or an occasional cocktail, a 
glass of whisky and water, or a liqueur 
may be much appreciated by older per- 
sons and be beneficial rather than 
harmful, though any excessive use 
should be discouraged. 

Water-drinking should be regulated ; 
a glass or two a half hour before eat- 
ing will suffice, whereas an excessive 
intake of water throws unnecessary 
strain upon the heart. 

A much smaller intake of food than 
in earlier life is desirable for older 
persons ; after fift3^-five, one should 
each year eat a little less. The meals 
should be small and should consist of 
simple, easily digestible foods, the 


caloric intake being adjusted to the 
caloric needs. In general, less meat 
and fats should be eaten than in youth, 
and foods that cause gaseous indiges- 
tion, as well as rich and highly spiced 
foods of all soi-ts, should be taboo. 
Meals should be eaten slowly ; the food 
should be thoroughly masticated but 
“Fletcherism” is unnecessary. Five 
small meals are better than three large 
ones. Breakfast may consist of milk, 
cereal, a soft boiled egg, coffee or tea, 
and a little marmalade with toast or 
a roll; if fish be taken at breakfast, it 
should be fresh, not salt or smoked. 
In the mid-forenoon, a glass of milk, 
an egg, or a cup of soup or a cracker 
may be eaten. The principal meal 
should be taken near the middle of the 
day and may be composed of soup, a 
small portion of boiled or roast meat, 
chicl<en, fish or oysters, two delicate 
green vegetables, and a little stewed 
fruit or some cottage cheese and a 
demitasse of coffee; if the patient be 
not too heavy, a little mashed or baked 
potato, or rice, or macaroni may be 
added. In the afternoon, a cup of tea 
with a cracker or a little toast may be 
eaten. The evening meal should be 
small and devoid of meat; eggs in 
some form with bread and butter or 
toast and fresh salad, or (instead of 
eggs) milk, may be followed by a little 
stewed fruit or a simple pudding. A 
small cup of decaffeinized coffee will 
do no harm. 

Older patients should weigh them- 
selves weekly and keep a record of the 
weight in order that the jdiysician ma}' 
form a riglit judgment regarding the 
optimal caloric intake. 

Regular batliing habit.'^ sliould be 
maintained, but caution .‘;hould be ob- 
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served regarding excessively cold or The evidence favors the view that any 
hot water for the bath. Gentle calls- rejuvenating effects obtainable are but 
thenic exercises in the morning are transitory; there may be a temporary 
often advantageous; J. P. Muller’s ‘Te-erotization”, but this is of doubt- 
system in which part of the exercises ful value and not devoid of danger to 
are taken before the bath, and part the older man. 

(with skin rubbing) after the bath, The mental state of older persons 
are found helpful by many. should be carefully watched. The phy- 

Constipation should be carefully sician who undervalues psychotherapy 
avoided; when it is marked, one must in the management of patients over 
make sure that no enterostenosis is sixty makes a great mistake. All too 
developing. The fruits and green many persons, when they first become 
vegetables of the diet recommended conscious of the fact that they are 
together with regular exercise will growing old become pessimistic, com- 
usually suffice for regular bowel move- plain that the world is going to the 
ments, though some persons may re- “bow-wows”, declare that “life is 
quire acidophilus milk or a little over” for them, become negligent of 
mineral oil or psyllium seeds in addi- personal appearance, tidiness, and so- 
tion. If laxatives are used, they should cial duties, yield to their apathy and 
be mild and should be changed from diminished interests and become hypo- 
time to time. An occasional enema chondriacal — attitudes that undoubted- 
may be desirable but I am opposed to ly hasten the aging process. A few go 
the enema habit that so many adopt. to the other extreme, vehemently deny 
Summer vacations should be spent any change in their physical or mental 
at the sea or, if preferred, at medium powers, and, as a sort of overcompen- 
altitudes, where there are forests or sation for the flagging of their powers 
shaded walks; very hot and very dry that they have really felt, tend to be- 
j)lacc.s are best avoided. Winter vaca- come overactive and to outvie even 
tinns may be spent in the South or vounger people in their lust for plcas- 
Southwest, c.>pccially if there be any ures and their enthusiasms. But when 
tenflcncy to bronchial catarrh. the shrewd physician who has observed 

1 he dying down of se.xual desire many older persons detects the pre- 
and potency in later life .seems to be monitory involutional symptoms, be 
one of Xature’.s .safeguards for older will do all that he can to guide hi.s 


men, esiK’cially for those who have 
had brarlycardia, flyspnea, or symp- 
totns t)i atygina pectoris. In any ca.se. 
great ne>der:itiot\ in se.'tual indttlgence 
i'> ad vi’i-ih'e, remembering Word.s- 
v.*‘)rth s »^aytn;,,’ that “Love in okt folk 


a grr.n dutage i-d'* Much has been 







op-’ rat ion or hv 
! K'rjrie f^roducts. 


patients along the right paths, discour- 
aging undue “let-up” on the one hand 
and e.xcessivc epicurean “let-loose” on 
the other. The older jxtr.son who is 
wise will frankly recognize that there 
are tm})leasant features of age that 
cannot he ahrogaicd ; hut he will culti- 
vate a philosophy that is based upon 
the realities of the life of the htintan 
tndividtta! and of the human .s{>ede'’. 
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He will cling to the fact that every 
age of life has its own blessings and 
is good for its own sake, though he 
will hope that he may be lucky enough 
to escape from life before “second 
childhood”. As Longcope has recently 
emphasized, the mere extension of 
life for “helpless doddering wrecks of 
humanity” is of but little value; he 
approves of Stevenson’s attitude when 
he asked the question, “Does not life 
go down with better grace, foaming in 
full body over a precipice, than miser- 
ably straggling to an end in sandy 
deltas?” Older persons ought to meet 
the restrictions that age imposes with 


courage and common sense and should 
enjoy to the full the compensations 
that later life brings — “honor, love, 
obedience, troops of friends”. Like 
Macbeth, they will determine that “the 
mind I sway by and the heart I bear 
shall never sag with doubt nor shake 
with fear”. And as long as possible, 
they will cultivate their hobbies and 
continue to participate in the intellec- 
tual pleasures of music, art, literature, 
and science. Thus living, one may, it 
is true; become old, but be will at least 
have gone far in the art of bearing 
age aright. 
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The Role of Bacteria in Allergy, with Special 
Reference to Asthma^ 

By R. L. Bexson, A3I., M.D., F.A.C.P., Portland, Oregon 



S early as the beginning of the 
present century the late Victor 
C, VaughaiB already had an 
adequate understanding of the problems 
Oi bacterial sensitization. This eminent 
biochemist maintained that bacteria, 
although morphologically simple in 
structure, are correspondingly compli- 
cated in their chemistry and comprise 
in particular a group of highly com- 
plex proteins. His insight into the 
minute chemistry of bacteria is further 
evidenced by his account of one or 
more carbohydrate components which 
he regarded as intimately linked with 
the large nuclcoiwotcin molecules. He 
coticluded that these constituents could 
readily be .‘;plit apart by dilute acid or 
alkali, but better by 2 per cent solution 
of caustic soda in absolute alcohol. 
'I'lie re‘-ulting protein nucleus set free 
was found to be non-specific and pot- 
so!ious, while the other component, 
iarj:ely carijohydrate, w;is highly spe- 
citic btu non -toxic. 

'i'he further development of tbi.s ini- 
j"ir;an{ pha-e of bacteriology diverges 
along two gener.'d line-. Otu* of these 
rorn-'T:'.-: vuriatiot! fri>m the 
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The other includes the advances in 
knowledge of the bacterial antigens 
found in the brilliant and detailed re- 
ports of Avery and his colleagues, 
Zinsser and .his colleagues, Lancefield 
and others, who, working with various 
pathogenic organisms, have isolated 
two distinct fractions — a nucleoprotein 
which is antigenic but not highly spe- 
cific and a carbohydrate which lacks 
antigenic power but is definitely specific. 

Dochez and Avery^ in 1917 de- 
scribed a type-specific soluble substance 
which they had isolated from broth 
cultures of pneumococcus, and which 
they decided was a secretory product 
of the bacterial cap.sulc. Zinsser and 
Parker' in 1923 corroborated Dochez 
and Avery’s result with ijnemnococcus 
and reported similar soluble specific 
substances obtained from cultures of 
tubercle bacillus. Staphylococcus au- 
reus. influenza bacillus, and typhoid 
bacillus. The same type of specific, 
soluble .substance has been isolated 
from cultures of b^riedlander’s bacillus.' 
yeasts,'' Streptococcus 7 'iridans.' hemo- 
lytic strej)tt)coccus,‘‘ M cningococcusP 
and members of the coH-iyplioid 
group.- These varion.s sul)stance.s are 
admittedly f>f tlie .same nature and 
a{>parefitiy resemble that obta.ined by 
Ptrk'' as earlv as 1T)2. It is ri'*- 
t5ece-.-.'sry tfj rerntuji m detail the isrop' 
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erties of these soluble bacterial pro- 
ducts. Full descriptions are to be 
found in the reports of Avery and 
Zinsser and their co-workers. 

Mention should be made of other 
soluble antigens and corresponding 
antibodies recently attributed to the 
pneumococcus. Sabin’-’^ found that 
Type I antipiieumococcus serum, after 
the total precipitation of the anticar- 
bohydrate precipitins, retained a defi- 
nite amount of its type-specific protec- 
tive action which was not neutralized 
by additional SSS (“specific soluble 
substance”). It could be absorbed, but 
only by the homologous virulent 
pneumococci. Enders^- reported in the 
autolytic products of pneumococcus 
Type I a substance distinct from SSS 
but reacting specifically with its homo- 
logous antiserum. In weakly alkaline 
solution this is destroyed by boiling 
but not in acid solution. It resists 
peptic digestion and appears to belong, 
like SSS, to the group of haptenes. 
Such findings suggest the possibility 
that bacteria contain in their infinitesi- 
mal makeup an indefinite variet}' of 
specific protein compounds which are 
capable of acting as antigens and of 
inciting the formation of antibodies in 
the animal host. 

It may not be out of place here to 
attempt a tabulation of various bac- 
terial effects which have been described. 

1. Foreign non-specific protein ac- 
tion has been reported by Miller’-^ and 
others, and may be regarded as having 
some importance. Coca and his col- 
laborators, in their comprehensive 
text on allergy, conclude on inadequate 
premises that the idea has been “relin- 
quished that vaccine treatment is a 
specific form of therapy”. In this 


presentation I shall admit the existence 
of such a procedure as protein shock 
therapy but at the same time draw a 
distinction between this type of treat- 
ment and the highly specific vaccine 
therapy employed by the Dicks and 
Dochez in scarlatina and by various 
workers in bacterial asthma. Topley 
and Wilson^® presented at length the 
experimental evidence against the re- 
puted importance of the non-specific 
factors. They concluded that there is no 
evidence that any non-specific stimulus 
can cause the appearance of any of the 
known serum antibodies. While there is 
some evidence that such non-specific 
stimuli may cause an increase in any 
of the normal antibodies or a secondary 
rise in titre when administered after 
the effect of the preliminary specific 
immunization has reached its zenith or 
begun to decline, the responses falling 
within this category are irregular or 
trivial and never comparable to those 
following the reinjection of the spe- 
cific antigen. Pilot'® and others, work- 
ing with the skin reactions in man 
with staphylococci, found that of fifty- 
six patients suffering from staphylo- 
coccus infection 89 per cent reacted 
positively and often more violently than 
normal persons. From this it might be 
inferred that mere infection is identi- 
cal with sensitization. On the other 
hand, Pottenger,'" referring to infec- 
tion with another organism, calls 
attention to the important conception 
that a relatively greater hypersensi- 
tivity of the cells is likely to be present 
in the earlier and more active stages of 
the infection than later. Others'® have 
reported anaphylactic and even asthma- 
like symptoms in guinea pigs from 
repeated intravenous and intratracheal 
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injections of green-producing strepto- 
cocci. The results, while not very 
striking, were said to resemble in many 
respects the corresponding human 
respiratory phenomena. 

2. The Vaughan and Friedberger^^ 
split products must be considered as 
possible toxic factors in any infectious 
disease but accentuated in their im- 
portance in hypersensitive states. 

3. Production of histamine-like 
substances with resulting broncho- 
spasm by bacteria of the B. Friedlan- 
(icr group has been reported by Knott 
and Oriel and is described in the Re- 
port of Research at the Asthma Clinic 
of Guy’s Hospital for 1928-1930. 
Markavy*” had found a spasm-produc- 
ing substance in the sputum during 
a.sthmalic attacks which was absent 
during the free interv'al. These find- 
ings are of interest in comparison with 
the observation of Koessler, Hanke 
and Sheppard-’ that histamine could 
be produced in the intestinal tract by 
variou.s members of the coli-typhoid 
group. 

-1. The nucleoprotcin and SSS frac- 
tions of Avery and others have already 
been mentioned and the research of 
Sabin and of Enders suggests the 
probability of a multiplicity of specific 
soltjble |)roducts of bacteria. 

5. The Artbus'" phenomenon is a 
‘•pecial type of accelerated allergic re- 
in rabbits aiul other animals. 
.After several daily itKX'ulations of a 
foreign proteiti v.itbout noteworthy 
effect, subsequent inoculations of the 
*:utie tyjx' produce a hard aseptic 
ijddtr.uio;; v.hich for (bays or 

r-v**:; rck’'.. 


terial filtrates and is elicited as follows : 
The sterile filtrate of the broth culture 
is injected into the skin of rabbits and 
after twenty-four hours a suitable 
amount of the same filtrate is injected 
intravenously. This results within four 
or five hours in a hemorrhagic necrotic 
swelling of the originally injected skin 
sites. This phenomenon has been pro- 
duced with cultures of several different 
bacteria even if filtrates from entirely 
unrelated bacteria were used for the 
skin-preparatory and injury-producing 
factors respectively. The skin-prepara- 
tory substance is, however, of a specific 
antigenic nature and neutralization of 
either the skin-preparatory or injury- 
producing factors is possible only 
through the use of homologous sera. 

7. The Dick=^ toxin differs from 
the SSS of Avery in that, although 
heat resistant, it gives rise to a specific 
antiserum. 

8. The observations of Touart*® 
and others that old quiescent vaccine 
inoculation sites are relighted by sub- 
sequent inoculations of the same vac- 
cine in a different location deserve 
comment. Patients have repeatedly 
called my attention to this phenomenon. 

These various manifestations of 
bacterial action have been listed to 
call attention to the multiplicity* of 
antigens and effects coming from bac- 
terial metabolism and the corrc.spond- 
ing complexity of reactions on the part 
of the host. It is entir(!ly conceivable 
that some of tbc.se specific and non* 
sj>ecific bacterial agencies enact an 
appreciable part in the pathogenesis of 
infectious asthma and other by{>er- 
sensitive clinical states attribtuablc tn 
bacteri.a. 
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Sensitization to Bacteria 

It is a matter of common observation 
that certain cases of asthma, rhinitis, 
migraine, urticaria and other allergic 
conditions are unexplainable on the 
basis of reaction to the ordinary foods 
and inhalants. It is equally evident 
that the causes of most of these must 
be sought in the infectious processes 
\vithin the body. In general, the work- 
ers in this specialty of medicine have 
diAuded their cases into bacterial and 
non-bacterial, or categories which are 
equivalent. The only matter of disa- 
greement concerns the question of 
specificity or non-specificity in the bac- 
terial causes. 

There can be no reasonable doubt 
that bacterial infection may, by its 
mere presence in the bronchial tree, 
cause irritation of the vagus nerve end- 
ings or bronchial musculature directly 
and thus furnish the modus operandi 
of the bronchospasm and attendant 
exudation and edema of asthma. In 
accordance with this many authorities 
maintain that vaccine treatment in 
asthma is nothing more than foreign 
protein shock therapy. This same line 
of reasoning applies also to the protein 
split product theories of Vaughan and 
of Friedlander, or to the bacterial his- 
tamine-like bodies of the Guy’s Hos- 
pital Staff. It is entirely possible that 
any one or more of these non-specific 
chemical factors may be operative in 
certain instances. The pioneer research 
of Vaughan has indicated that any 
bacteria, including the relatively aviru- 
lent B. coli group, have an inherent 
toxicity for the animal organism. 

We are, however, equally concerned 
with the more specific effect of the 
pathogenic microorganisms on the hu- 


man subject. I refer to those manifes- 
tations of bacterial action which are 
characterized by definite sensitization 
phenomena. 

Several difficulties present themselves 
at once. The first of these is the sup- 
posed discrepancy between human 
allergy and animal anaphylaxis, owing 
to the frequent failure to obtain passive 
sensitization of animals by injections 
of allergic sera. I am inclined to agree 
in this regard with Zinsser-® that we 
should not neglect the basic principles 
of hypersensitiveness in favor of dis- 
crepancies which represent gaps in our 
experimental knowledge rather than 
fundamental differences of principle. 
Another and more formidable obstacle 
lies in the extreme complexity of the 
bacterial antigens and antibodies as 
compared with those of the simpler 
coagulable proteins. 

Bacterial anaphylaxis has been thor- 
oughly established as a scientific fact. 
"Active and passive sensitization may 
be induced with bacterial antigens, as 
determined by the occurrence of ana- 
phylactic shock (Rosenau and Ander- 
son 1907, Kraus and Doerr 1908, 
Holobut 1909, Kraus and Admirid- 
zibi 1910, Zinsser and Parker 1917, 
Tomcsik and Kurotchkin 1928), or 
by Dale’s teclinic with the isolated 
uterus (Zinsser and Parker 1917, Zins- 
ser and Mallory 1924, Tomcsik and 
Kurotchk-in 1928). The reactions are 
specific and desensitization can be 
demonstrated. 

“Sensitization to bacterial antigens 
cannot, however, be produced with the 
same ease and certainty, as in the case 
of horse serum or egg-white. A single 
injection of bacteria, or bacterial ex- 
tract, frequently fails to produce any 
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demonstrable sensitization, and the 
most successful results have been ob- 
tained b}' those workers who have em- 
ployed repeated small injections of 
antigen for sensitization, followed by 
an interval of three weeks or so”.^® 
Zinsser-® has cited convincing in- 
stances of laboratory sensitization with 
tuberculin. The evidences of bacterial 
anaphylaxis are, however, relatively 
slight in degree. Zinsser and Tamiya-” 
attribute tins limited formation of 
antiprotein antibodies, and conse- 
quently of true anajjhylaxis, to the 
fact that coagulablc , protein, though 
]>resent to a slight e.xtent in bacterial 
extracts, does not predominate in the 
bfjdios of the bacteria. The bacterial 
hypersensitiveness which concerns us 
in asthma and other allergic conditions 
is essentially different from the ana- 
phylactic })hcnomenon. Its develop- 
ment is usually dependent upon the 
presence of the whole bacteria in the 
organism and appears to be related to 
tlu; nucleoprotein-carbohydrate com- 
bisiation of Avery, Zinsser and others. 
1 he complc.x chemistry of the bacterial 
cell body contains other substances 
which may well assume im]X)rtancc in 
^rti'-itizaiinn phenomena wlien their 
properties have been mure thoroughly 
sttidied. 

Cs.! N'll'Al, Oj;Si:kvATION.S 

( of AHcrpic Cast's. In 

the a!)'.<-ncc of a Ijctter clas'^iftcalinn f 
I'.rtve gr.»np'-d my asthma acconl- 

mg to tlscir r.'uw'"', into i:\) nosj- 
b.t.-o-'i;\!, Cbi l-arferiat, atsd tr j mixed 
ro;d ;s. eidci.-f.-rl.a!. f',r<ntp<'c) 
t'-pr-' th-- from 


merous and definite, imply merely a 
sensitiveness of the skin to the indi- 
vidual allergen and do not in any sense 
preclude a coexisting bacterial sensiti- 
zation which may be the underl 3 dng 
process. Many striking instances of 
this class might be cited. 

The routine procedure in my prac- 
tice is to test the dermal reactions to 
the foods and dusts with which the 
patient comes in contact. Regardless 
of reactions or their absence the possi- 
bility of bacterial causes is investi- 
gated. A careful history of previous 
outbreaks of infection, especially in 
their relation to asthmatic attacks and 
to seasonal variation, is of help. Cer- 
tain laboratory procedures, such as the 
leukocytic and eosinophilic counts, the 
sedimentation velocity of the blood, the 
character of the sputum and the results 
of proper culturing, when combined 
with physical inspection and the diag- 
nostic employment of iodides and other 
medication, usually give a fairly accu- 
rate determination of the type of 
asthma. 

The choice of material for culture is 
as important as the technic. vSpulum. 
and in j)articular Curschmann .spirals, 
are washed in sterile saline, ground in 
a mortar with sterile sand and cultured 
with addition of the patient’s blood or 
serum in pour plates and brain broth, 
also at times streaked on .agar and 
Sabouraud’s medium. 'I'lie blood agar 
potir plates mafle. on a decimal scale 
of dilution enable a count of the 
various bacteria of the sjnitum. 
'PbcAe include in orfbrr ftf frcfiuency 
.S*rc/7nrorctev t'iriihnis, betuolytic strep' 

tc.ci ..’fiis, latn-lemiolvtic stnqjtococcu*-, 
.S P-c r.ylorofcur. aurt'us, pti''Utn'>'’*H'Ct5-., 
a:;d other?, ux in 5 |»»rtnncc "1 be 
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number of organisms in 1.0 c.c. of 
sputum ranges from a few thousand 
to many millions. 

We are probably concerned equally 
in asthma with the intestinal flora. As 
stated b}’’ Zinsser-® sensitization of the 
lung does not necessarily imply that 
the hypersensitive state is relatively 
more marked in the lung tissues. In 
my experience culture of the feces car- 
ried out according to a rigid technic-® 
which inhibits the growth of the in- 
testinal gram-negative organisms has 
yielded definite results in asthma and 
other allergic conditions. By this meth- 
od the normal individual and the non- 
bacterial sensitization case usually give 
a negative or negligible culture, while 
the subject with bacterial allergy' will, 
in the majority of instances, give a 
gTO^\'th of pathogenic intestinal bacteria 
ranging from 100,000 up to many mil- 
lions from each loopful of stool plated 
out. In one case it was estimated 
that one loopful of stool contained 
127,000,000 green-producing strepto- 
cocci. The organisms encountered are, 
in order of frequency, Streptococcus 
viridans, hcmolyticiis, non-hemolyti- 
enSf Staphylococcus aureus and rarely 
other organisms. 

J\Iany' of these asthmatics showing a 
preponderance of pathogenic cocci in 
the feces have complained of colitis 
with loose movements and sometimes 
with blood and mucus in the stools, es- 
pecially at the time of asthmatic seiz- 
ures. Probably a still greater percent- 
age have suffered with constipation. 
A minority, even in the presence of 
extreme infestation of the bowel by 
pathogens, complain of no irregularity 
in the matter of movements. The pres- 
ence of a high grade infestation, with 


or without noticeable clinical disturb- 
ance, is to be regarded as a potential 
cause of asthmatic paroxy'sms. 

In addition to the almost routine 
culturing of the sputum and feces, cul- 
tures are made in selected cases from 
the sinuses, tonsils, teeth, and other 
foci. A variety of organisms is ob- 
tained. 

In other allergic conditions than 
asthma, including bacterial rhinitis, 
eczema, dermatitis, urticaria, migraine, 
and certain rheumatic and ocular con- 
ditions, culturing has often been car- 
ried out according to methods suited 
to the condition. Particularly illustra- 
tive of the broad application of the 
principles of bacterial sensitization 
here enunciated are several cases of 
iritis referred to me for study. Two 
out of four such cases treated with 
streptococcus stool vaccines have shown 
diverticulosis of the colon on X-ray of 
the abdomen. Strangely' enough, these 
two witli diverticulosis have apparent- 
ly recovered under vaccine treatment, 
while the others are still refractory. 
This subject will be presented in de- 
tail in a separate report. Infection in 
relation to eczema will also be reported 
separately. 

Preparation of V accincs. In an effort 
to obtain vaccines which should con- 
tain the specific principles of the 
causative organisms, the following 
types of bacterial preparation have 
been studied: (a) Avashed organisms 
killed at 60°C. for one hour; (b) un- 
heated Berkefeld filtrates from brain 
broth cultures containing })aticnt's 
serum; (c) whole broth cultures in 
brain broth containing patient’s serum 
and including both the bacteria and 
their medium. 
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Each of these types of bacterial 
preparation has been used in a consid- 
erable series of cases for testing and 
treatment. All have been found spe- 
cific and have been used with success 
in treatment. Their relative merits 
will be discussed following a short 
summary of the cutaneous reactions. 
In addition to these three preparations 
the protein fraction of thoroughly 
ground bacteria has, in certain in- 
stances, been obtained by precipitation 
with cold alcohol and tested cutaneous- 
ly on patients. (Figure 1, D). 

The requisites for success in vaccine 
treatment have been proper choice of 
foci for culturing, careful isolation of 


the predominant organisms as deter- 
mined by plate counts, and standardi- 
zation of dosage by cutaneous tests 
and systemic reaction. It is also im- 
portant to employ a type of bacterial 
preparation which shall include the 
specific causes of asthma. 

Cutaneous Reactions. The reactions 
obtained in a series of 500 cases of 
asthma, including a smaller series of 
232 cases studied in greater detail, 
lead me to agree with Thomas,*® 
Famulener and Touart, Haibe®° in 
Belgiiun and others that the reactions 
of intradermal tests in conjunction 
with the systemic effects of bacterial 
inoculation form the most reliable 
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guide to vaccine therapy. It seems 
advisable to test the reactivity of the 
skin to the separate bacterial prepara- 
tions — washed bacteria, filtrate, and 
whole culture — and to study the use 
in treatment of those which react. 

In evaluating the reactions, most au- 
thors are of the opinion that the im- 
mediate wheal and its surrounding 
erythema are of non-specific origin due 
to the foreign material in the medium 
and the purely toxic effect of the bac- 
terial extracts. In general my results 
support this contention. Having re- 
peatedly tested patients with bacterial 
products and with the homologous 
sterile medium incubated under similar 
conditions, I can state that in the great 
majority of instances the medium pro- 
duces an immediate intradermal reac- 
tion entirely comparable to that with 
the corresponding whole vaccine. In 
such cases the reaction must be regard- 
ed as non-specific. 

Attention must, however, be called 
to occasional exceptions to this rule of 
wliich I shall cite only a few. Figure 
1, B is from a tracing of the immediate 
wheal and erythema from intradermal 
inoculation of a Streptococcus viridavs 
stool vaccine in an asthmatic four 
years of age. Control inoculations in 
normal individuals were small and 
lacking in pseudopodia. The twenty- 
four hour reaction was entirely nega- 
tive, yet within ten hours following the 
inoculation the patient developed a 
severe attack of asthma. This fact, 
together with the favorable outcome of 
vaccine treatment, leads me to believe 
that this child’s immediate reaction was 
of a specific nature and that it consti- 
tuted the essential skin manifestation 


of his bacterial sensitization. Figure 
1, A represents a tracing of the imme- 
diate reaction to a Streptococcus viri- 
daits stool vaccine inoculation in a boy 
who had had canker sores in the mouth 
for years. Despite the absence of a 
twenty-four hour reaction this boy 
made a prompt recovery from his 
mouth condition and gained progres- 
sively in weight and strength. Other 
such instances might be cited indicat- 
ing that the immediate reaction is oc- 
casionally of primary importance. To 
these might be added a few other cases 
in which a significant immediate wheal 
is followed by a definite delayed intra- 
dermal reaction. 

As a rule, however, the character- 
istic cutaneous response to intradermal 
inoculations is represented by changes 
in the inoculation site occurring in ten, 
fifteen, or twenty-four hours, rarely 
later. Because of the variability in the 
length of this period it is advisable to 
make repeated inspections during the 
first twenty-four hours. I have even 
had cases of multiple inoculations in 
the same patient in whom certain re- 
actions showed best at fifteen hours 
and later faded, whereas others were 
scarcely visible until twenty-four hours 
had elapsed. 

The character of the cutaneous re- 
sponse is variable. The most usual 
type resembles that commonly seen in 
the Dick test and I have accordingly 
followed the practice of doing the lat- 
ter test on the same arm as a control, 
particularly in connection with those 
cases infected with hemolytic strepto- 
coccus. At times the Dick lest gives 
a result which agrees with that of the 
autogenous hemolytic streptococcus fil- 
trate and vaccine; on other occasions 
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the t-vvo are at variance. A finding 
which is sometimes overlooked in both 
is the occasional appearance in fifteen 
or twenty hours after inoculation of a 
wheal followed several hours later by 
a reddish areola of the same size, or 
even much larger. (Figure 1, C). At 
times a deep reddish papule forms the 
center of the areola, especially in 
Staphylococcus oiircus reactions (fig- 
ure 2), and this may even have a 


homologous with those found in scar- 
latina* or may be entirely dissimilar. 

The site inoculated with washed 
hemolytic streptococci may react more 
strongly than the point inoculated with 
unheated filtrate from the same cul- 
ture, or the reverse may occur. More 
often both respond about equally (fig- 
ure 6). 

Streptococcus- viridans and noii-hcin- 
olyticus recovered from the respiratory 







I' 10 . 2. Twenty-four hour reaction to intradermal inocul:ition of 0.02 c.c. Staf'hylococrus 
atirras nrise vaccine of astlnnatic. Note papule in center of areola. 


\enowish }iurulent-looking but sterile 
ajicK (iigure 3). 

Reactions of Streptococcus heutoly- 
t’.riKi, when present, arc usually cn- 
tirclv coniparahlc with the ordinary 
fv,cr>ty-four Inmr response to the Dick 
te-*. < ){ interest in this connection is 
tin: rv:ititi!t that, in the definitely 

;>‘‘'!tsve Innjuilytu' '^tr<‘ii!(>':occtts cascv, 
re-.p> iTt'.e {<1 t!!" Ifick' ttiav he 
• ctr'-t >' fiynrr- 'ti, ».r rtiay Ik.* 

I; ‘ fii’c i tiyurr i. I*, "-fm . priiljah!'- 

ii-'t:’, i StC" .ifjn- 



or intestinal tract of asthmatics u.suallv 
elicit cutaneous res}>onscs which arc 
similar to those obtained with Strepto- 
coccus hciunlyticus. In the case of the 
former groups the washed organisms, 
or the whole brain broth culture, usual' 
ly react more strotigly than the un- 
heated filtrate (figure 7), although 
tlte rever.se is occasionally true. 


"In ci:!!; chit'! five year,'; of ace, apparent!, 
(K-t'jneiti;: to llii- Kroun, I tr'atffl :i vioUt' 
.■‘.'-t'unatic tifi'.et fiy ititravfe.o!!; itijecfiort >■ 
2U.0 r.c. of arit'ee.arlatitial .o-riiin v. ith : 
prf.;n;)> a;-,-,' tr:;; re ;n!i fli.at I fv' 

"‘i'-'!;.! r>‘e’'rr,r.'!'-ri ! !!>■• proec.tttrr fo' 
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Staphylococcus aureus, since it grows 
better in solid media, has been used m 
the form of emulsions of washed and 
heated organisms. The behavior of 
these following intradermal inocula- 
tion is similar to that of the strepto- 
cocci except for the more frequent 


bacterial capsule probably contain a 
predominating amount of the specific 
SSS haptene of Avery while the bac- 
terial bodies retain the bulk of the less 
specific, but antigenic, nucleoprotein 
fraction. The choice of the particular 
cultures which enter into the vaccine 



Fig. 3 Twentj-four hour reaction to intradermal inoculation of Staf’IiylococcuT aurcH<; 
nose vaccine of dermatitis case, containing in the midst of the areola a papule i\ith jcllow 
center. 


production by the former of reactions 
having a papular or pseudopustular 
center. Other organisms are occasion- 
ally employed in my vaccine therapy 
but have not received the same detailed 
stud}' as the foregoing. 

The vaccines employed usually in- 
clude both heat-ldlled bacteria and 
unheated filtrate. This practice is based 
on the assumption that the filtrate and 


is, however, made on the basis of 
cutaneous reactions and, to some e.x- 
tent, of the relative preponderance of 
each organism in the original focus. 

Having mixed together those cul- 
tures which are considered of probable 
importance, a trial dosage is worked 
out on the basis of the seii'^itiveness 
manifested by the skin and on general 
leactions if such occur. The ucual 
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(lilution is 1 :20 or 1 :50 in terms of 
whole broth culture,, or, if several 
strains arc included, dilutions of 1 tlOO 
or occasionally even 1 :1000. By start- 
ing v.'ilh a minute v^osagc, say 0.05 c.c., 
it is generally poss.ble eventually to 
desetisitir.c the indivi.'lual to the bac- 


error owing to personal factors in the 
patient such as lack of cooperation 
and veracity, geographical considera- 
tions. overwork, and others. The fig- 
ures have, however, been collected for 
what they may he worth and include 
those 232 cases of asthma in my prac- 





T"'!''. 4. Tv'.ority-iot’.r hdur rc.nctiotis to intmdcrmal inoculations of vaccines and flU^alc^^ 
ii 5 .-•.‘.tlutiatic tiatient. 1. lutnolytic streptococcus sputum vaccine; 2. hemolytic 
C':crm ‘pvituni filtrate; Sirrftococcus vindans stool vaccine; 4. Slrrf'tococais vinciaitM 
hi'MUj; 5. nirV: toxin. | 
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Fig 5._ Twenty-four hour reactions to intradermal inoculations of vaccines and filtrates 
in asthmatic patient. D. Dick to'un, negative Sp. sputum vaccine, mild reaction Sp F. 
sputum filtrate, negative. St. hemolytic streptococcus stool vaccine, moderate reaction 
St. F. hemolytic streptococcus stool filtrate, moderate reaction 


the non-bacterial allergens. The results 
are best expressed in a simple tabula- 
tion. 

The results in the bacterial group 
are almost identical with those in the 
other groups. In past 3^ears I have 
shared the prevailing American opin- 
ion that definite reactions to foods and 
dusts offered the only real outlook for 
successful asthma treatment. This feel- 


ing has undergone a reversal accom- 
panied by a corresponding improvement 
in results. The English insistence on 
metabolic and other systemic factors 
has wrought considerable change in 
our conception of asthma. The great- 
est single stride, however, has been a 
growing appreciation of the role of 
bacteria m asthma, and considerable 
credit for this phase of the devclop- 


Table I 


— 

Non-bacterial 

Bacterial 

1 Mixed j 

Total 

Cases 

21 

94 

1 117 1 

2M 

Complete or iiearb' complete relief 

24% j 




Moderate relief 

297o 




Slight relief 

197o 

! 2S%> 1 

2.1% ! 

25% 

No relief 

57e 1 

10 57r I 

3% ' 

6% 

Result unknown 

237> 

10 5% 

12% i 

12rr 
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meat belongs to Sir Almroth Wright®^ 
and Fleming in England and to 
Walker®- and Thomas®® and his co- 
workers in America. I am forced to 
agree with Haibe®® of Belgium that 
too much stress has been laid on the 
cutaneous reactions to foods and dusts 
in the American reports. He considers 
that many of these are false reactions 
and that in an}^ case they may not fur- 
nish the key to the allerg 3 \ 

Of more A'alue than any table of 
figures is a detailed analysis of indi- 
vidual cases of bacterial sensitization 
with records showing relative bacterial 
desensitization through specific treat- 
ment. I could cite many instances in 
which a minute intradermal inoculation 
of autogenous bacterial antigen has, 
within one to several hours, precipi- 
tated a violent paroxysm of asthma, 
notwithstanding the fact that a control 
inoculation of fully 100 times the 
quantity of stock vaccine has failed to 
produce a similar effect. Equally con- 
vincing evidence for specificity is af- 
forded by the prompt and complete 
cessation of asthmatic attacks which 
not infrequently follows the initial 
intradermal bacterial inoculation of the 
proper size. The following is a typical 
example. The patient, a girl of eleven 
)'ears, had had asthma continuously 
without any complete intermission from 
the age of two. At the time of her first 
visit she was a pitiful spectacle, in an 
advanced stage of emaciation, and 
with chest deformit}" of the pigeon 
type. Cutaneous tests proved her sensi- 
tive to grass pollens, horse epidermal 
extract, housedust, and many foods. 
Stool culture yielded hemolytic strep- 
tococcus in large numbers, and culture 
from the nares gave Siciphylococcus 


aureus. Repeated inoculations with 
minute doses of the undiluted vac- 
cines were followed by an increase of 
the asthma, and the patient returned 
home in a worse condition than when 
she came to me. Several months later 
she returned for observation. Her 
first week in Portland was devoted to 
laboratory procedures, and no relief of 
her asthma accompanied the change of 
climate. At that time an inoculation of 
0.05 c.c. of a 1 :10 dilution of the orig- 
inal vaccine was given her and resulted 
in a complete cessation of her asthma 
for the first time in nine years. There 
was no return of symptoms during the 
following week, at the end of which 
she left for home. This case is cited 
as an example of the aggravation of 
symptoms which frequently follows 
overdosage of vaccine and the prompt 
relief which can result from a proper 
dosage. Many cases might be cited 
which are equally convincing and in 
which the relief of symptoms has lasted 
over a period varying from one to 
several years. 

Either type of specific systemic reac- 
tion, that with provoked paroxysm or 
that with prompt cessation of attacks, 
constitutes a favorable prognostic sign, 
especially when supplemented by defi- 
nite cutaneous reactions. In either 
type subsequent repeated inoculations 
on an ascending scale of dosage has 
usually resulted in improvement. It 
has thus been found possible to de- 
crease or remove the hyiicrscnsitive- 
ness to the bacterial causes and some- 
times, though not always, to produce 
an eventual immunity. Two typical 
cases will be cited in this connection. 

The first patient, a female past mid- 
dle age, had had severe asthma dating 
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from an attack of lobar pneumonia in 
1913. Sputum vaccine containing 
.streptococcus and pneumococcus gave 
relief in this early phase of her infec- 
tious asthma. In 1917, following a 
recurrence of asthma, she had a chole- 
cystectomy at the Mayo Clinic with 
good recovery. Her asthma, however, 
recurred intermittently until 1925. At 
this time she consulted Dr. A. Fleming 
at vSt. Mary’s Hospital in London. 
'I'his worker cultured the stool, found 
large numbers of streptococci of the 
viridans type and started vaccine treat- 
ment with small doses of this growth. 
Perfect relief occurred in three weeks 
and lasted without incident over a 
period of five years. In 1930 she suf- 
fered another mild attack which re- 
sponded promptly to a similar stool 
vaccine made by me. This case affords 
a striking e.Nample of the outstanding 
infectious nature of this group of 
a.st Innas, 


Another case, a boy of ten. had had 
asthma every winter from tlic time of 
his measles, diphtheria, and pneumonia 
six year.s before. Cutaneous tests re- 


sulted negatively with the exception 
of dng. mustard, and fiaxseed, all of 
which gav<; goofl reactions. -\o sjK'cific 
treatment w:is given for any of these 
rr;ictor_s. .\ high incidence of eosino- 
i!5 the bloorl aufl S])utum. to- 
gether with an increa‘'ed sedimentation 
ve!.Kity, attd the hihernal siature of his 
atiat*;.: Icl diagnosis of bacterial 
a ‘.Inji.'i, !'he '-putuni, which was scantv 
-oe: <0 wlhtidj milky ap[!ear:ince, 
cuittuf* over \2/yy),(yy) 

•• a.:- ois; jit*- (jQj 




" . ♦ ^ ‘ . 
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vaccines gave good twenty-four hour 
reactions on intradermal inoculation 
and significant immediate reactions 
were also obtained with the stool vac- 
cine (figure 1, E) and with the 
protein prepared from the ground up 
green-producing streptococci. (Figure 
1, D). This boy’s asthma stopped 
within a few weeks after vaccine 
treatment and has not recurred during 
the whole winter season. In the mean- 
time his weight has increased from 
60 to 7334 pounds during the past six 
months. Such cases as this represent 
bacterial asthma with complete desen- 
sitization following minute doses of 
the specific inciting cause. 

Discussion 

An analysis of the results of specific 
bacterial therapy is made difficult by 
the complexity of the bacterial effects 
in the human organism. These include 
not only the over-emphasized foreign 
protein factor but the more significant 
specific nucleoprotcin-carbohydratc an- 
tigens which have been cstabli.shcd on 
a scientific basis by the brilliant re- 
.searches of Avery and Heidelhcrger, 
Zinsser, Lancefield and many others. 
Sabin and Enders have contributed to 
our knowledge of these specific phe- 
nomena and the Dicks and Dochez 
have added an entirely different heiun- 
lytic streptococcus factor, a true lo.xin 
which is heat resistant hut which in- 
cites a .'specific antitoxin. .Any of the-^e 
component.^ may be present in the bac- 
t<*rial filtrate or capsule or cell body 
in varying degree, and it is conceivable 
that any or all of them may be co;i* 
cerned with the m.anifestatioeo' ot 
lothrna. 

t'cun*- attempt Ik!*. been nridr to d.f- 
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termine the relative importance of the 
bacterial cell bodies and filtrates. In- 
tradermal tests with these separate 
bacterial preparations have shown at 
times a stronger reaction with the one 
or the other but just as often the two 
have reacted equally. There have been 
instances in which the washed organ- 
isms have produced a large twenty- 
four hour areola while the filtrate has 
scarcely reacted at all. The reverse 
has sometimes occurred. Such consid- 
erations have led me to a routine pro- 
cedure of using in treatment those 
bacterial preparations from the sputum 
or stool or other souixes rvhich reacted 
best, including in most cases both 
whole organisms and unheated filtrate. 

The results have been studied ana- 
lytically but detailed tabulations have 
been omitted, because they were con- 
sidered highly involved and to some 
extent misleading. The results do, 
however, lead to certain important gen- 
eralizations. Table 1 shows that the 
outcome of treatment in the bacterial 
and mixed groups has compared favorr 
abl}’’ with that in the non-bacterial 
group, due to known foods or dusts. 
The success obtained is attributed to 
the selection of cases on the basis of 


symptomatic and seasonal considera- 
tions, routine blood and sputum exam- 
ination, and exhaustive culturing 
followed by administration, in care- 
fully standardized dosage, of those 
bacterial preparations which have given 
significant cutaneous reactions. Cases 
conforming to these requirements and 
receiving an adequate course of speci- 
fic treatment have generally had a 
successful outcome while the others 
have more often failed of a good result. 

The importance of thorough atten- 
tion to the various food and dust 
factors has been referred to in a pre- 
vious report and need not be dwelt on 
here, nor have the metabolic, endo- 
crine, and other general considerations 
been overlooked. Space has permitted 
only the detailed handling of the sub- 
ject undertaken, namely, the role of 
bacteria. 

Conclusion 

The limited value of non-specific 
protein shock therapy is admitted. 
More important, however, in properly 
selected bacterial cases is the definitely 
specific desensitization which can be 
attained by the careful use of autoge- 
nous vaccines and filtrates. 
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A Method of Evaluation of Results in Hay Fever; Its 
Application to Certain Modes of Treatment^t 

By Samvel M. Feixberg, M.D., F.A.C.P., CJiicago, Illinois 


T HFRAPEUTIC progress in any 
field necessitates a means at our 
. disposal for measuring therapeu- 
tic results. This may impl}^ either an 
objective method or a good subjective 
method. In hay fever this is especially 
desirable because of the natural varia- 
tions in the symptoms. From time to 
time various treatments are advocated 
m hay fever and it becomes necessary 
to measure their value. Modifications 
in technic of old accepted forms of 
treatment must also be evaluated. In 
addition, the measurement of therapeu- 
tic results in hay fever ma)^ be of 
worth also in the study of other factors 
such as age, complications, climate, etc. 

Unfortunately there is no objective 
method for stud)dng results in hay 
fever. We must rel)^ entirely on a 
study of the subjective symptoms. The 
usual means of studying and reporting 
hay fever results are very unsatisfac- 
tory. The most common method, per- 
haps, consists of grading results ac- 
cording to the physician’s impression 
of the S3'mptoms for the entire season. 
Frequently the patient himself is asked 
to evaluate the season after it is over. 

*Read before the Chicago Societj’ of Al- 
Januarj^ 18, 1932. 

fFrom the Allergj' Clinic, Department of 
Medicine, Northwestern University Medical 
School. 


It hardly needs comment to contend 
that such a method has too many ele- 
ments of unreliability. Our powers of 
recollection become diminished in pro- 
portion to the time that has elapsed, 
and this is especially true if the mem- 
or}' is an unpleasant one. 

Even the impression gained day by 
day from studying the immediate or 
daily effect of treatment is not of 
great value unless certain factors are 
taken into consideration. As long ago 
as the middle of the nineteenth century 
Blackley^ noted that there were marked 
variations in the pollen content of the 
air during the hay fever season. He also 
noted that the severity of the symp- 
toms in himself, as well as in other 
hay fever sufferers, depended chiefly 
on the concentration of the pollen in 
the air. This concentration he meas- 
ured by counting the number of pollens 
on a unit area of an oiled glass slide 
exposed to the atmosphere for a unit 
of time. Duke and Durham- in 1928 
emphasized this dependence of severity 
of symptoms on pollen concentration. 
They say: "The marked irregularity 
of the charts (pollen) often accounts 
for variation in the symptoms dis- 
played by patients from day to day 
during a given season’ . 

For many years practically all men 
in the field of allergy have held or cx- 
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pressed similar views. It remained, 
however, for Rackemann and Smith,^’^ 
Acquarone and Gay,'^ and Hopkins® to 
show graphically this correlation of 
symptoms and pollen concentration. The 
symptom curve of Rackemann and 
Smith is drawn from results of 100 
treated patients. The symptoms for 
each patient are shown by a horizontal 
line, a light one for mild symptoms 
and a heavy one for severe symptoms. 


The sym[)tom curve is obtained by 
counting the individual lines where 
they cross the upright date lines, al- 
lowing two counts for the heavy lines, 
and plotting the totals to make the 
symptom curve. The objection to these 
curves is that the symptoms are not 
graded sufficiently, thus not making 
sufheient distinction between symptoms 
of varying severity from day to day. 
Xo attenijn is made to show how treat- 
ment of one type or another may 
influence this symptom curve. 

In 1931 .Acquarone and Gay' re- 
ported a study of the correlation of 
hay fever inciilence in sixty-seven 
treated jiatients with that of pollen in- 
cidence during 1929. In this study the 
ca<ts were divided into four groups: 
tree ca-^es, grass cases, jilanlain cases, 
and ragweed cases. The jicrcentagc of 
cao.'s in each group sluiwing symptoms 
on eacii day wa*^ plotted with the 
eurve*: made from the jiolUm counts. 
‘ >n the whole their figure.', show cor- 
i sti.):; le't’.veen pollen counts and the 
p' Oi’rnf.ige of p.atients .-howing svrnp- 
t an,. Iho.vrver, in the ragweed ca>es. 
’U'hrtrcf from th-ir chart, the cf.rrcia- 
c; u.i. reg vrm eomtant. The oh- 




v mtde bet’.'.een 
hay ffVrr; 


...t 


“a patient who had symptoms for as 
short a period as one hour is included 
in the curve”. 

Two months after the previous pub- 
lication, Gay" made a more extensive 
report of hay fever symptoms in rela- 
tion to treatment. The patients kept 
their own records, marking the day 
“bad” if the symptoms persisted 
continuously throughout the twenty- 
four hours; “poor” if there were an 
hour or two of symptoms during the 
twenty-four hours; and “good” if 
there were no symptoms at all. He 
thus finds, for example, in 1929 that 
the treated cases averaged a total of 
14.4 days of discomfort (8.4 mild 
symptoms and 6.0 days severe), as 
compared with a possible 46.2 days in 
untreated patients. In the ragweed 
group of that year the treated cases 
experienced 14.1 days of symptoms, 
against a possible forty-two days in 
untreated patients. 

Hopkins® also reported a study of 
the correlation of the pollen with the 
symptom curve, but she also did not 
dilTcrcntiatc between grades of .severity. 


AIethod 

The first step is the grading of 
.symi)toms. The patient who goes 
through the season with a little snif- 
fling and no discomfort has an entirely 
(lifFcrcnt result from one who lias 
severe .symptoms with frefjuent dis- 
cfimfort. It .seemed to me, therefore, 
in order to arrive at any valuable cr>n« 
chisi»)n as to treatment, etc., there nin-t 
Ik: a grafling of symptoms intertnediary 
between a few sneezes and tfie uEi't 
severe fiirm of hay fever. The folla'.v- 
ing {dan was adopted and carried o;!t 


during the 1929 ragweed seasor 
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S3'mptoms were graded into five classes. 
Grade 1 , “ver^- slight”, consisted of 
only an occasional sneeze; this degree 
of irritation and sneezing would be 
ignored b}’- many patients unless their 
attention was aroused b}"^ close in- 
quir}'. Grade 2 . “mild”, consisted 
of definite hay fever symptoms last- 
ing an hour or two of the twenty- 
four hours. Grade 3 , “moderate”, was 
defined as including the more contin- 
uous symptoms, lasting a great part of 
the twenty-four hours, but not of a 
very ^•iolent nature and without much 
blocking of the nose. Grade 4 , “severe”, 
consisted of blocking of the nose, 
frequentl}’^ repeated severe sneezing 
spasms, ver}' marked rhinitis, or 
marked eye and throat S}’inptoms ; anj" 
or all of the above symptoms were 
present but not constant throughout 


the twent3r-four hours. Grade 5 , “ver3^ 
severe”, consisted of the same symp- 
toms as Grade 4 , except that they were 
practically constant throughout the 
twent3^-four hours. 

From such daily grading, individual 
symptom curves ma3r be plotted as seen 
in chart 4 . It may readil3" be seen 
that not onl3’^ is there a tendenc3" for 
these curves to be correlated with the 
pollen curve, but each individual curve 
gir’es us a graphic idea of the severit3’’ 
of the season for that particular 
patient. 

Chart 1 represents a composite 
S3’mptom curve obtained b3r charting 
and averaging the daily s3'mptoms of 
a series of patients. Each patient’s 
daily symptoms are represented by a 
dot. The dots for that day are then 
averaged, thus giving us an average 
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who were untreated or only partially 
treated. It is evident that in the latter 
curve there is also a correlation be- 
tAveen the intensity of symptoms and 
the pollen concentration. It is also 
apparent that the suffering of the 
average patient among these untreated 


content to be thus neglected. It is 
therefore not unreasonable to think 
that the symptom curve of a series of 
absolutely untreated patients would be 
at a greater height than is depicted in 
chart 3. 

Thus far it may be seen that in any 



cases reaches a greater intensity and is 
near the maximum for a large part of 
the season. The “untreated” patients 
ui this series comprise chiefly those 
who came in at the beginning of the 
season and had only partial pollen 
treatment, and those who came in the 
middle of the season and had onl)'^ pal- 
liative treatment. It is practically im- 
possible to have a series of ha}"^ fever 
patients under observation during an 
entire season without any treatment 
'vhatsoever — the sufferers are not quite 


group of hay fever patients the results 
may be ascertained from a considera- 
tion of the average symptom curve or 
from a consideration of the individual 
s 3 'mptom curves. Chart 4 contains 
five such individual s^miptom curves, 
each of which illustrates the usual re- 
sult under the conditions noted in the 
chart. It must be emphasized that 
these individual curves are only exam- 
ples of their particular series, and that 
there is considerable variation within 
the series. However, they serve the 
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purpose of illustrating the types of 
curves usually obtained and their in- 
terpretation. 

The bottom heavy curve shows the 
typical course of symptoms in a case 
in which treatment was fairly success- 
ful. It will be seen that this patient 
had many days with no hay fever 


The upper three curves represent 
patients who had considerable hay 
fever and on whom various methods 
of treatment were tried during the 
course of the season. It will be noted 
in each case that the medication had 
no effect on the course of the disease. 
The symptoms continued to be severe 



'.viKit-'ievcr, only o!ic day of ‘’.'Severe” 
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and varied with the pollen density i** 
about the same way as tnight ha\e 
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the top curve it may he seen that th' 
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t<nns ff)r the ne.xl two or three da>-'» 
hut when one consults the poliefi i.iU*' 
it i- obvious that the fall in the h-ttf- 
wa- rcHpi/u'-ible for this improvi-nie.s- 
The CMtUitmed use fit thi- drug d- > 
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not prevent a recurrence of severe hay 
fever when the pollen count rose again. 

For comparing results, it is seen that 
not only must the individual twenty- 
four hour periods be graded, but the 
results of the entire season must be 
evaluated also. The problem here is a lit- 
tle more difficult and there probably can 
be no absolute measure since the usual 
suffering of all hay fever patients is 
not the same and what .would be a sat- 
isfactoiy result in an extreme^ severe 
case might be a decidedly poor result 
in another. Of course, it is possible 
to work out a complicated system for 
measuring degrees of such results, but 
it probably would add confusion. I 
have chosen the following designa- 
tions : failure, poor season, fair season, 
good, and excellent. An “excellent” 
season ma}' be defined as one in which 
the patient has had no hay fever or 
very slight symptoms. A “good” sea- 
son is one in which there has been 
some hay fever but not enough most 
of the time to be annoying. A “fair” 
season is one in which there was defi- 
nite improvement but in which never- 
theless hay fever was present during 
much of the time. A “poor” season is 
one in which it can be ascertained that 
there was some improvement, but not 
enough actuall}^ to relieve the patient 
from his suffering. It is only slightly 
removed from a “failure”, which latter 
term speaks for itself. 

Thus, after evaluating the results in 
individual patients and then tabulating 
the results in a series, we can apply 
the data made available to finally de- 
termine the A^alue of a mode of treat- 
*^ent in hay fever. For example, in a 
senes of sixty-two cases of ragweed 
i’n}’’ fever during the same season 


treated by adequate pollen therapy 

40.5 per cent had “excellent” results, 

30.5 per cent “good”, 13.2 per cent 
“fair”, 8.9 per cent “poor”, and 6.9 
per cent “failures”. 

On the other hand, the nitrohydro- 
chloric acid treatment, which has been 
so enthusiastically advocated by some,® 
when evaluated by such a procedure 
as that discussed above, is shown to 
be unsatisfactor3^ For example, in a 
series of thirty cases during 1929 and 
1930 only one had excellent results 
and possibly two more had fair results. 
Bromides,® also lauded by some in ha}^ 
fever, gave no results in a small series 
of cases. For several years “salva- 
min”, which is the lactone of gallic 
acidethanolaminochlorhydrate, has been 
enthusiasticallyadvocated in Germany.^® 

A series of eight of our local ragweed 
cases treated with this drug, when 
tested out for results by the above 
discussed methods, showed no effects 
whatever from the use of this remedy. 

In the 1931 ragweed season in a 
small series of nine ha}’^ fever patients 
the effect of intranasal applications of 
“cold quartz” radiation (ultraviolet) 
was tried at the request of the Council 
of Physical Therapy of the American 
Medical Association. The previousl}' 
described method of evaluating results 
was employed in these cases. Except 
for slight temporar}"^ improvement in a 
few, lasting one or two hours, this 
therapeutic procedure failed to pro- 
duce results. 

SUM.MARY 

1. There is need for a method of 
evaluating the results in hay fever 
therapy. 

2. Any such method must take into 
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consideration the natural variability in 
symptoms due to daily, seasonal, and 
local A-ariation in pollen concentration. 
Daily pollen counts are absolutely es- 
sential. 

3. The method of evaluating the 
results of any hay fever therapy con- 
.sists of the following steps: 
fa) The grading of the individual 
patient’s daily symptoms, 

(b) The grading of the patient’s en- 
tire season, 

(c) The tabulation of the results of 


the entire group under investiga- 
tion, 

(d) The comparison of the total re- 
sults in such a group as compared 
with groups treated b}’^ usually 
accepted methods and with un- 
treated cases. 

4. Tite above mentioned method 
was applied to such proposed remedies 
as nitrohydrochloric acid, bromides, 
“salvamin”, and intranasal quartz 
light therapy and showed the.se to be 
of no practical usefulness. 
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The Patch Test in the Diagnosis of Contact 

Dermatitis^ 

By Samuel Ayres, Jr., M.D., F.A.C.P., and Nelson Paul Anderson, M.D., 

Los Angeles, California 


T he greatest problem in the con- 
quest of eczema is the determin- 
ation of the etiology in a given 
case. Attempts have been made to 
differentiate between those cases of 
eczema due to internal causes and 
those due to external irritants, the 
former being designated as eczema 
and the latter as' dermatitis or derma- 
titis venenata. Such a distinction is 
often impossible on clinical grounds 
and should he made only in the pres- 
ence of positive substantiating proof. 
The possible exception is a clean-cut 
case of dermatitis due to poison oak 
or poison ivy. Here the presence of the 
eruption in irregular blotches and 
streaks where branches and leaves have 
rubbed against the exposed parts of 
the body is suggestive. Also the usual 
violent type of vesiculation and edema, 
especially if coupled with a history of 
exposure within twenty-four to forty- 
eight hours prior to the onset of the 
eruption, is usually sufficient to estab- 
lish a diagnosis. 

Fundamentally there is no difference 
either histologically or in most cases 
clinicall}' between an eczema of inter- 

*Read before the Eighty-fifth Semi-annual 
Meeting of the Southern California ^Medical 
Association, Hollywood, California, Nov. 
14 , 1931 . 


nal or external origin. The essential 
point is not a matter of labelling a 
given eruption eczema or dermatitis 
venenata but of proving the etiology 
and of incorporating it in the diag- 
nosis. No one could quarrel with a 
diagnosis of eczema (food allergy) or 
eczema (primrose), although if one 
preferred to use the designation der- 
matitis venenata (primrose) the diag- 
nosis would be equally valid. 

Sometimes the location of an ecze- 
matous eruption will suggest an exter- 
nal etiology, but too much dependence 
should not be placed on such evidence 
as it will often prove misleading. For 
instance, arsenical dermatitis due to 
intravenous therapy or to poisoning 
from contaminated food, may first 
manifest itself on the exposed parts of 
the body and may for a long time show 
a predilection for these areas. In such 
cases exposure to the sun aggravates 
the eruption, but it would be telling 
only half of the truth to say that such 
a case of eczema was due to idio.syiu 
crasy to the sun’s rays, and if the 
investigation went no further the pa- 
tient certainly would not be cured. 

Such misleading clues arc frequently 
encountered. It becomes all the more 
important, therefore, to jirovc the re- 
lationship between a given eczematous 
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redness corresponding in size and shape 
to the central test area. Papules and 
vesicles are also usually present, corre- 
sponding to the appearance of the 
original eruption. Evidences of the 
reaction can usually be noted for three 
or four days or longer after the test is 
applied. In rare instances the reaction 
may not develojj for forty-eight hours 
after the test is applied. 

The test is simple, inexpensive, and 
closely simulates the natural conditions 
under which the dermatitis developed. 
It is usually very accurate. A few 
cases have been reported in which only 
certain areas of the skin were hyper- 
sensitive so that in the case of a der- 
matitis of the face, a patch test on the 
arm was negative while one performed 
on the face after the eruption had sub- 
sided was strongly positive. Such in- 
stances are probably uncommon, but 
the possibility should be borne in mind. 

Clinical Review 

During the past two years, we have 
made patch tests on forty-seven pri- 
vate patients ; of these twenty-four 
have been positive, twenty-one nega- 
tive, and two of doubtful interpieta- 
tion. The value of the test lies not 
only in the positive reactions which 
definitely establish the etiology, but 
also in the negative results which ex- 
clude certain suspected substances. In 
nine of the twenty-one patients who 
did not react to the patch test, subse- 
quent investigations along other lines 
revealed other causative agents such as 
fungi, yeast, arsenic poisoning, food 
and pollen allergy, and infection with 
demodex folliculorum. 

The following is a list of the sub- 
stances which have given a strongly 


positive reaction in the twenty-four 
cases in this series. 

Pl,.\NTS : 

Primrose, lantana, geum, wigandia, sum- 
mer grass, wild mustard. 

Cosmetics : 

“Dew” (for hyperidrosis), henna, (red 
and bronze), Inecto (hair dye). These posi- 
tive tests were all obtained on the same 
patient. 

Drugs : 

Ammoniated mercury ointment (two per 
cent), butesin picrate ointment (three cases), 
adhesive tape (B & B), procaine (two 
cases), oil of eucalyptus, ephedrine sulfate 
solution, ephedrine butesin (Abbott 1755). 

Industrial Irritants, Etc. 

“Calcium”, a liquid containing essentially 
40 per cent calcium chloride, used in harden- 
ing cement. 

Union cleaning solvent. 

Gas gauge fluid (a red liquid used in the 
gasoline gauge on the dashboard of certain 
automobiles). 

Ground rubber and cement. , 

Many other substances have been re- 
ported which have caused eczematous 
eruptions by local contact, and doubt- 
less many others hitherto unreported 
will in the future be incriminated by 
means of patch tests. Cases of poison 
oak dermatitis are usually so charac- 
teristic that we have made no effort to 
control such a diagnosis b}' the patch 
test. 

A few of the cases in this series arc 
sufficiently interesting to justify re- 
porting them briefly in order to illus- 
trate certain points. The danger of 
placing too much reliance on circum- 
stantial evidence and on the clinical 
appearance is well demonstrated in the 
cases of two dentists who were seen 
within a few days of each other, both 
of whom presented eczematous eruj)- 
tions on the hands. 
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Case I 

Dr. D.S.B. had had an eruption of the 
hands and fingers at intervals for one 
and a half years. He had used procaine for 
two and a half years before the onset of the 
eruption. For a period of eleven months 
since the onset of the eruption he had re- 
mained away from his office and during this 
time the hands had remained well. The erup- 
tion had reappeared four or five days after 
his resumed use of procaine. A second vaca- 
tion of six weeks resulted in a disappearance 
of the eruption which, however, recurred 


within a few days after his return to work. 
A detailed general history did not reveal any 
abnormalities. The eruption involved the 
fingers and consisted of a scaling condition 
which extended beneath several of the nails. 
(Figure 1) The right index finger pre- 
sented a few deep-seated vesicles. Micro- 
scopic examination of scales and vesicles 
was negative for fungi. “Mosaic” forms 
were found on microscopic examination of 
a few insignificant scales from between the 
toes. A patch test of procaine solution was 
still strongly positive four days (figure 2) 
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after it was applied and had not entirely dis- 
appeared four weeks later. The reaction was 
slow in developing, not reaching its height 
for at least fortj^-eight hours after the test 
was applied. Eight months later the patient 
injected two minims of procaine into his 
arm. An area of redness developed within 
twenty-four hours ; the anesthesia lasted for 
three and a half days following which the 
entire area sloughed out. When the same 
amount was injected into the arm of his 


associate, the anesthesia lasted only three 
and a half hours and there were no evidences 
of irritation. 

Case II 

Three days after Dr. B. had made his last 
visit. Dr. L.W., also a dentist, consulted 
us about an eruption of two weeks’ du- 
ration on the hands There were areas of 
redness and scaling with a tendency to fis- 
suring on the fingers and backs of the hands 
and an especially irritated area on the left 



Fig. 2. Positive patch test with procaine. 


(Case I) 
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index finger. (Figure 3) There was some 
scaling between several toes. A patch test 
with procaine was negative after twenty- 
four hours and showed no sign of reaction 
during the next five days. Microscopic ex- 
amination of scales from the hands, macer- 
ated in 40^ per cent potassium hydroxide, 


butesin picrate have been reported in the 
dermatological literature and three such cases 
occurred in this small series of twenty- 
four patients. One of these cases illustrates 
not only the type of the eruption but also 
the spreading of the rash to areas apparently 
not originally in contact with the irritant. 



Fig. .1 Epidermophytosis involving index finger and thumb. Negative patch test with 
procaine (patient was a dentist). Positive microscopic examination for spores. (Case it) 


showed tyi)ical chains of spores. “Mosaic” 
forms were found in scales from the feet. 
A culture from the toes was positive for 
monilia. No culture was made from the 
hand. 

These two cases afford an interesting prob- 
lem in differential diagnosis. The clinical 
appearance in both cases was similar and the 
expostire to iirocainc was suggestive of a 
contact dermatitis. The positive patch test 
and the negative microscopic findings in the 
one case, and the negative patch test and 
positive microscopic findings in the other 
established a clcan-ctit diagnosis in both. 

Many instances of hypersensitiveness to 


Cash III 

J.M., a boy about twelve years old, injured 
his left elbotv which was immobilized with 
adhesive strapping. A few' w'ceks later a 
blister developed tinder the adhesive. The 
adhesive was removed and butesin picrate 
ointment applied. Considerable irritation 
resulted and several other remedies were 
tried, but w'crc not successful in controlling 
the eruption. When he reported for observa- 
tion the eruption had been present for alxnit 
one month and had involved extensive area;- 
of the liody. The left arm was red, edematous, 
oozing, and crusted. The face, neck, chest, 
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and other arm presented a more diffuse ery- 
thematous, blotchy appearance, (Figure 4) 
This diffuse eruption had been present only 
a week. Under the use of mildly astringent 
and antiseptic wet dressings the eruption 
gradually subsided. Patch tests were made 
with butesin picrate ointment and with ad- 
hesive tape. The adhesive tape did not irri- 
tate but the test with butesin picrate was 
strongly positive. 


Case IV 

Mr. H.C. represents another instance of 
irritation from butesin picrate ointment, 
showing also a delayed reaction from the 
test. Two weeks before coming in, he was 
badly sunburned while driving in an open 
car with the top down. Two days later he 
applied butesin picrate ointment which 
seemed to irritate. The “sunburn” seemed to 
last an unusually long time but was gradual- 
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ly subsiding, when the night before coming 
in he again applied butesin picrate ointment. 
This resulted in a severe flaring-up of the 
eruption. Examination revealed an eruption 
limited to the face and neck, and especially 
pronounced on the front of the cheeks and 
nose, which were diffusely red, covered with 
vesicles, yellow crusts, and serous exuda- 
tion. (Figure 5) A patch test with butesin 
picrate ointment was negative on removal 
twenty-four hours later but began to develop 
redness and vesiculation within a' few more 
hours. Two days after it had been removed 
the test area was still violently inflamed. 

Butesin picrate contains two sub- 
stances, both of wliich have been 
known to cause irritation. Picric acid 
is a tri-nitro-phenol and butesin is 
butyl-para-amino-benzoate. 

Henna, a vegetable dye, is usually 
regarded as an innocuous coloring 
preparation for the hair. In fact some 
textbooks state definitel}'’ that it is 
non-irritating. Inecto, a proprietary 
dye, also claims to be free from irri- 
tating properties. That such dogmatic 
statements are unjustifiable is shown 
by the following case. 


Case V 

Mrs. J.lil., a beauty shop operator, had 
been having an eruption of the hands and 
arms at intervals for two months. The present 
eruption had been in evidence two days. 
The eruption was limited to the hands and 
arms, extending for a short distance above 
the cubital spaces. The entire involved 
areas were red, edematous, covered with exu- 
date and crusts and fissured in places. The 
greatest involvement was on the flexor sur- 
faces. (Figure 6) There was a mild ery- 
themato-vesicular eruption on the face and 
chin. Patch tests were made with eleven 
preparations used in hair-dressing. Inecto, 
red henna, and bronze henna gave strongly 
positive reactions after twenty-four hours, 
the greatest reaction being caused by red 
henna. Five days after the eruption had sub- 
sided, a new outbreak began on tbe fingers, 
spreading to the hands, forearms and several 
days later to the anterior aspects of the 
thighs just above the knees where she had 
rested her arms. This recurrence followed 
shampooing a woman’s hair which had pre- 
viously been dyed with Inecto. 

Each case history is a veritable de- 
tective story, at times taxing the pow- 
ers of observation of both physician 
and patient. It is obviously impractica- 
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ble to test all of the substances with 
which a patient may come in contact. 
It is a serious error, however, to 
disregard any substance simply be- 
cause it has not been reported pre- 
viously as a cause of dermatitis. 
Assisted by a careful history and an 
intelligent clinical examination, the 
patch test is invaluable in determining 
the etiology of many eczematoid erup- 
tions. It is just as much the duty of 
the physician to prevent recurrences of 
a disease as it is to treat the present 
attack. In the case of the eczematoid 


eruptions as with most other diseases, 
an understanding of the etiology is the 
indispensable factor in preventing such 
recurrences. 

Summary 

1. The advantages of the patch test 
in determining the etiology of certain 
cases of dermatitis are mentioned, to- 
gether with a description of the meth- 
od of applying the test. 

• 2. Twenty-four cases of eczematoid 
dermatitis are reported, some of them 
in detail, in which the etiology was es- 
tablished by means of the patch test. 
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Accepting the feasibility of neutral- 
ization of insulin within the blood 
stream, the exact nature of the sub- 
stance or substances responsible for 
the phenomenon is unknown. Karelitz 
et al,^ as a result of their experiments, 
concluded that the inhibiting agent was 
probably enzyme-like in character and 
suggested that it might be trypsin. 
Their assumption was based partly 
upon the fact that trypsin is known 
to inactivate insulin and -partly upon 
their own observations that the 
insulin-inhibiting property of blood 
could be diminished or destroyed by 
heating the blood preliminary to the 
addition of the insulin. If their con- 
jecture be true, it must be assumed 
that trypsin is present in the blood of 
normal persons and that its concentra- 
tion is increased in diabetes thus ac- 
counting for the greater inhibitory 
effect of diabetic blood. Mauriac and 
Aubertin® had reported previously the 
antagonistic action of diabetic and nor- 
mal blood plasma and cells upon insu- 
lin action. They believed that a 
so-called anti-insulin substance resided 
within the red blood cells and that it 
diffused from there to the plasma. 
They also advanced the idea that pos- 
sibly in some cases of diabetes the 
I)ermcability of the cells was increased 
thus allowing more anti-insulin to 
enter the plasma. Epstein and Rosen- 
thal,' as an outcome of some ex- 
perimental observations on animals, 
proposed the “trypsin theory” as a 
IKXssible explanation of certain clinical 
cases of hyperglycemia and glycosuria. 
The gist of their contention is that 
under certain conditions changes in the 
permeability of the endothelium of the 
blood capillaries of the })ancreas occur, 


as a result of which the secretory pro- 
ducts of the acini, particularly trypsin, 
gain access to the blood stream. Since 
the islets and acini of the pancreas 
possess a common blood supply, oppor- 
tunity is provided for immediate con- 
tact of internal and external pancreatic 
secretions, hence neutralization of in- 
sulin by trypsin. The same investiga- 
tors demonstrated also that when 
tr3'^psin entered the portal blood stream 
glycogenolysis in the liver resulted. 

Present Investigation 

Realization of the fact that further 
work along these lines is necessary 
before any practical application can be 
made of the above-mentioned contri- 
butions led to the idea that some 
information might be gained from 
investigating the urine in a manner 
similar to that which has been used by 
others in studying the blood, to decide 
whether or not the insulin-inhibiting 
factor passes from the blood stream 
into the urine. If such excretion does 
occur, provision thus might be afforded 
for learning something of its nature 
and properties when separated in a 
natural way from the proteins of the 
plasma. 

If the blood does contain some sol- 
uble substance, enzymic or otherwise, 
capable of influencing insulin in the 
manner indicated, it is reasonable to 
surmise that its presence should be 
manifest in the urine. Therefore, the 
first requisite in pursuit of the prob- 
lem would be to ascertain whether or 
not urine docs' show any evidence of 
insulin-inhibiting effect; if so, whether 
this is more pronounced with the urine 
of diabetics than with that of non- 
diabetics, and finally to attempt to gain 
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some information regarding the na- 
ture of this phenomenon. 

At the outset, the undertaking is 
beset with difficulties and the oppor- 
tunities for fallacious results and con- 
clusions are numerous. However, the 
findings thus far have j^roved suffi- 
ciently enlightening to warrant the 
presentation of this preliminary report, 
the details of which follow. 


jMethods of Investigation 

One c.c. of a solution containing 
one unit of insulin per c.c. was added 
to 5 c.c. of urine. After incubating at 
3/ C. for thirt}’ minutes the mixture 
was injected subcutaneously into the 
flank of a rabbit which had received 
no food during the preceding twelve 
hours. As control tests, 5 c.c. of nor- 
mal saline solution were used in place 
of the urine. Samples of blood for 
estimations of the blood sugar were 
obtained from the marginal vein of the 
rabbit’s ear immediately before and at 
intervals of one, two, and three hours 
after the injection. The method used 
for estimating the blood sugar was 
that described by Pickard and Pierce® 
employing 0.1 c.c. of blood. 

One complete experiment consisted 
of one or more tests with saline and 
insulin to ascertain the normal response 
of the rabbit to one unit of insulin 
followed by a test using one unit of 
insulin with unheated urine from a 
patient with diabetes ; another, using 
one unit of insulin with a sample 
of the same urine after it had been 
heated; and still another test, using 
one unit of insulin with urine from a 
non-diabetic hospital patient who was 
not acutely ill, or from a normal per- 
son. During the conduct of an experi- 


ment as outlined above the same animal 
was ^ used tliroughout. A different 
rabbit was used for each similar set 
of tests. 

In the majority of cases, the urine 
employed was that excreted during 
the early part of the day before break- 
fast and in the case of diabetics before 
the morning dose of insulin had been 
administered. Instructions were given 
for the indiwdual to empty the bladder 
immediately upon awakening in the 
morning. This urine was discarded so 
far as the purpose of the present inves- 
tigation was concerned. About one 
and one-half hours later, the specimen 
for the test was obtained by voiding 
or, as in the case of adult female 
patients, by catheterization. By using 
the morning urine after a preliminary 
emptying of the bladder it was hoped 
to avoid the effect of any excreted 
insulin which might have escaped from 
the circulating blood during the night 
in insulin-treated diabetics. Also, by 
having the specimens secured at that 
time it was thouglit that a more con- 
stant and comparable concentration of 
the urine might be obtained. The 
series of cases under consideration 
does not include any patients with in- 
fections since it is known that infection 
in some way depresses the effectiveness 
of insulin. Routine examinations were 
carried out on all specimens of urine 
before use and any that were found to 
contain protein, pus, or blood cells 
were discarded. The presence of -sugar 
or acetone in the specimens appeared 
not to influence the results as evi- 
denced by control tests with solutions 
containing amounts of these substances 
comparable with those in the urine 
samples. For the purpose of non-dia- 
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betic controls, specimens from persons 
of similar sex and age as the individual 
diabetics v^ere employed. 

In order to test the effect of tem- 
perature upon the urine with regard to 
its insulin-inhibiting property, a por- 
tion of each sample of diabetic urine 
was heated in a water-bath. In some 
instances, it was subjected to a tem- 
perature of from 55° to 60° C. for 
from three to eight hours. In others, 
it was placed in boiling water for from 
five to twenty minutes. After the heat- 
ing and subsequent cooling, any de- 
pletion in volume was made up by the 
addition of distilled water. The speci- 
men was then kept at ice-box temper- 
ature until the next morning when the 
test with insulin was carried out in 
exactly the same manner as with the 
unheated urine. 

In consideration of the importance 
of reaction conditions on the activity 
of insulin, the reaction of each sample 
of urine was adjusted to pH 6.4 before 
the addition of the insulin. This figure 
happened to be the reaction of the 
saline solution used throughout these 
experiments and for that reason was 
adopted as the standard. 

In view of the relative inconstancy 
of the blood sugar concentrations of 
fasting rabbits and of their response 
to one unit of insulin, the method of 
e.xpressing the results for purposes of 
com])arison was that employed by Cul- 
haiie" in the assay of insulin. Accord- 
ing to this method, the blood sugar 
concentrations at one, two, and -three 
hours were added together and the sum 
of these divided by three to obtain the 
average level of the blood sugar fol- 
lowing the injection. The resulting 
figure was then subtracted from that 


representing the blood sugar imme- 
diately preceding the injection. The 
difference was finally expressed in per- 
centage of the original blood sugar 
finding. This gives what is referred 
to as the percentage fall of, the blood 
sugar. 

Results 

The basis of this report consists of 
the results obtained in twenty-five 
complete experiments as referred to 
above; each consisted of four parts, 
making in all 100 individual observa- 



Fic. 1. Comparison of tlic avcrafTc per- 
centage fall in the blood sugar of ralihits 
following the injection of one unit of insulin 
and 5 c.c. of (1) unheated diabetic urine. 
(2) non-diabetic urine, ( 3 ) heated diabetic 
urine and (4) normal saline solution. 
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tions. "Whereas no indisputable con- 
clusions can be drawn from such a 
relatively small number of tests, some 
points of interest evolve from an 
analysis of the findings. As might be 
expected in an investigation of this 
kind, some discrepancies were encoun- 
teied but comparison of the various 
parts of the experiments considered as 
groups yields some rather definite re- 
sults. 

Bj’’ assembling all the data into four 
groups and comparing the average per- 
centage fall of blood sugar thus ob- 
tained with unheated diabetic urine, 
heated diabetic urine, non-diabetic urine 
and saline as depicted in figure 1. it 
is seen that diabetic urine causes the 
greatest amount of insulin inhibition, 
non-diabetic rather less, and heated 
diabetic urine none at all as compared 
with the saline controls. Consideration 
of the series as a whole suggests at 
least some differences in the effects of 
the various test substances upon insulin 


action. Further comparisons reveal 
the nature of the tendencies. Refer- 
ence to table 1 shows that the fall in 
blood sugar following the injection of 
unheated diabetic urine and insulin 
was less than that obtained with sim- 
ilar amounts of normal saline and in- 
sulin in twenty out of the twenty-five 
experiments (80 per cent). The fall 
was greater in four cases (16 per cent) 
and showed no difference in one case 
(4 per cent). In every experiment the 
decline in the blood sugar was greater 
with the diabetic urines which had 
been heated than with the unheated 
portions of the same samples, indicat- 
ing more marked insulin effect in the 
former or, in other words, destruction 
of the insulin-inhibiting factor by heat. 
The urine of non-diabetic hospital pa- 
tients and of normal persons was 
capable apparently of causing at least 
slight inactivation of insulin. In eigh- 
teen cases (72 per cent) the fall in 
blood sugar was less with non-diabetic 


Tabli: I 

Observation 

Fall in blood sugar with unheated diabetic urine and insulin less 

than with normal saline and insulin 

Fall in blood sugar with unheated diabetic urine and insulin 

greater than with normal saline and insulin 

Fall in blood sugar with unheated diabetic urine and insulin the 
sam e as with normal saline and insulin 

Fall in blood sugar with unheated diabetic urine and insulin 
less than with heated diabetic urine and insulin 


Number 
of cases 

20 

4 

1 

25 


Per 

cent 

80 

16 

4 

100 


Fall in blood sugar with non-diabetic urine and insulin less than 

with normal saline and insulin ;••••. 

Fall in blood sugar with non-diabetic urine and insulin greater 

than with normal saline and insulin ._ 

Fall in blood sugar with non-diabetic urine and insulin the same 
as with normal saline and insuli n 

Fall in blood sugar with unheated diabetic urine and insulin less 

than with non-diabetic urine and insulin 

Fall in blood sugar witli unheated diabetic urine and insulin 
greater than with non-diabetic urine and insulin ....... - 

Fall in blood sugar with unheated diabetic yrine and insulin 
the same as with non-diabetic urine and insulin 
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urine than with saline. It was greater 
in six cases (24 per cent) and showed 
no change in one (4 per cent). The 
fall was less with diabetic . urine than 
with non-diabetic urine in only fifteen 
instances (60 per cent). It was greater 
in nine cases (36 per cent) and the 
same in one (4 per cent). 

With regard to the degree of sever- 
ity of the diabetes in relation to 
inhibition of insulin by urine, there 
appeared to be some difference, al- 
though not pronounced, between the 
effect of urine from cases labelled 
severe' and those classified as mild. 
Urine from the severe cases did tend 
to exhibit more marked inhibitory 
effect upon insulin than did that from 
the so-called mild cases. 

It would appear from the data pre- 
sented above that urine probably does 
contain a thermolabile substance which 
has an antagonistic influence upon in- 
sulin activity although its existence is 
not proved. While this substance ap- 
pears to exist in the urine of non- 
diabetics it seems to be present in 
slightly greater concentration in the 
urine of diabetics. Since it has been 
shown by others that a thermolabile 
insulin-inhibiting agent is present ap- 
parently in blood plasma'-^ it would 
seem reasonable to assume that the 
substance in urine which is responsible 
for somewhat similar effects is the 
same as that which is present in the 
blood. 

Discussion 

The only evidence in favor of an 
enzyme-like character of this special 
urinary constituent is its behavior 
toward heat. A more detailed study 
of its properties is in progress. While 


it may be trypsin or trypsinogen no 
unmodified claim is made to that effect. 
As a matter of fact, the balance of 
evidence is rather opposed to such a 
view. Trypsin is a powerful proteolytic 
enzyme and normal blood contains 
probably only a very small amount of 
it in the active state owing to the pres- 
ence of anti-trypsin. Of the pancreatic 
enzymes, diastase is found in urine 
normally but trypsin and lipase are 
believed to appear there only under 
special conditions. Trypsin is present 
chiefly as trypsinogen, especially abun- 
dant after a meat diet." Wago® found 
that following the intravenous injec- 
tion of pancreatin into rabbits the 
proteolytic pancreatic ferment was ex- 
creted rapidly and abundantly into the 
urine. Thus it is seen that it is possible 
for trypsin or trypsinogen to gain 
access to the urine under certain con- 
ditions. Its concentration there, apart 
from the factors which influence the 
concentration of the urinary constit- 
uents in general, might depend upon 
an increased trypsin content of the 
blood or diminished production of 
anti-trypsin. In this regard it should 
be mentioned that lacono,” in investi- 
gating the e.xternal secretions of the 
pancreas in the blood of diabetics, 
found that the trypsin content did not 
show any appreciable change over that 
of non-diabetics. 

There arc still other avenues of 
speculation. For e.\ample, Loewi’® has 
described a hormone-like substance 
called glyccmin believed to be formed 
in the liver which interferes with the 
utilization of glucose by the tissue 
cells. The existence of this substance 
is, however, problematical." Then there 
is the iKissibility of the ab.sence or 
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deficiency of some complement or 
coferment which may he necessary for 
insulin to exert its full effect. But as 
pointed out by Karelitz and his co- 
workers/ acceptance of this conception 
implies inadequacy of these factors in 
normal blood in vitro and still more 
marked inefficiency in diabetics. 

It has been suggested that normal 
urine contains insuliid--’'’ but the con- 
tention has been refuted by Lawrence.’^ 
Lessened insulin content of diabetic 
urine could hardl}’ explain the limited 
drop in blood sugar when standard 
amounts of the urine and insulin are 
injected into rabbits. If such be the 
case, however, heating the urine should 
not cause a more marked fall in blood 
sugar as compared with the effect of 
unheated urine. Also, if normal urine 
contains active insulin, the effect of 
this plus that which is added should 
result in a more marked fall in blood 
sugar than in the case of the saline 
controls. Actual observations prove 
these suppositions to be untenable. 

There is still to be considered the 
possible influence of some chemical or 
bacterial constituent of urine upon the 
activit}’ of insulin. It has been shown 
that insulin can be inactivated by am- 
monium hydroxide and other alkalies’'’ 
but estimations of ammonia in the 
various specimens both before and 
after heating indicate that A’ariations 
in this constituent were not the cause 
of the differences observed in the 
specimens with regard to insulin eflect. 
Certain liactcrial and chemical toxins, 
e.g., diphtheria toxin and histamine, 
are reputed to have a deleterious influ- 
ence upon the activity of insulin.’'”*”’" 
It is a matter of jjractical experience 
tliat diabetics do badly in the presence 


of infection. It is uncertain as yet 
exactly how infection exerts its in- 
fluence in these cases, whether it is a 
matter of direct neutralization of 
insulin by the toxins produced by the 
bacteria, the elaboration of some chem- 
ical substance possessing anti-insulin 
properties, for example, some protein- 
split product, the passage into the blood 
stream of trypsin as the result of 
altered permeability of the endothe- 
lium of the blood vessels of the pan- 
creas as suggested by Epstein and 
Rosenthal,’ or whether it is due to 
stimulation of certain glands of inter- 
nal secretion, whose products are an- 
tagonistic to insulin such as the thyroid 
and the adrenals as favored by Law- 
rence and Buckley.’’ The possible 
influence of some of these factors has 
been discussed already but with regard 
to the effect of any bacteria in the 
samples of urine employed in these 
tests, gross contamination was not j^er- 
mitted. On several occasions, cultures 
were made from the sediment of the 
centrifuged samples and suspensions of 
the organisms obtained by washing the 
surface of the media with normal sa- 
line. 'I'o these concentrated suspensions, 
insulin was added and injections made 
into rabbits in the same manner as in 
the tests de.scribed above. While there 
was evidence of slight insulin inhibition 
it was obviou.s that tlie j)resence of any 
bacteria or bacterial toxins ordinarily 
present in the urine could not account 
for the whole of the inhibit<irv effect 
e.xhibited by urine. This is rather in 
agreetnent with the find^ng^ of Sween- 
ev”' who concluded that toxemia pro- 
duced by diphtheria toxin in animals 
had little, if any, effect upon the action 
of injected insulin. Hi' deduction was 
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Observations on Human Adrenals with Especial 
Reference to the Relative Weight of the 
Normal Medulla^ 

By Clarence Quinan, M.D., and Adolphus A. Berger, M.D., 

San Francisco, Californio 


D espite the immense amount 
of Avork that has been done on 
various problems that have to 
do with the suprarenals, the question as 
to the weight of an average, fresh, nor- 
mal gland still remains in doubt and 
no figures Avhate\’er are as yet aA'ail- 
able as to the weight of its medulla. 
Now to he sure, insofar as the first 
question is concerned, it is possible to 
set up a tentative average A^alue by 
means of data to be found in the liter- 
ature of the subject. For example, 
this can be done simply by combining 
the figures contained in the papers of 
Dietrich and Sicgmund' and Materna." 
This procedure, which brings together 
the experimental results of fourteen 
workers, yields a mean waluc of 12.3 
grams for both adrenals or a value of 
slightly more than 6 grams for a single 
gland. However, it would appear that 
this figure is much too high. For 
Matcrna." on weighing presumaidy 
normal suprarenals secured from the 
Ijodies of twenty-live jiersons who had 
>uftcred violent death.' — eleven were 
those of suicide'' -found th:u the aver- 
age weight of a '•ingle gland was :\]>- 
pro.ximately 4..^ grains; whereas with 


glands removed from forty pathologi- 
cal subjects, he* obtained the following 
average values for the left adrenal : in 
twelve cases in which death had been 
caused by various circulatory condi- 
tions, 5.8 grams ; in twenty average 
hospital autopsy subjects, 6.2 grains; 
and in eight subjects with various 
septic diseases, 8.4 grams. Having 
found experimentally that more or less 
profound changes in the normal rela- 
tion of the watery and lipoid elements 
of the suprarenal gland are character- 
istic of certain disease processes, Ma- 
terna believes that this variable factor 
is chiefly responsible for the seemingly 
discrepant weight findings just de- 
scribed. 

In regard to the second question — 
that as to the weight of the normal 
medulla — it should perhaps be stated 
in passing that Elliot and Tuckelt,''' by 
means of planimetcr measurements 
made with serial sections, determined 
the amount of medullary tissue in the 
left suprarenal glands of two rats and 
found that the medulla formed 9 per 
cent of the gland in a male rat of 120 
grams, and 6 per cent in one of 190 
grams; and that Donaldson." who ex- 
amined by a similar method the supra- 
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renal glands of seventeen albino rats, 
got a mean value of 8.4 per cent for 
the ratio of the volume of the medulla 
to that of the whole gland. 

Such, it would seem, are some of 
the principal facts now available as to 
the two points under consideration. 

In this paper a brief account is given 
of various data obtained during an 
experimental study of human adrenal 
glands. However, the main object in 
vieAV was to determine if possible the 
relative mass of the normal medulla 
by dissecting it out and weighing it as 
a separate structure. 

Materiai, 

All of the data used in the prepara- 
tion of this pajDer were obtained in the 
autopsy department of a coroner’s 
office, by means of postmortem exam- 
inations carried out among the un- 
known dead of a large city. These 
examinations were made from three to 
five times weekly during a period of 
nearly five months. 

In the great majority of cases the 
subjects utilized were those of persons 
who had met death suddenly through 
violence of some sort — for example, in 
automobile accidents or through falls, 
blows, crushing injuries, or gunshot 
wounds. However, in five instances 
accidental drowning was the cause of 
death and there were a few cases of 
suicide. In all nearly 100 pairs of 
glands were examined. Since, for lea- 
sons that will appeal' later, occasion- 
ally it seemed advisable to reject 
suprarenals obtained from subjects 
that appeared to be normal and since, 
for comparative purposes, many of the 
"lands examined were those found in 
the presence of various iiathological 


states such as occur, for example, in 
cardio-renal disease, in pneumonia or 
in septic infections only fifty pairs of 
glands are included in our series. 

In regard to the question as to the 
sex factor, it may be stated that of 
the fifty normal subjects, forty-one 
were males and nine were females. 
The question as to the age factor can- 
not be answered definitely. However, 
the estimated age values of the fift}' 
normal subjects ranged from seventeen 
to sixty-two years and gave an average 
of 39.7 years. 

The general findings made in the 
course of this study have now to be 
considered. As several kinds of data 
must be dealt with, it will be conven- 
ient to describe in the following pages 
( 1 ) certain factors that a])])ear to mod- 
ify the shape of an adrenal gland, (2) 
some data obtained by micrometer 
measurements, (3) the isolation of the 
medulla, and 14) the experimental 
results. 

Factors that Modify the Form of 
THE SuPRAREXAL GeaND 

Snbcapsular Location of the Gland. 
Bartlett' described this as “a rare con- 
dition in which the adrenals lie in part 
or entirely in direct apposition with 
the kidney jwrenchyma witii no inter- 
vening capsule’’. In his case botli of 
the adrenals were firmly adherent to 
the kidneys thougii this condition was 
more marked on the riglit tiian on llie 
left side. He found that tlie right 
suprarenal measured 45 inin. vertically 
by 50 mm. in width at its widest ])art. 
As botli glands were to be cxainiiu-d 
histologically, they were not weighed. 

Other cases of snbcapsular location 
of the suprarenals have been reported 
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by Apert and Vallery-Radot® and by 
Omelskyj.® Having observed hetero- 
topia of the suprarenal in the kidney 
no less than four times, Omelsl<yj 
remarks “that in comparison with the 
frequency of this phenomenon it is 
astounding how rarely it is mentioned 
in the literature”. Regarding the ques- 
tion as to what portion of the adrenal 
surface is prone to unite with the kid- 
ney substance, he noted that in each 
instance the adrenal was attached only 
at its under extremity. Many of these 
glands, he states, appeared to be very 
much enlarged. 

Two cases of unilateral, right adrenal- 
renal heterotopia were examined in the 
course of this study. The bodies of the 
subjects concerned were those of pow- 
erfully built men who had suffered 
violent deaths appai'ently while in a 
state of perfect health — in one case 
from a fracture of the skull, in the 
other from a penetrating wound of the 
throat. In each instance the lower 
extremity of the right suprarenal was 
embedded to the depth of several mil- 
limeters in the substance of the kidney ; 
so firm indeed was the union between 
the two tissues at this point that the 
gland could be separated from the 
kidney only by cutting deeply into the 
parenchyma of the latter organ. These 
glands were unusually large and in 
each one the tissue seemed to be 
thinned out in places. They were ex- 
tremely bizarre in shape. Neither one 
is included in the normal series listed 
in table 1. Expressed in millimeters, 
the length and width measurements of 
the two glands were, respectively, 69 
by 46. and 45 Iw 55. In gram.s, the 
weights of each whole gland and its 


medulla were, respectively, 7.029-.765 
and 6.475-.740. 

On the whole, such as it is, the fore- 
going evidence seems to indicate that, 
when it is adherent to the kidney, the 
suprarenal gland gradually becomes 
pulled out of shape and enlarged — 
particularly in its transverse measure- 
ment. It may be added, as of some 
interest in this connection, that no dis- 
tortion of the suprarenal was noted in 
those cases — and this condition was 
encountered a number of times — in 
which the gland was firmly united with 
the under surface of the liver. 

Absence of One Kidney. This ap- 
pears to be a rare condition. Guizzetti 
and PariseE° found that, one kidney 
was absent in 39 out of 20,000 au- 
topsies. However, the statistics as to 
the incidence of this condition vary 
'widely. Other authorities assign val- 
ues that run as high as 1 in 4,000. 
Usually it is the left kidney that is 
missing. 

What effect does the absence of one 
kidney have upon tlie shape of the 
corresponding suprarenal gland? 

Miloslavich^^ answers this question 
by stating that, in such a case, the 
suprarenal is rounded in form and 
that neither of its surfaces exhibits the 
indentations and longitudinal I’idges 
that usually characterize this gland. It 
is not to be denied, he affirms, that 
under normal circumstances the kidney 
and the liver offer a resistance to the 
suprarenal that probably e.xerts some 
influence upon its configuration. How- 
ever, his paper contains no autopsy 
data obtained from cases of renal 
aplasia. 

In a case of absent left kidney de- 
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Fig. 1. IS'oriTial adult adrenals pliotograplicd in the fresh state. Note pressurc-ridge on 
each one. 
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scribed by Lucksch'^- the left adrenal 
was rounded in form and exhibited 
none of the usual surface markings. 
It measured 38 by 35 millimeters. The 
two glands weighed in the fresh state 
10.5 grams. Curiously enough they 
were joined together by a narrow 
isthmus. 

Congenital absence of the left kid- 
ney was noted in one of the normal 


cases reported in this paper. The 
cadaver in question was that of a 
bandit, a man in the early fifties, sym- 
metrically developed and athletic in 
type. The cause of death was a gun- 
shot wound of the heart. In the course 
of the postmortem examination it was 
discovered that the left kidney was 
missing. Otherwise, however, nothing 
of importance was noted. The right 



I'ic. 2, .Xdrnialh of normal infant four months old compared with adrenals of adnit. 
Measurement'' of infant's adrenals: left 3.^ mm. hy 9 mm.; ri^rlit 2.S mm. hy 22 mm. \\'e:f^lits: 
left n.o.id ; riyln 5 pram. 
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kidney appeared to be perfectly normal. 
Unfortunatel}'- it was neither measured 
nor weighed. The left suprarenal was 
in the normal location, concealed — as 
it usually is — amid layers of fat. When 
dissected free, it was found to have a 
rounded, almost disc-like, form and to 
he almost entirely devoid of surface 
markings. However, both its color 
and its consistencv were normal. FIs'- 
ure 3 (A-2) shows the medulla of this 
gland as it appeared after it had been 
hardened in formaldehyde solution. 
The other medulla (A-1) is that of 
an average normal left suprarenal 
gland. Further details concerning the 
adrenals of this subject are given else- 
where. (Table 1, No. 6.) 

It will be noted that the findings 
made, both in Lucksch's case and in 
the one here reported, substantiate 
i\Iiloslavich’s opinion : namely, that 
when one kidney is congenitally absent 
the corresponding suprarenal gland is 
nearly round in shape and almost 
smooth on both of its surfaces. How- 
ever, topographically speaking, it may 
be pointed out that such an unmodeled 
gland appears to be chiefly remarkable 
because of the absence of the promi- 
nent flange-like ridge that invariably 
marks the posterior surface of an 
adrenal when its kidne)" is in situ. Tiie 
five pairs of glands shown in figures 
1 and 2 give a fair idea as to the form 
of this ridge and as to its orientation. 
Incidentally, it should be remarked 
that these glands were photographed 
in the fresh state immediately after 
they had been weighed. It will be ob- 
served that the concavity of the ridge 
faces the inferior border of the gland 
and that, instead of lying in the prin- 


cipal axis of the gland, the ridge 
crosses the adrenal obliquely. 

The question as to when this pecu- 
liar elevation first makes its appear- 
ance seems to be unanswerable. But 
the fact that the ridge is present in 
t 3 'pical form in the fourth month of 
infancy (figure 2), seems to indicate 
that it must be thrown up at a very 
earl}- period, perhaps even before the 
onset of the cortical involution pro- 
cess. Almost equally unanswerable, it 
Avould seem, is the query as to how the 
ridge is formed. In this connection, 
however, it may be stated that there is 
some objective basis for the supposi- 
tion that it is formed by pressure, 
since fairly numerous measurements 
made in the course of this study show 
that the inferior border of an adrenal 
gland is usually, if not invariably, 
much thinner than its superior border. 
This subject is treated more fully in 
the next section. 

Dat.\ Obt.-mxkd bv AIicrojieter 
Measuremexts 

Before proceeding to describe the 
measurement data, attention may be 
called to certain physical peculiarities 
that appear to be characteristic of 
normal and of pathological adrenals. 

Physical Characteristics of Normal 
Adremls. As a prefatory note, it 
should perhaps be remarked that un- 
less great care is e.xcrcised during the 
autopsy the suprarenals are apt to be 
cut or torn. So greatly does the norm.nl 
suprarenal resemble, both in color and 
consistency, the tissue in which it lies 
embedded that, even in a laboratory 
dissection, it was often no easy m.iltcr 
to find the gland in the colloj) of kid- 
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ney substance and fat obtained at the 
postmortem examination. 

Careful notes on the subject kept 
throughout this study seem to show 
that in any given case there is no cor- 
relation between the size of the ad- 
renals and the grade of physical devel- 


opment. Thus, while it is true that 
men of outstanding vigor commonly 
have adrenals that weigh together 
around 8 grams, it is also true that 
many strongly built subjects had ad- 
renals that weighed 7 grams or less. 

In regard to the question as to the 



Fic.. Norm.Tl anri morbid .'uircnals compared. “S" — Superior border. “F — Pressure 
ridite. "1” — Inferior border. Pneumonia adrenals weiph 16.0 prams. Normabs wcipli 6./9 
prams. “A”— (1) normal left medulla. "A'’— (2) left adrenal medulla in conpenita! absence 
of the left kidney. 
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consistency of a fresh, normal adrenal, 
it may be stated that such a gland is 
always limp so that it bends readily 
over the finger; that it is everywhere 
soft to the touch; and that its borders 
as well as its pressure-ridge seem 
rather delicate and thin. A normal 
gland is usually brownish-yellow in 
color. But in two subjects it was noted 
that the cortical lipoids as well as the 
abdominal fat were distinctly orange- 
colored, presumably because of the 
presence of an excess of carotinoid 
pigment. 

Physical Characteristics of Morbid 
Adrenals. It seems to be characteristic 
of the adrenal capsule that it is rather 
tough to cut, though it tears easity. 
Hence it may be said somewhat to 
resemble so-called “dead-rubber”. This 
peculiarity perhaps explains why it is 
that a suprarenal gland, without • ex- 
hibiting • any very striking changes 
either in its length or its width, may 
nearly double in weight. The whole 
gland appears to swell, as though it 
had been injected with a fluid of some 
sort. If this hydration process happens 
to be minor in degree, there may be 
nothing remarkable in the appearance 
of the gland, except that it may seem 
to haA^e rather thick borders. Extreme 
grades of hydration, however, produce 
characteristic changes. The whole gland 
then has a sodden appearance and its 
substance feels unusually firm and 
resistant to the touch. It is often pos- 
sible to palpate such a gland through 
the surrounding tissues even though 
the gland itself cannot be seen. On 
stripping away the adherent fat from 
such an adrenal, it will be seen that 
its surface shows but few of the nat- 
ural indentations ; that its borders, like 


those of a mattress, are cushioned or 
“rolled” and that its pressure-ridge is 
very broad, especially at the base. 
These changes in the appearance of the 
suprarenals were noted most common- 
ly in the presence of pneumonia. For 
example, in five cases of that disease 
the average length and width measure- 
ments of the adrenals Avere, respective- 
58 mm. and 28 mm. ; whereas the 
average Aveight A’^alue Avas 16.2 grams. 

Measurement Data. Numerous ob- 
servations haA'ing shoAvn that the su- 
perior and inferior borders of the 
suprarenal gland seemed to differ con- 
siderably in point of size, in order to 
find out hoAV great this apparent differ- 
ence Avas, some exact measurements 
Avere made. The instrument used Avas 
a Starrett micrometer. This instrument 
reads to hundredths of a millimeter. 
As this Avork Avas undertaken at a 
rather late stage of the investigation, 
relatively few glands Avere measured. 
Twenty Avere normal glands and four 
AA'^ere obtained from pneumonia sub- 
jects. Stated in millimeters, the fol- 
loAving average values Avere obtained 
for the inferior border, the pressure- 
ridge, and the superior border, respec- 
tiA'^ely: normal adrenals, 1.8, 2.4 and 
2.6; pneumonia adrenals, 4.0, 5.0 and 
5.6. HoAA'^eA'-er, since these measure- 
ments show that the difference Avas a 
constant one and that it amounted to 
approximately one millimeter, they 
appear to establish the fact that the 
superior border of the adrenal gland 
is larger than the inferior border. 
Typical sets of measurements are 
shown in figure 3. This figure also 
illustrates A-ery Avell, as regards their 
external appearance, the main points 
of difference between normal adrenals 
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aitition can be accomplished in about 
thiee out of four normal specimens. 
Naturall}’, the partition effected is 
nevei a quantitative one because of ir- 
regularities in the configuration of 
the medulla. However, Avith suitable 
material, it seems probable that the 
aA^erage error is considerabl)' less than 
5 ])er cent. 

Hoav is the adrenal medulla arranged 
within the gland? and A\diat is its gen- 
eral appearance Avhen isolated? 

Qften simply by inspecting an intact 
adrenal some idea can be obtained as 
to the disposition of its medulla. For 
the surface of a normal adrenal is 
alAA^ays marked by irregular eleA^ations 
(figure 1) and as a rule it is under 
the most prominent one of these that 
the main mass of the medulla Avill be 
found Avhen the gland is opened. The 
arrangement of the medulla can also 
be made out dimly if an adrenal is 
studied by means of transmitted light. 

A convenient Avay to do this is to hold 
the S 2 Decimen to be examined up against 
a 60-watt Mazda light and to obserA'e 
it through an opening cut in a piece of 
pasteboard. Under such circumstances, 
the medullary masses appear as rela- 
tiA^el}- darker areas against a diffuse 
rosy background. 

When it is dissected out and viewed 
in its entirety, the medulla is seen to 
consist of tAvo parts — a body and a 
membranous portion. 

Usually the main mass of the body 
is aggregated about the emergent vein. 

Its form varies greatly. Sometimes its 
general shape is that of an Indian 
arroAV-head, but more commonly the 
bodv of the medulla is elongated, its 
length corresponding to that of the 
l)ressnro-ridge under Avhich it lies. 
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Commonly, too, one of its extremities 
tapers to a point (figure 4). The pos- 
terior surface of the body of the me- 
dulla is alAA^ays convex and as a rule it 
IS marked by a fine, median longitud- 
inal groove. The medulla is soft and 
delicate in texture. Its color usualh' 
is grayish-Avhite. 

The membranous portion of the me- 
dulla (figure 4) extends outward from 
the body of the medulla to the borders 
of the gland. It is found chiefly in 
those flat, thin areas of the adrenal 
Avhere the two opposite cortical sur- 
faces ai e Aurtuall}’’ in direct contact 
Avith one another. Very thin and tra- 
A^ersed by numerous blood vessels, the 
membranous portion of the medulla 
is attached at regular interA'als to the 
periphery of the gland by fibrous tra- 
beculae. Commonly its color is the 
same as that of the bed of broAA’nish 
pigment in Avhich it lies. 

Dissection. Omitting unnecessary de- 
tails, the isolation of the adrenal 
medulla is carried out as folloAvs: A 
gland having been selected and freed 
from CA'ery bit of adherent fat, the 
summit of its pressure-ridge is opened 
by an incision that runs throughout its 
length. Starting about midAvay of this 
incision, the thin process of medullary 
substance sure to be present Avithin the 
ridge is sought for and Avhen found is 
cautiouslj’ separated from the adjacent 
cortical tissue Avith the aid of a scalpel. 

At the end of this stage of tlie dis- 
section a thin, longitudinal fold of 
medullary substance should stand, 
nearly erect, in the center of tlie inci- 
sion. This fold, Avhich may I)e likened 
to a dorsal fm. is noAv fo!Io\A-cd on 
doAvn until the convex surface of the 
main medullary mas> is exjv).cc(i .-nid 
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Table I 

Relative weights of normal suprarenal medullae. The weight determinations were made with 
glands secured from 50 selected coroner’s subjects. 


Gland Measurements Weights in Grams 



Left 

Right 


Left 



Right 


d 

Length, Mms. 

Width, Mms. 

cn 

s 

bi 

s 

Width, Mms. 

Whole Gland 

Medulla 

Medulla 

% 

Whole Gland 

Medulla 

Medulla 

% 

1 

55 

19 

44 

27 

3.250 

.440 

13.5 

3.620 

.495 

13.6 

2 

44 

23 

47 

23 

3.160 

.369 

11.6 

3.035 

.339 

11.1 

3 

51 

24 

S3 

26 

4.519 

.439 

9.7 

3.868 

.345 

8.9 

4 

45 

25 

42 

22 

3.459 

.339 

9.7 

2.899 

.345 

11.9 

5 

53 

21 

56 

23 

4.651 

.511 

10.9 

4.302 

.453 

10.5 

6 

45 

33 

51 

25 

4.214 

.621 

14.7 

4.086 

.575 

14.0 

7 

58 

20 

56 

27 

4.248 

.355 

8.3 

4.012 

.375 

9.3 

8 

48 

24 

54 

32 

3.950 

.425 

10.7 

4.275 

.460 

10.7 

9 

S3 

19 

50 

25 

3.980 

.469 

11.7 

4.115 

.450 

10.9 

10 

49 

30 

51 

29 

4.745 

.502 

10.5 

4.608 

.585 

12.6 

11 

46 

21 

32 

30 

3.310 

.260 

7.8 

3.322 

.340 

10.2 

12 

51 

24 

50 

25 

3.529 

.285 

8.0 

4.025 

.474 

11.7 

13 

55 

25 

61 

20 

3.510 

.493 

14.0 

3.405 

.472 

13.8 

14 

40 

27 

59 

35 

2.819 

.318 

11.2 

3.595 

.368 

10.2 

IS 

47 

22 

41 

28 

3.878 

.370 

9.5 

3.799 

.392 

10.3 

16 

58 

23 

59 

27 

3.740 

.471 

12.5 

4.119 

.568 

13.7 

17 

49 

23 

54 

33 

3.179 

.368 

11.5 

3.395 

.469 

13.8 

18 

52 

23 

48 

40 

4.883 

.437 

8.9 

4.835 

.481 

9.9 

19 

SO 

25 

48 

23 

4.380 

.501 

11.4 

3.970 

.415 

10.4 

20 

54 

31 

49 

23 

5.355 

.449 

8.3 

4.573 

.390 

8.5 

21 

54 

25 

51 

27 

5.419 

.505 

9.3 

5.248 

.449 

8.5 

22 

50 

21 

60 

22 

3.985 

.330 

8.3 

3.780 

.342 

9.8 

23 

56 

24 

49 

30 

4.965 

.490 

9.8 

3.782 

.358 

9.4 

24 

55 

30 

48 

27 

4.874 

.460 

9.4 

3.932 

.399 

10.1 

25 

S3 

24. 

58 

23 

4.952 

.543 

10.9 

4.798 

.505 

10.5 

26 

52 

32 

58 

30 

5.424 

.430 

7.9 

5.915 

.535 

9.0 

27 

55 

21 

48 

23 

4.719 

.505 

10.7 

3.851 

.499 

12.9 

28 

42 

14 

58 

31 

2.220 

.195 

8.7 

3.615 

.370 

10.2 

29 

50 

29 

50 

28 

4.365 

.505 

11.5 

4.399 

.498 

11.3 

30 

50 

21 

42 

23 

3.902 

.431 

11.0 

3.618 

.365 

10.0 

31 

64 

18 

59 

32 

4.379 

.391 

8.9 

3.848 

.402 

10.4 

32 

58 

19 

68 

34 

3.329 

.275 

8.2 

4.761 

.438 

9.1 

33 

56 

25 

51 

24 

4.419 

.398 

9.0 

4.498 

.467 

10.3 

34 

48 

19 

48 

22 

3.670 

.480 

13.0 

4.435 

.454 

10.2 

35 

57 

16 

38 

27 

3.753 

.540 

14.3 

3.452 

.415 

12.0 

36 

54 

22 

59 

27 

3.439 

.278 

8.0 

3.358 

.285 

8.4 

37 

49 

20 

48 

24 

4.706 

.585 

12.4 

4.712 

.672 

14.2 

38 

59 

23 

52 

25 

4.055 

.385 

9.4 

4.622 

.499 

10.7 

39 

62 

22 

65 

25 

4.099 

.569 

n .8 

5.255 

.670 

12.7 

40 

63 

22 

53 

29 

4.769 

.505 

10.5 

4.923 

.451 

9.1 

41 

62 

26 

57 

32 

4.649 

.420 

9.0 

4.372 

.432 

9.8 

42 

56 

28 

62 

30 

4.730 

.435 

9.1 

5.048 

.480 

9.5 

4.1 

60 

20 

48 

28 

4.448 

.415 

9.3 

4.406 

.448 

lO.I 

44 

49 

30 

49 

34 

4.204 

.429 

10.2 

4.571 

.561 

12.2 

45 

60 

26 

51 

29 

5.775 

.535 

9.2 

5.309 

.570 

10.7 

46 

72 

14 

63 

21 

4.682 

.512 

10.9 

4.473 

.455 

10.1 

47 

57 

26 

51 

29 

3.934 

.410 

10.4 

4.289 

.455 

10.6 

48 

51 

26 

65 

34 

4.282 

.415 

9.6 

4.180 

.419 

10.0 

49 

58 

22 

54 

23 

3.389 

.360 

10.6 

2.738 

.325 

ll.K 

.59 


To 

50 

32 

4.103 

.398 

9.7 

4.019 

.412 

10.2 

Means 53 

23 

52 

27 

4. 165 

.431 

10.3 

4.161 

.44.8 

10.7 
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the dissection is continued until the 
entire bod)'- of the medulla is laid bare 
(figure 4). The body of the medulla 
having been fully exposed, the next 
step is to begin the work of detaching 
the whole medulla from its bed. In 
order to do this, after first cutting the 
fibres that attach it to the extremity 
of the gland, the pointed end of the 
medulla is gently separated from the 
underlying tissue. It is then folded 
upon itself and this process of separat- 
ing and folding is continued until the 
entire medulla, body and . membranous 
portion, has been dissected out, the 
adrenal vein being severed last of all. 
The size of this vessel is often out of 
all proportion to the size of the gland 
it serves. In some instances it was 
found to be no less than 5 mm. in 
.diameter. 

The detached medulla should be 
carefully dried with absorbent paper 
before it is weighed. 

Experimental Results 

Since they speak for themselves, 
little need be said with reference to 
the results exhibited in table 1. It may 
be suggested, ho-Cvever, that, even 
though they are not strictly quantita- 
tive, the data as to the weight of the 
medulla are probably accurate enough 
for most practical purposes. 

As a supplementary note, the fact 
may be mentioned that in eight of the 
fifty normal cases pigment spots were 


found in the adrenals. In shape the 
spots were oval or roughly triangular 
and from 1 mm. to 2 mm. on a side. 
The largest spot measured 5 mm. by 
1 mm. The color was the same in each 
instance, i.e., a very dark brown. As 
regards their location, it seems worthy 
of remark that these spots always were 
found precisely in the cleavage plane 
and broadside on to the medulla; but 
they were invariably on the cortical 
side of the contact zone. No pigment 
spots were found in the medulla. 

Conclusions 

1. Stated in grams, the weight of a 
pair of adrenals varied from 5.8 to 
11.3. The average value for fifty 
pairs of normal glands was 8.3. 

2. Stated in grams, the average 
weights of fifty left and fifty right 
adrenals were, respectively, 4.165 and 
4.161. 

3. Stated in fractions of a .gram, 
the average weights of fifty left and 
fifty right adrenal medullae were, re- 
spectively, .431 and .448. 

4. The medulla appears to form 
about 10 per cent of the gland. 

5. It is pointed out that the supe- 
rior border of the adrenal gland is 
larger than the inferior border. 

6. Attention is drawn to peculiari- 
ties in the configuration of the adre- 
nals that occur (1) in adrenal-renal 
heterotopia and (2) in congenital 
absence of the left kidney. 


^Dietrich, A., and Siegmund, H.: 
Nebenniere und das chroinaffine Sys- 
tem, in Henke and Lubarsch s Hand- 
buch der speziellen Anat. u. Hist., 1926, 
viii, 951-1089. 


=Materxa, a.: Das Gewicbt dcr Xcbcnni- 
cren, Ztscbr. f. Konstitutionsichrc, 1924, 

sMatern'A, a.: Log. cit., p. 

•»Matek.n-a, a., and Januschke, L.: Gc- 
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Bacteriophage Therapy in Bacillary Dysentery 
of the Flexner Type^t 

John F. Kessel, and Edythe J. Rose, Los Angeles, California 


Introduction 

S INCE the suggestion was first 
made that bacteriophage be used 
as a therapeutic agent, numerous 
reports have occurred in medical liter- 
ature concerning its value. Some of 
them have been favorable in character, 
and others less certain as to its bene- 
ficial effects. Bacteriophage has been 
recommended for a great variety of 
conditions and, indeed, possesses the 
characteristics required of an ideal 
germicide in that it is harmless to the 
body tissues and theoretically destroys 
the pathogenic organisms. This phe- 
nomenon of lysis can be demonstrated 
easily in vitro with young cultures, but 
it is doubtful if the results obtained 
in the animal body by the administra- 
tion of bacteriophage are always 
equally phenomenal. Its successful use 
has been most commonl}' reported in 
connection with the gram-negative in- 
testinal bacteria, such as Shigella, 
dbrio eholerae, and Escheriehia eoli 
and with staphylococcic infections, both 
cutaneous and systemic in character. 

*Presentcd before the American College 
of Physicians, San Francisco, California, 
April 7, 1932. 


Unfortunately, however, many of 
the clinical reports demonstrate but 
one side of the picture; for instance, 
one report states that bacteriophage 
was used in fifty cases — in forty-two 
with e.Kcellcnt results, in five with 
mediocre results, and in three with un- 
successful results. No mention is made 
of control cases and no statements are 
given that would indicate how the 
cases might have progressed if the 
bacteriophage had not been used. 

The present report on the use of 
bacteriophage in bacillary dysentery of 
the Flexner type represents the results 
of one group of bacteriophage studies 
made at the Los Angeles County Gen- 
eral Hospital and at the School of 
Medicine. University of Southern Cal- 
ifornia. during the last two years. 
Other studies in progress have to deal 
primarily with its use in typhoid fever 
and in staphylococcic infections. 

IMetiiods E.aii’i.oved 

During the period of these observa- 
tions more than one hundred cases of 
bacillary dysentery have l)ecn encoun- 
tered in the Contagious Unit of the 
Los Angeles County General llo.qn'tal. 
Only sixty-eight cases are included in 
the data here presented since only 
those cases were selected for discu‘-.‘-ion 
from which it has been iK)ssihle. fir.-t. 


tFrom the School of Medicine, University 
of Southern California, and the Los Ange- 
les Countv General Hospital. 
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to isolate a bacterium giving charac- 
teristic biochemical and serological re- 
actions of Shigella paradysenteriae, 
Flexner type, and, second, to com- 
pletely lyse the organism isolated with 
the bacteriophage used in treatment. 
Cases yielding other strains of bacil- 
lary organisms or strains of Flexner 
type which failed to lyse with our 
bacteriophage have not been included 
in this report. 

The cases are divided into two 
groups, first the 1930 series and sec- 
ond the series of patients treated in 
1931. In the 1930 series the lytic 
property of the bacteriophage was 
tested against each organism isolated 
before the phage was administered. 
This caused a delay of several days 
after admission to hospital before the 
phage could be administered, sipce this 
time was necessary to permit (1) the 
isolation of the organism and (2) the 
adaptation of the phage by growth 
with the organism isolated from the 
patient. 

Since it was found that about 90 
per cent of all our Flexner organisms 
tested were lysed by a single strain of 
bacteriophage, we decided to employ 
this strain in the second series and to 
administer it just as soon after admis- 
sion as possible. Such administration 
of bacteriophage immediately after the 
admission of the patient should be ad- 
vantageous since it saves the time us- 
ually required for routine laboratory 
procedures in isolation of the organism 
and for the preparation of the hac- 
teriophage. 

Insofar as it was practicable, alter- 
nate cases were selected for “phage 
cases" and for “control cases", care 
l.ieing taken that a phage case and a 


control case exhibited as nearly uni- 
form symptoms as possible. 

The cases receiving bacteriophage 
were given a minimum of three doses 
of bacteriophage by mouth at approx- 
imately twelve hour intervals. The dose 
consisted o’f from 3 to 5 c.c. of the 
laboratory prepared broth filtrate which 
was added to a small amount of un- 
heated water before administration. 

Both treated and control cases re- 
ceived the same routine symptomatic 
treatment which consisted primarily of 
dietary precautions and methods to 
limit dehydration. 

In children, fluids by mouth were 
withheld or limited for the first twelve 
or twenty-four hours, normal saline 
being given intraperitoneally and by 
hyperdermoclysis, and glucose intra- 
venously. Following this period fluids 
were gradually added by oral admin- 
istration, boiled skimmed milk, lactic 
acid milk, or protein milk and glucose 
water being alternated every two hours 
until the patient had improved suffi- 
ciently to receive small amounts of 
solid food in the form of custards, 
cereals, cottage cheese, etc. 

Adult patients usually received their 
fluids by mouth, parenteral administra- 
tion seldom being required. Boiled 
skimmed milk or buttermilk was al- 
lowed during the first forty-eight 
hours, after which other foods were 
gradually added. Fats were withheld 
from both children and adults until 
stools were normal. 

Milk of bismuth or bismuth subcar- 
bonatc was given to both children and 
adults when dysentery was especially 
marked. Paregoric was allowed in 
event of severe cramps or tenesmus. 



Bacteriophage Therapy 1195 

though only one patient in this series therapeutic agent were employed in 
received it. . such a group without adequate con- 


Tables and Discussion 

In collecting information regarding 
the cases, special data were assembled 
concerning the following points : ( 1 ) 
age of the patient, (2) onset and 
course of the disease prior to hospital 
admission, (3) temperature, before, 
during, and after giving bacteriophage, 
(4) the number and type of stool be- 
fore,- during, and following adminis- 
tration of bacteriophage, (5) special 
toxic or neurologic symptoms, (6) any 
unusual complications, and (7) the 
number of days of hospitalization. The 
relevant data for comparative purposes 
are included in the tables. 

The number of days of hospitaliza- 
tion has been selected as the most 
significant criterion for comparison 
since it represents the most constant 
standard. It is a general rule that 
patients with fever are discharged 
from the hospital three days after a 
return of the temperature to normal 
unless other symptoms contraindicate 
release. In this series of cases the 
number of stools had also returned to 
normal before the patient was dis- 
charged. Owing to the pressure for 
admission of patients to the Conta- 
gious Disease Unit of the hospital, 
patients were discharged just as soon 
as symptoms permitted. 

Many mild cases of diarrhea or dys- 
entery caused by bacteria belonging to 
the genus Shigella occur in this region 
which never become sufficienth'' severe 
for hospitalization. Quite commonly 
within two or three days the patient 
recovers without special medical atten- 
tion. If bacteriophage or any other 


trols, the results obviously would be 
interpreted as being favorable. The 
cases herein recorded, however, repre- 
sent individuals either who were ill 
several days at home before coming to 
the hospital or whose symptoms were 
sufficiently severe to warrant imme- 
diate hospitalization. They, therefore, 
represent an ideal group for consider- 
ation in the testing of any therapeutic 
measure. 

Table 1 gives a summary of the 
cases treated during the first season 
when a specific bacteriophage was pre- 
pared for each organism. In this series 
the average number of days elapsing 
between admission of the patient and 
administration of the bacteriophage 
was four. It will be seen that there is 
no marked difference between the ages, 
nor between the intensity of symptoms 
in the group treated with bacteriophage 
and in the control group ; the tempera- 
ture range, the type of stools, and 
number of stools per day being about 
the same in both series. Likewise, the 
average number of days of hospitaliza- 
tion in each group does not differ 
markedly, it being 11.9 days for the 
treated cases and 10.1 for the control 
series. It is true that the treated cases 
show a longer period of hospitalization 
than the control cases, but since bac- 
teriophage was not administered until 
several days after admission, and since 
the series was small, it was decided 
not to lay too much emphasis on the 
results and to study another series of 
cases by the second method. 

Table 2 gives a summary of the 
cases treated during the 1931 season 
when bacterioi)hage was administered 
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as soon after admission to the hospital 
as it was possible to collect a stool 
from the patient. Organisms recovered 
from such a stool were later tested for 
lysis with a portion of the bacterio- 
phage employed and only those cases 
are recorded in this table where com- 
plete lysis occurred. In this series, as 
well as in the first series, the ages and 


fatal case's died during the first twenty- 
four hours of admission, . two bavin 
received bacteriophage and one bein 
a control,' it seems fair to consider that 
these reached the hospital too late for 
any treatment to be of value. The 
other four fatal cases, two treated and 
two controls, were of approximately 
equal intensity. One of the control 


Table I 
Series 1930 

Table showing Results of Treating Cases of Bacillary Dysentery with Bacteriophage. 
(Bacteriophage tested for lysis before administration) 


Treated by Bacteriophage given by mouth j 

Controls 

Patient 

Number 

tc 

Maximum 

Temperature 

No. of 

Stools 

Type of 
Stools 

Days in 
Hospital 

Patient 

Number 

Age 

Maximum 

Temperature 

No. of 

Stools 

o 

Vi 

Days in 
Hospital 

1 

1 

103 

F 

Dys. 

18 

13 

2 

101 

N 

Dys. 

4 

2 

3 

102 

F 

Dys. 

16 

14 

2 

104 

M 

Dys. 

10 

3 

1 

103 

F 

Dys. 

14 

15 

2 

103 

M 

Dys. 

14 

4 

2 

101 

F 

Dvs. 

11 

16 

4 

103 

N 

Dys. 

11 

5 

2 

101 

M 

Dia. 

4 

17 

7 

106 

F 

Dia. 

20 

6 

3 

104 

N 

Dys. 

10 

18 

9 

102 

F 

Dia. 

14 

7 

3 

103 

N 

Dia. 

14 

19 

12 

101 

M 

Dia. 

18 

8 

.S 

103 

N 

Dys. 

17 

20 

18 

100 

M 

Dia. 

0 

9 

5 

100 

M 

Dia. 

10 

21 

22 

100 

F 

Dys. 

4 

10 

6 

102 

M 

Dvs. 

8 

22 

57 

99 

F 

Dys. 

4 

11 

21 

100 

N 

Dvs. 

9 







12 

67 

101 


Dia. 

10 i 








Average Days of Hospitalization 11.9 10.1 


M (moderate) 4-6 per day; F (frequent) 6-10 per day; N (numerous) 10 per day; Dia — 
Diarrhcic; Dys — Dy.scntcric (Blood and mucus). 


clinical manifc.stations of the patients 
in the treated and control groups com- 
jiarc favorably. It will be noted that 
the average period of hospitalisation of 
the treated group is eleven days, while 
in the untreated or control group it is 

12.1 day.s, there being a difFcrencc of 

1.1 days between the two groups. 
Though there were no deaths in the 

1930 serie.<. there were seven in the 

1931 series, four among those treated 
with bacterio})hage an<l three in the 
untreated series. SPjj-e three of the 


cases died in two days as did one of 
the treated cases, w'hile the other 
control case died in five days and 
the other treated case in eight days. 
It is recognized that the number of 
fatal cases is too small to be of signifi- 
cance but since there is little difference 
in the fatalities in the treated and un- 
treated series, significant affirmative 
evidence for the therapeutic value of 
fiacteriophagc is lacking. 

D’Merelle, in 1917. first called atten- 
tion to the pre.'^ence of a snb.stancc 


crq c/q 
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lytic for dysenteric bacteria after hav- 
ing isolated this substance from the 
stool of a patient convalescing fi*om 
bacillary dysentery of the Shiga type. 
In 1926, he further cites in detail sev- 


action on the specific bacteria, and it is 
assumed that lytic action of a bacterio- 
phage assures protection. 

With this possibility in mind, some 
have accepted bacteriophage as a de- 


Tabi,u II 
Series 1931 

Table Showing Results of Treating Cases of Bacillary Dj'sentery with Bacteriophage. 
(Bacteriophage given upon admission and then tested for lysis) 


Treated 

by 

Bacteriophage 

given 

63 "^ mouth 

Controls 

Patient 

Number 

Age 

Maximum 

Temperature 

'oJ 2 
. o 
o O 
12 : CO 

Type of 
Stools 

Days in 
Hospital 


Patient 

Number 

Age 

Ma.ximum 

Temperature 

No. of 

Stools 

Type of 
Stools 

Davs in 
Hospital 

23 

1 

101 

F 

Dys. 

19 


42 

1 

100 

N 

Dys. 

29 

24 

1 

104 

F 

Dia. 

9 


43 

1 

102 

F 

Dys. 

8 

25 

1 

106 

F 

Dia. 

9 


44 

1 

105 

F 

Dys. 

9 

26 

1 

102 

P 

Dys. 

14 


45 

2 

102 

M 

Dia. 

8 

27 

2 

102 

F 

Dia. 

10 


46 

2 

102 

M 

Dia. 

20 

28 

3 

.104 

F 

Dys. 

5 

t 

47 

5 

103 

N 

D 3 -S. 

5 

29 

3 

102 

M 

Dia. 

13 


48 

3 

100 

N 

Dys. 

3 

30 

4 

100 

F 

Dia. 

5 


49 

3 

102 

F 

Dys. 

19 

31 

4 

104 

F 

Dia. 

7 


50 

3 

105 

F 

Dia. 

12 

32 

4 

103 

N 

Dys. 

19 


51 

1 

104 

F 

Dys. 

18 

33 

4 

101 

F 

Dys. 

19 


52 

5 

104 

F 

Dys. 

20 

34 

5 

103 

F 

Dys. 

19 


53 

5 

103 

F 

Dys. 

IS 

35 

6 

104 

N 

Dvs. 

3 


54 

6 

104 

F 

Dys. 

21 

36 

7 

102 

N 

Dys. 

20 


55 

7 

102 

X 

Dys. 

9 

37 

19 

102 

N 

Dys. 

8 


56 

9 

104 

F 

D3-S. 

9 

38 

20 

101 

M 

Dia. 

6 


57 

20 

104 

F 

Dys. 

13 

39 

20 

100 

ll 

Dia. 

4 


58 

30 

99 

M 

Dys. 

6 

40 

26 

102 

F 

Dia. 

7 


59 

32 

100 

M 

Dia. 

5 

41 

41 

100 

N 

Dys. 

13 


60 

47 

100 

M 

Dia. 

11 







. ll 

61 

63 

101 

aM 

Dia. 

12 


Average Da 3 "s of Hospitalization 
Average Days of Hospitali- 
zation (1930) 

Average of Both Series 


n l| 

11.9 ; 

11.45 1 


Average Days of HospitaliMtion 
.Average Days of Hospitali- 
zation (1930) 

Average of Both Series 


12.1 

10.1 

11.1 


Fatal Cases — 1931 


62 

1 

105 

N 

D3’S. 

2 

li 

66 

1 104 


Dia. 

63 

1 

104 

N 

Dys. 

S 


67 

3 106.6 

K 

Dys. 

64 

4 

105 

F 

Dia. 

1 


68 

5 106 

X 

Dys. 

65 

4 

106 

N 

Dys. 

1 

ll 






eral cases of bacillary dysenter}' of the 
Shiga type and shows that bacterio- 
phage lytic for the Shiga bacterium is 
commonly present in association with 
the organism. It is suggested that 
fatalities result from a failure of the 
bacteriophage to exert a destructive 


sirable treatment for bacillary dysen- 
tery. especially in those regions where 
the disease is common in epidemic 
form. A number of the earlier rejiort.s 
indicated favorable results from it^; 
u.sc therapeutically, and with due con- 
sideration to these findings the 5)re.vent 
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study was begun. During its progress 
a number of recent papers have come 
to our attention and brief summaries 
of some of these may be mentioned. 

Compton (1929) reports the use of 
bacteriophage in 66 cases and states 
the results were very good in 35 cases, 
good in 10, medium in 6, and a partial 
failure in 10. He cites no controls in 
his series. 

Burnet, McKie and Wood (1930) 
in an investigation of 21 cases found 
that the presence of a highly active 
phage was generally of favorable im- 
port for the patient, though in children 
of over one year the presence or ab- 
sence of bacteriophage was not of 
prognostic significance. 

Sen (1930) repoi'ts decided success 
in the treatment of children by bac- 
teriophage. 

Asheshov, Taylor, and Morison 
(1930) in a summary state that in 
Shiga and Flexner types of bacillary 
dysentery no effect on the disease is 
traceable to the administration of bac- 
teriophage. Morison does state, how- 
ever, that in thi'ce epidemics he had 
15 deaths in 57 treated cases, and 50 
deaths in 92 untreated cases. 

London (1930) administered bac- 
teriophage orally to 141 cases of 
bacillary dysentery; 129 were cured 
and 12 died. Flerc again no controls 
were mentioned. 

Riding (1930), in recording the re- 
sults of -18 cases in which lysis of the 
organism isolated from the patient 
was apparent, concludes that bacterio- 
ph.agc is probably quickly eliminated 
or destroyed and that the clinical 
course, of acute bacillary dysentery is 
not altered by the oral administration 
of bacteriophage. He used some of bis 
ers'^es for cotUroL. 


Taylor, Greval, and Thant (1930) 
report a series of 20 controls and 26 
cases given 2 c.c. of bacteriophage 
three times a day and conclude that, 
in spite of the presence of phage of 
higher activity in the stools of treated 
cases as compared with controls, no 
significant difference exists in the pro- 
gress of cases either in regard to effect 
on mortality or as to duration of the 
period of attack. It is of interest to 
note that they draw similar conclusions 
from their controlled series of cholera 
cases treated with bacteriophage. 

Results of the study here reported 
do not differ from the conclusions of 
the workers just mentioned who used 
untreated control cases for comparison. 
In our series 68 cases are recorded, 35 
who received bacteriophage by mouth 
in addition to symptomatic hospital 
treatment, and 33 cases who did not 
receive bacteriophage. The severity of 
symptoms and ages of patients in the 
two series compare favorably. It was 
found (1) that there were four deaths 
in the bacteriophage treated group and 
three deaths in the control series 
and (2) that the average days of hos- 
pitalization per patient in the bacterio- 
phage series is 11.45 days while in the 
control group the average period is 
11.1 days. 

Conclusions from this study indicate 
that the oral use of bacteriophage in 
bacillary dysentery of the Flexner tyj)e 
by the methods here emjdoyed docs 
not alter the clinical course of the dis- 
ease, docs not npj)rcciably reduce the 
number of days of hospitalization, and 
docs not lower the death rate. Con- 
tijuied studies in which larger and 
more frequent amounts are being given 
orally in conjunction with bacterio- 
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phage by retention enema are in pro- 
gress.* 

Summary 

1. Sixty-eight cases of bacillary 
dysentery from Mdiich Shigella para- 
dyseiiferiae of the Flexner type was 
isolated are considered in a study of 
bacteriophage therapy. 

2. Thirty-three of the cases re- 
ceived no bacteriophage and are there- 
fore used as controls. 

3. Twelve of the treated cases ap- 
peared in the 1930 season when a 
specific bacteriophage was prepared 
for each case. Such phage was admin- 
istered by mouth, an average of four 
days after admission to hospital. The 
average number of days of hospitali- 
zation of this group was 11.9 days 

*These studies were continued during the 
1932-33 season when amounts of bacterio- 
phage ranging from SO to 100 c.c. were 
given b}' retention enema to each patient in 
addition to the bacteriophage by mouth. The 
treated series shows a hospitalization period 
of 12.3 days and the control series one of 
12.5 days. These continued observations do 
not alter the previous conclusions. 


while in the control group for the same 
period the average was 10.1 days. No 
deaths tvere recorded in either series 
during this season. 

4. Twenty-three cases in the 1931 
series received a bacteriophage which 
was later tested for lytic properties. 
Such bacteriophage was administered 
by mouth within a few hours after 
admission to hospital. The average 
number of days of hospitalization of 
this group was 11 days while in the 
corresponding control group, the aver- 
age period of hospitalization was 12.1 
days. There were four deaths in the 
bacteriophage treated series and three 
in the control series during this season. 

5. These results indicate that tlie 
oral administration of bacteriophage, 
as used in this study, produces no 
marked clinical benefit over the recog- 
nized symptomatic care and treatment. 

Doctors Al. F. Bigler, E. AI. Kittrcdge, 
and Ruth Anderson have cooperated in this 
work b}' supervising the clinical studies. 
Their assistance has been greatly appreci- 
ated. 
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Table I 


Officer Patients 


Branch of Service 

Total 

Number 

Grade 

Infantry 

Engineers 

Quartermaster Corps . . . 
Field Artillery .... 

Coast Artillery Corps . . 

Cavalrj’ ' 

Air Corps 

Medical Corps 

Dental Corps 

Veterinary Corps 

Judge Advocate General’s 

■ Department 

Chaplain 

Signal Corps | 

27 

4 

6 

14 

11 

6 

14 

14 

2 

1 

1 ■ 
1 

Col. 

1 

1 

Lt. C-:' / ijor 

1 1 

1 

1 

7 

1 

7 

! 1 
t 

1 

! ^ 

1 

1 

Captain 

12 

1 1 

1 

5 

4 

' 2 

1 

1 7 

j 

i i 

I 

i' IstLt. 
8 

1 2 

4 

1 6 

1 4 

1 2 

8 

1 ! 

1 

1 

1 

i 

I 

2nd Lt. 

6 

2 

1 

3 

Total 

102 

2 

5 1 13 

36 

34 

12 


Table II 


Admitted to 

Strength in F.G.H. with Percentage 

Army pul. tbc. 


Colonels 485 2 .004 

Lieutenant Colonels 593 5 .008 

Majors 1898 13 .0068 

Captains 3710 36 .0097 

1st Lieutenants 2863 34 .012 

2nd Lieutenants 1805 12 .0066 


Table III 

Percentage of Officers from Each Branch of Service 


Branch 


Infantry 

Engineers 

Quartermaster Corps 

Field Artillery 

Coast Artillery Corps 

Cavalr 3 ’- 

Air Corps 

Medical Corps 

Dental Corps 

Veterinary Corps 

Judge Advocate General's Department 

Chaplain 

Signal Corps 


Strength 

Pul. Tbc. 

Percentage 

4200 

27 

.0054 

600 

4 

.0066 

1054 

6 

.0057 

1900 

14 1 

.0074 

1200 

11 

.0092 

950 

6 ■ 

.0063 

1518 

14 

.0092 

983 

14 

.0142 

158 

2 

.0126 

126 

T 

.0079 

115 

1 

.0087 

125 

1 

.008 

300 

1 

.0033 


Other branch of the service, with the 
Dental Coqis a close second. No com- 
ment is made on the jx)ssible reasons 
why IMedical Corps and Dental Coq)s 


officers should be more jironc to de- 
velop chronic pulmonary tuherculo>i> 
tlian officers in other branche.s. How- 
ever, the data as obtained are herewith 
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recorded. It certainly appears from 
this that those who practise the healing 
arts, for some reason or other develop 
clinical pulmonary tuberculosis more 
frequently than officers in the other 
branches of the Arm 3 ^ 

Table 4 shows where these 102 
officers were taken ill, that is, where 
they first developed symptoms of clin- 
ical pulmonary tuberculosis. 


end of hospitalization and the officers 
are then sent to protected duty. Such 
duty usually consists of ordinary post 
duties but is limited to stations in the 
southwestern portion of the United 
States, including Colorado and Wyo- 
ming, with definite recommendations 
that such officers not be sent on foreign 
service. Authorities at this hospital 
•base these recommendations on the 


TABr,E IV 
Where Taken Sick 


United Philippine 

States Hawaii Islands China Panama Alaska Total 

71 10 14 2-5 None 102 


Table 5 shows the number of offi- 
cers admitted each year since 1923 
and the disposition of officers for each 
)’ear, together with the average length 
of time in the hospital. Yearly admis- 
sions since 1923 have not varied great- 
ly l)ut since 1928 there has been a defi- 
nite decrease in the number retired. 
This is due to the policy of retaining the 
officers longer under treatment in hos- 
j:)ital. Sick-leave for two or three 
montlis is usually recommended at the 


opinion that climate has therapeutic 
value in tuberculosis. The influence of 
climate may not be great but even a 
minimal definite benefit should be pre- 
scribed for the patient with this disease. 

The first disposition of officers, 
showing the age and nufnber in each 
grade, is given in table 6. This shows 
the first disposition of all officers ad- 
mitted and includes in the list twenty 
officers who were readmitted later. 

Of 102 officers who were admitted 


Tabck V 


Dispositions 










Average length of 






Trans- 

Still in 

time in hospital 

\ c.ar 

Number 

Duty 

Retired 

Died 

ferred 

Iiospital 











Years 

Months 

Days 

1923 

16 

11 

3 

2 


■jHIIIII 

1 

1 


1924 

11 

2 

6 

2 

1 


1 

2 

29 

1925 

8 

6 

9 




1 

0 

9 

1926 

13 

a 

7 

1 



1 

I 

23 

1927 

11 

5 

6 




1 

6 

27 

192S 

11 

3 

5 

3 



1 

6 

4 

1929 

8 

6 


1 



- 

— 

— 

1930 

15 

4 


I 



** i 

- : 


1931 

9 

2 





— 

t 

i 


t«> Sept. 1) 

1 






1 

} 

I 


T..W1 

102 

44 

29 

10 

1 

18 





vVvcrapc Icnirth nf time 


for first six yrars 
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Tabi,e VI 


First Disposition of Cases 


Rank 

Total 

No. 

Average 
age, Yrs. 

Duty 

Retired 

Died 

Still in 
hospital 

Trans- 

ferred 

Colonel 

2 

54 



0 

1 


Lt. Col 

S 

48 





jI 

Major 

13 

39 



0 

1 1 


Captain 

36 

36 



6 



1st Lieut 

34 

32 



3 



2nd Lieut 

12 

26 

■B 


1 

Wm 


Total 

102 


44 

29 

10 

18 

1 


to Fitzsimons General Hospital, forty- 
four were at their initial disposition 
returned to duty, this being approxi- 
mately 43 per cent. 

It is to be expected, of course, that 
a certain number of officers who are 
returned to duty with chronic pulmon- 
ary tuberculosis will have relapses, and 
table 7 shows that of the forty-four 
officers who, having been hospitalized 
for tuberculosis, were returned to duty, 
twenty were readmitted to Fitzsimons 
General Hospital because of i*eactiv- 
ation of their pulmonary lesions. 
Eleven of these twenty were again re- 
turned to duty, so that of the original 
102 officers, thirty-four are now on 
active duty. Table 7 shows the 
number of officers b)"^ grades who 
were readmitted and their disposition. 
Twenty-four of the forty-four officers 
are still on active dut}' and have never 
been returned to the hospital as pa- 
tients. 


The present condition of the thirty- 
three officers who have been retired to 
September 1, 1931, as to whether liv- 
ing or dead, is shown in table 8. 


Table VIII 


Rank 

Number 

Living 

Dead 

Colonel .... 

0 



Lt. Col 

0 



Major 

4 

3 

1 

Captain .... 

8 

8 


1st Lieut. . . 

.. 16 

12 

4 

2nd Lieut. . . 

5 

4 

1 

Total 

.. 33 

27 

6 


This table (8) shows that the ma- 
jority, 81.9 per cent, of these officers 
are still living and that 18.1 per cent 
died. 

Table 9 shows the final disposition 
of all cases of pulmonary tuberculosis 
up to September 1, 1931 as to whether 
the}" have been returned to. and re- 
mained on duty, whether tlicy were 
eventually retired, or whether they 
died. These are the final figures that 


Table VII 

Disposition of Active Duty Officers Readmitted to the Hospital for Pulmonary Tuberculosis 


Rank 

Number 

Duty 

Retired 

Died 

Still in 1 
hospital 1 

Trans- 

ferred 


0 




1 1 
1 


T f Pol 

3 

I 



1 1 

1 


4 


i 1 





7 


; 1 


y : 



6 


! 2 


1 ' 



0 


i 

1 

i 

1 









Total 

20 

11 

4 

0 ! 

A 1 

1 
















1204 


T. Cooper 


^ September 1st an'i 

_ l,e calculated to Sep 

,how that to duty and 

-ent, have been ^^^,jnty-eigbt. 

;„,e letnained on d 

0. 27.45 per cent. teve 

seventeen, or 164) V ^ evbo 

SJS« 

being retired. 


, jjt some 

showed both “^^^ershage. 

time or other, eavihes 

three, or 51. .^j^^^otrhage, and 

but no reeord o demonstia- 

had a hemorrhage 

b\e cavity. _ . , officers lra^ 

The disposition of t ^ m 

ing these corophc pav- 

tlW 11. “ 



, ,t Fittsimons General 
'I'hose of us a ^ j prog- 

Hospital 'Vl'0.'“'= ‘ tuberculosis 
,ess of chronic l^f ,ea&ed that 

in individual rases 

cavities and temo unless hem- 

c„„plicatim« an ^nd cavities 

orrhagcs aic oi co 

,ue obliterated *e case 

lapse therapy . ultimate recovery^ 

is rather grat e as ur 14.r 

Table 10 shows th. ,,u„- 

per renh tl.76 per cent 

orrhagcs. only O-S I*-- r^"' 

t;ho^vec\ ctu iticb , 

Ta 


. , , hemorrhage have 

Ung cavity three arc 

retired or died, an 2^^ 

,,cen sent to thcbospita'- 

“Vtliel^-’^-' 

"“dtVand hemorrliage are 

terions comphcaho.is.^^„„^ „- 

had a bemorrhag ,, turned 

straide cavity. 






1205 


Tuberculosis in Officers of the Regular Army 


duty, one is still in the hospital, and 
of those who 'had clinical pulmonary 
tuberculosis without the occurrence of 
hemorrhage and without evidence of 
cavity, 67.65 per cent were returned to 
duty, 20.59 per cent were retired, and 
2.95 per cent died, while 8.82 per cent 
are still in the hospital. 


in this latter table only 28.07 per cent 
of those showing a positive sputum 
were returned to duty, 33.33 per cent 
were retired and 15.79 per cent died, 
while of those who had negative spu- 
tum, 62.22 per cent were returned to 
duty, 22.22 per cent retired, and 2.22 
per cent died. 


Table XI 
Disposition 



Number 

Duty 

Retired 

Died 

Trans- 

ferred 

Still in 
hospital 

Cavity and hemorrhage 

10 


3 

2 


3 

Cavity without hemorrhage. 

53 


19 

7 

1 

11 

Hemorrhage without cavity. 

5 

4 




1 

No cavity or hemorrhage. . . 

34 

23 

7 

1 


3 

Total 

102 1 

44 

29 

10 

1 

18 


Table 12 shows the number of 
officers who had positive $putum and 
those who had negative sputum. The 
largest per cent of positive sputa was 
found in the earlier age periods. 


Table XII 
Sputum 


Ages 

Number 

Positive 

Negative 

20-30 

25 

20 

5 

30-40 

55 

28 

27 

40-50 

16 

7 

9 

50-60 

6 

2 

4 

Total 

102 

57 

45 


The disposition of these officers 
divided into groups on the basis of 
positive or negative sputum is shown 
in table 13. It is to be noted that 


Table 14 shows the cases groui>ed 
in accordance with the types of treat- 
ment employed; and table 15 shows 
the disposition of the groups treated 
by various measures. The great ma- 
jority of these patients, 81.37 per cent, 
either did not require any other thera- 
py than hygienic and rest treatment, 
or their tuberculosis was so distributed 
that other tlierapcutic measures were 
not feasible. 

Table 15 is of interest because it 
shows that of three cases on which 
thoracoplasty w'as done, two were re- 
turned to duty. Sucli a result sliould 
be encouraging to those officers upon 
whom it is neccssaiw to do a surgical 
collapse. 3'Iie two officers returned to 


Table XIII 
Disposition 



Number 

Duty 

Retired j 

Died j 

! 1 Still in 

[ Transferred i hospital 


57 

16 

19 

9 1 

1 

12 

Sputum posiin c 

Soutum negatu'C 

45 

28 

10 

1 1 


() 

Total 1 

102 

44 

29 

10 1 

1 I i 

1 IS 
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Table 


923 

924 
.925 

1926 

1927 

1928 

1929 

1930 

L 


Total 



Table XV 

Disposition 


lxuinbeiji£^ 


— ^ S3 

^^^;-;;^hyg\cne 10 

Pneumothorax ; • • \ 

•••■■'•■ 

3 

Dxcrcsis • • • ‘pu-pnic 1 i 

PncumotliorJiXj,^P^^^^^tyJ _ 

prcsis anu 


Total ^ • • • - 


I02^__l__jj. 


2 ^ c/1 

S " 
ycu ^ 

fLcfejW 
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animals by means of the tick. He 
demonstrated the infected tick in na- 
ture and the hereditary passage of the 
virus from one generation of ticks to 
the next. He also described a micro- 
organism whose etiological relationship 
to the disease was fully demonstrated 
by Wolbach in 1919. 

In 1908 Dr. L. P. McCalla® re- 
ported the transmission of the disease 
from man to man by means of a tick 
taken from a patient’s body and al- 
lowed to feed on two volunteers who 
contracted the disease in four and nine 
days respectively. 

In 1916 L. D. Fricks'* described pro- 
tozoan-like bodies in the red blood cells 
of patients but hesitated to draw any 
conclusions as to their etiological sig- 
nificance. 

In 1919 Wolbach^" described micro- 
organisms which he found in the blood 
of many laboratory animals and in 
tissues of ticks infected with Rocky 
iMountain spotted fever. He named 
them Dcymaccntroxcnus rickcltsi. 

Noguchi,” who like Ricketts was 
later to die in a foreign country of 
the disease which he was investigating, 
made many .studies of Rocky Moun- 
tain spotted fever. He was chiefly 
interested in attempts to cultivate the 
microorganism and in the study of 
immunological reactions. In 1923 he 
prepared a sero-vaccine which ])ro- 
tecled the guinea pig against the dis- 
ease init did not cfTectively protect the 
nionkey or man. 

I-rom 1922 to 1928 R. R. Spencer 
aiul R. R. Parker'- carried on an in- 
tensive joint researcli. Tlieir studies 
have added many important points to 
our knowledge of the life cycle of the 
tick .-uni ti’.e maintenance of the virus 


in nature. The virus has been shown 
to exist in an avirulent phase in the 
fasting tick and to become infective 
again shortly after the tick has fed. 
The ability of tick virus to pass 
through the intact skin has been 
proved, thus demonstrating how the 
disease may be acquired without tick 
bite if infective ticks are crushed in 
the fingers. The role played by other 
ticks than the Dennacentor andcr- 
soiiii in the transmission of the disease 
from animal to animal has been studied 
and it has been shown that at least two 
other species of ticks ma)'^ be carriers 
of Rocky Mountain spotted fever 
virus. To Spencer and Parker is due 
also the successful development, of a 
vaccine now issued by the laboratory 
at Hamilton, Montana and shown by 
several years’ experience to be of great 
prophydactic value. 

Seasonal Ix'cidexck 

Rocky Mountain s])Otted fever has 
occurred in all months of the year but 
winter cases are very rare. Generally 
it is most prevalent in the spring from 
March to June and corresponds to the 
seasonal abundance of the wood tick. 
In the higher altitudes it often occurs 
in the later summer months. 

Tlie disease occurs most frequently 
in those jseople whose occupation or 
pleasures necessitates their pre.s'cncc in 
infected areas in the season of the year 
when it is most prevalent. Its inci- 
dence is therefore more common in 
men th.an in wf)men. Gliildren with- 
stand the infection much better tlian 
adults. In the regions of liigh mortal- 
ity unvaccinatefl .'tdtiU.s pa<t middle life 
.seldom recover. 


Rocky Mountain Spotted Fever 
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Incubation Period 

In man the incubation period is from 
two to twelve days. Its average dura- 
tion is from four to seven days. The 
more virulent the infection the shorter 
the incubation period. It is also de- 
pendent upon the length of feeding 
time of the infected tick prior to the 
bite. 

Symptoms 

Usually the engorged tick can be 
found still feeding on the patient at 
the time of the first examination. No 
lesion develops at the site of the bite, 
nor is there, as a rule, any enlarge- 
ment of the regional lymph glands 
such as is seen in tularemia. 

During the prodromal stage of one 
or two days the patient complains of 
listlessness, some aches and pains, loss 
of appetite, chilly sensations, and slight 
fever. These symptoms progress into 
a real chill, followed by high fever up 
to 104 and 105 degrees which lasts 
fourteen to twenty-one days, with 
morning remissions, and falls by slow 
l3^sis. The pains become general and 
severe, especially in the back and legs, 
resembling an early stage of acute 
articular rheumatism. The calves of 
the legs become veiy sensitive and 
painful to touch or movement. Hyper- 
esthesia of the skin is often very 
troublesome. Nose bleed occasionally 
occurs. There is often a slight dry and 
irritating cough. The conjunctivae are 
often injected and sometimes hem- 
orrhagic with accompanying photo- 
phobia. Gastrointestinal symptoms are 
not as a rule marked or common. As 
the disease progresses, the patient us- 
ually becomes increasingly anxious and 
restless. During the height of the fever 
he is often delirious. 


The rash is the most constant and 
characteristic single sign in the course 
of the disease. A few patients may. 
however, die before the appearance of 
the eruption. The rash is first seen on 
the wrists, forearms, and ankles, us- 
ually appearing on the third or fourth 
day and gradually spreading to the 
rest of the body. It begins as a dis- 
crete, rose coloi-ed, macular eruption 
which at first disappears under pres- 
sure. Later it becomes blotchj’’ and 
petechial in character. If the rash 
remains discrete and pinkish it is a 
favorable prognostic sign. Large spots 
are more favorable than small ones. 
The more severe types progress to a 
darker color, the lesions coalesce and 
may develop into hemorrhagic and 
necrotic spots. The life cycle of any 
given group of spots is about fourteen 
daj^s, with a gradual change of the 
lesions to brownish pigmented areas 
before they entirely disappear. In the 
more severe types the eruption occurs 
in the throat and may result in some 
sloughing. In some cases the rash 
appears in one, two. or even three 
crops, each crop running its separate 
course. 

The pulse is often a valuable guide 
to the condition of the patient. Earh' 
in the disease it is slow in projiortion 
to the temperature, and in tiie milder 
types it often does not exceed 90 per 
minute. As the toxemia progresses in 
the severe forms the pulse becomes 
increasing!}" rapid and poor in quality. 

A rapid pulse is a very unfavorable 
sign. 

Urinary changes are not common 
except in the older patients who often 
dcielop a suppression and die of ure- 
mia. 
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The blood picture is not character- 
istic. There is a moderate leukocytosis 
in the first week, increasing up to 
15,000 and 18,000 in the second week 
with a relative increase in large mono- 
nuclear cells. Icterus is often a ter- 
minal sign in the fatal cases. 

Differential Diagnosis 

The disease must be differentiated 
from typhoid fever, cerebrospinal men- 
ingitis, especially the septicemic type, 
measles, typhus, and even smallpox. 

In an area known to be infected the 
history of tick bite or, as often occurs, 
the finding of a tick on the patient’s 
body, may lead to an early and an easy 
diagnosis. 

The Weil-Felix reaction has been 
found to be present in the majority of 
cases of Rocky Mountain spotted 
fever, but this does not differentiate 
it from certain other diseases due to 
rickettsiae. Immunity tests may be 
necessary to differentiate it from 
typhus. Animals which have recovered 
from typhus are still susceptible to 
Rocky Mountain spotted fever and 
those recovering from spotted fever 
arc susceptible to typhus but not to 
anotlicr inoculation of spotted fever 
virus. 

Generally one attack of Rocky 
Mountain spotted fever produces a 
permanent immunity against subse- 
quent e.Kpnsurcs. 'i'hcrc have been a 
few authentic reports of second at- 
tacks. 

Pathoi.ogv 

The gross pathology is not distinc- 
tive. The subcutaneous hcmorrluiges 
and enlargement of the spleen are the 
C'U.iy Cf>nslant and striking macro.^jcofiic 


lesions. The lymph glands are enlarged 
in some cases. 

Microscopically there is a perivascu- 
lar infiltration of the subcutaneous 
tissue and the small blood vessels may 
be completely occluded with mononu- 
clear cells. In the endothelial and 
smooth muscle cells of the media, large 
numbers of the minute rickettsiae 
bodies were first described by Wol- 
bach and have subsequently been con- 
firmed b}'- others. Wolbach^” considers 
spotted fever as a disease of the peri- 
pheral blood vessels or an acute 
endangeitis. 

Complications and Mortalitv 

Sloughing of the soft parts in the 
mouth or of the scrotum occasionally 
occurs with secondary infections. Phle- 
bitis is not an infrequent complication. 
A persistent neuritis lasting for many 
months was very troublesome in one 
of my cases. Broncho-pneumonia may 
develop and be the cause of death. 
Suppression of urine resulting in ure- 
mia is seen in the older patients. 

The mortality rate varies greatly in 
different sections and in different 
years, ranging from 4 and 5 per cent 
in tlic Snake River Valley in Idaho 
to as high as 90 per cent in some sea- 
sons in the Bitter Root Valley in 
Montana. Death probably occurs from 
a severe toxemia, which seems to 
affect chiefly the heart muscle and 
peripheral blood vessels. 

TK^:AT^f^:^•T 

General treatment should consist of 
complete rest in bed in or^ler to con- 
serve all )w;ssiblc strength. 1 he priticnt 
should he kept as quiet as jjossible 
phvsicall)' and jueutally hy any saft! 
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measures such as baths, packs, and the 
use of barbital, phenobarbital, or chloral 
and bromides, or even morphine if nec- 
essary. Cardiac stimulants such as caff- 
ein and digitalis should be given if 
there is any indication of impending 
cardiac failure. The intake of fluids 
and nourishment must be maintained 
as in any acute fever. If there be 
nausea and vomiting, as occasionally 
occurs, fluids may be given by bowel, 
or subcutaneously. 

Specific Therapy 

Up to the present time there is no 
specific drug or antiserum. Convales- 
cent serum and transfusions from 


convalescent patients have been tried 
without benefit. 

The avoidance of known infected 
areas during the tick season is the most 
important prophylactic measure. When 
of necessity such areas are visited it 
is important to search the body sev- 
eral times a day for ticks, since their 
prompt removal in the first hours 
after attachment may obviate infection. 
The use of the vaccine as a prophylac- 
tic is advised for all whose occupation 
subjects them to exposure. 

The author wishes to acknowledge his in- 
debtedness to Dr. R. R. Parker of Hamilton, 
Montana for assistance in the preparation 
of this paper. 
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The second change which ina)’^ be 
produced in the immature rat or 
mouse ovary is an extensive luteiniza- 
tion, a development of granulosa cells 
into corpus luteum cells. This change 
is so intense that follicles may become 
completely transformed into lutein- 
cell bodies before ovulation has oc- 
curred and so produce the histologic 
picture of "imprisoned ova”, the “An- 
terior Pituitary Reaction III” (APR 
III) of Aschheim and Zondek. As in 
the first experiment, this anatomical 
effect is also accompanied by the pro- 
duction of a hormone, “progestin”, 
the hormone of the corpus luteum. 
This likewise results in the opening of 
the immature vagina, but the mucosa 
is now not cornified but composed of 
high cylindrical cells secreting mucus 
(mucification), while the uterus has 
acquired the property of responding 
to an abnormal stimulus and develop- 
ing a placentoma or deciduoma. The 
animal, in other words, is in a state 
of “pseudopregnancy”. 

In some instances of rats or mice 
yielding an APR I, it may be possible 
by delaying sacrificing the animal for 
a period of twenty-four hours, to 
demonstrate a rupture of the fully- 
developed graafian follicle and the 
presence of ova in the cornua of the 
uterus. This was very well shown by 
Smith and Kngle' with implants of 
the anterior lobe when they produced 
a “superovulation in immature mice. 
The production of ovulation, how- 
ever, is more readily demonstrated by 
the 'use of rabbits as recommended 
originally by Friedman. = The ovary 
of this .animal normally contains fully- 
developed graafian follicles which may 
be seen grossly as small clear cysts 


near the surface of the organ. Fol- 
lowing the administration of an 
“ovary-stimulating substance”, such as 
is found in the urine of pregnant 
women, a very radical change occurs. 
The cysts rupture and this process is 
accompanied by a local hemorrhage, 
so that within thirty-six hours small, 
red, protruding areas may readily be 
seen grossly in the ovaries.* 

It is thus apparent that the main 
function of the “ovary-stimulating 
substances” is in determining the 
growth, maturity, and rupture of the 
graafian follicle, as well as its subse- 
quent development into a corpus 
luteum. Associated with these anatom- 
ical changes there is the elaboration of 
two ovarian hormones, (1) estrin, 
which in the human produces a growth 
of the endometrium, pelvic hyperemia, 
and turgor of the uterus, and (2) pro- 
gestin, which is responsible for the 
secretory changes found in the pre- 
gravid phase of the endometrium (fig- 
ure 1). This hormone (or hormones)! 
also seems to have a definite influence 
on lactation (Griiter and Strieker." 
Corner,'* Evans and Simpsoiri), and 
although not entering into the scope 
of this review it must be remembered 
that it has an influence on the male 
sexual organs and so is, more proji- 


*In this connection attention must be di- 
rected to the presence of hemorrhage into 
graafian follicles or luteinized cysts which 
may also be found in rats or mice, and 
which Aschheim and Zondek refer to a-- 
APR II in their “pregnancy test". 

"I'More recent studies by Riddle and his 
co-workers (Proc. Soc. Hx'itcr. Biol, ami 
Med.. 1932, xxix, 1211) sugecsts that there 
is a separate hormone of the anterior hyjH- 
ph ysis, which they call {-rolaciin. concense'l 
with lactation. 
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mones from anterior lobe tissue. They 
have found that one of these stimu- 
lates follicular growth while the sec- 
ond causes luteinization, and it is of 
especial interest that the luteinizing 
hormone they have isolated does not 
act on the immature ovary unless it 
has previously been stimulated to fol- 
licular activity b}'- tbe first extract. 

There is thus some evidence that 
there exists more than one ovary-stim- 
ulating substance, but on the other 
hand this conception is not widely 
accepted as having received sufficient 
experimental corroboration. It is not 
generally held that a chemical separa- 
tion of more than one substance has 
been clearly accomplished (Dodds*^), 
and it is possible that the different 
effects may be due simply to variations 
in dosage and methods of administra- 
tion. In a recent extensive repoi’t 
Wallen-Lawrence and van Dyke’® 
state that they encountered no evi- 
dence of two principles, and further 
work by Smith and White’® indicates 
that under physiological conditions 
follicular growth and luteinization 
cannot be explained by the successive 
secretion of two hormones. 

Distribution 

The development of simple biologi- 
cal tests for the ovary-stimulating 
substances has resulted in an extensive 
search for their presence in various 
organs and body fluids, so that an 
amazing number of reports are now 
available on this phase of the subject. 
In order to simplify an analysis of 
these findings in the human it would 
seem advisable to consider them under 
three separate headings, namely, their 
occurrence (a) in nonnal individuals, 


(b) during pregnancy, and (c) in 
pathological conditions. 

A. Normal. Of primary import- 
ance in this work are the findings 
resulting from the direct examination 
of the human anterior hypophysis, and 
it may be stated that both APH-A 
and APH-B effects have been obtained 
from the anterior lobes of men and 
women of all ages and even during 
intrauterine life (Zondek,® Schultze- 
Rhonbof and Xiedenthal,” Siegmund 
and INIahnert,’® and others). The same 
finding applies to animals, as for in- 
stance, cattle, sheep, pigs, rats, cats, 
rabbits and so forth. These observa- 
tions are of great importance in view 
of tbe prevailing conception that the 
anterior lobe is tbe main, if not the 
only, source of the gonad-stimulating 
hormones. 

There is as yet but little known re- 
garding tbe occurrence of gonad-stim- 
ulating hormones in the blood or urine 
of normal women during adult sexual 
life. However, a recent stud}' by 
Zondek'® shows that by concentrating 
the urine it is possible to find APH-A 
at all stages of the menstrual cycle, 
although the greatest concentration is 
to be found during the premenstrual 
phase. In a preliminary communica- 
tion, Frank, Goldberger and Spiel- 
man,"® and Frank"' announce that they 
have conducted similar studies with 
blood and have also been able to dem- 
onstrate APH-A in various individ- 
uals. although in this case the greatest 
concentration has been found early in 
the cycle, namely between the .‘•ixth 
and ninth days. On the other hand. 
Xcumann and Peter"-' rei)ort that they 
find APH-.\ in the blood at a bate 
.stage of the menstrual cycle, between 
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because he has noted that just as in 
pregnancy the anterior h 3 'pophysis of 
these patients likewise contains a 
marked diminution in the amount of 
stored sex hormones (Zondek®"). 
Neumann®® has found that the urine 
of children up to the age of ten fre- 
quently gives a positive test for the 
presence of ovary-stimulating hor- 
mones. 


same characteristics as those made 
from other sources, such as the urine 
of pregnant women (Zondek®). Al- 
though the two ovarian substances, 
estrin and progestin, are readily taken 
up by lipoid solvents such as ether 
and chloroform, this is not the case 
with the ovary-stimulating hormones 
which are soluble in alcohol at a con- 
centration of 40 per cent but insoluble 


Table I 

Results of the examination of the blood serum of 266 non-pregnant women for the 
presence of excessive amounts of ovary-stimulating hormones. 


APR APR APR Total 

I III I-III Positive Negative Total 


I. Normal Ovarian Function 

Regular 28-day menses 0 

II. Hypohormonal Conditions 

Irregular delayed menses 1 

Totally irregular menses 0 

Scanty menses ; reg. cycle 0 

Amenorrhea, short duration . . 0 

Amenorrhea, long duration ... 0 

III. Afunctional Conditions 

Operative castration: 

a. Within 3 mos. postop... 8 

b. After 3 months 13 

Radiation castration 8 

Post-climacteric S 

Amenorrhea, long duration ... 5 

IV. Hyperhormonal Conditions 

Menopause ; irreg. menses ... 9 

Polymenorrhea 5 


54 


Chemical Properties 
Since it has not j^et been possible to 
isolate the ovary-stimulating principles 
in pure form, their exact chemical con- 
stitution is as yet unknown, but a 
number of important properties have 
been determined as a result of the 
studies of Zondek,® Collip,®® Dickens, 
Wallen-Lawrence and van Dyke,*” 
Goss and Cole,'*^ and others. In the 
lirst place, no final chemical differen- 
tiation between APH-A and -B has 
lieen accomplished, and in the second, 
e.xtracts made from the anterior pitui- 
tary gland have shown essentially the 
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in concentrations of over 70 per cent. 
The)' are also precipitated from an 
aqueous solution by high-grade ace- 
tone, sodium or ammonium sulfate, 
“colloidal iron” or tannic acid. They 
are readil)’’ adsorbed to charcoal, arc 
destroyed by temperatures above 70°C.. 
and are very sensitive to the action of 
acids or alkali, since Dickens^” noted 
that 0.2N acid or alkali completely 
inactivate extracts made from the 
urine of pregnant women. 

.An exception must be made in the 
ca.se of “Hmmenin". .an estrogenic 
.suh.stance which was isolated by Colli]) 
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from the human placenta and which he 
considers as an ovary-stimulating hor- 
mone. This extract is readily soluble 
in alcohol, is effective when adminis- 
tered orally, and although it causes the 
appearance of estrual changes in im- 
mature rats it only acts on the spayed 
adult animal in very high concentra- 
tion. It is evident that this preparation 
does not fall into the same category 
as the ovary-stimulating substances 
under discussion, but it is important 
to note that Collip also obtains a sec- 
ond principle from the placenta which 
agrees fairly closely in its general 
properties to those described above. 

Numerous extracts of high potency 
are now being prepared and used for 
biological and clinical studies. The 
anterior lobe has been used as the 
source of the ovary-stimulating sub- 
stances by Evans and Long,'*- Putnam, 
Teel, and Benedict,'**' Rath et al,'** 
Bugbce ct al,'*-' Reiss ct al,'‘° Bellerby,'*' 
A\"allcn-Lawrcnce and van Dyke.*“ The 
urine of pregnant women has yielded 
large amounts of the hormones and 
has been employed by Zondek** who 
gives the name of Prolan to the 
resultant extract, and by Bicdl,'*'*’ 
Dickens,'** Wallcn-Lawrcnce and van 
Dyke,*** Evans et al.'**’ and others. The 
human ]>lacenta has been employed by 
Crew and Wiesner,*'* and Collip,"’*’ and 
])otcnt extracts liave also been made 
from the blood of imcgnant women 
(. I'lnlimann'"), and of marcs (Goss 
aiul Cole**). 

Sfu.'Hrn or Ov.\nY-STntui..\TixG 
1 loR.MO.vr.s 

Since the first studies on this prob- 
Ifut v.-t-re condneted with the anterior 
hypjjiliysiv, n was natural tiiat thi.s 
organ sh'inld be considered as the sole 


source of the ovary-stimulating hor- 
mones. However, their wide dissem- 
ination has led to some doubt on this 
question and a number of investigators 
believe that the}'- may also have an 
extra-hypophyseal origin. This con- 
ception has been advanced by Philipp,*" 
Collip,®** Eels,**- Motta,**® and others, 
who claim that the placenta must be 
considered as capable of manufactur- 
ing as well as storing such hormones. 
The chief arguments advanced in favor 
of the theory for a placental origin of 
the ovary-stimulating hormone in the 
blood and urine during pregnancy may 
be summarized briefly as follows: 
(1) The placenta contains very large 
amounts of an ovary-stimulating sub- 
stance (or substances) ; (2) the char- 
acteristic histologic pregnancy changes 
in the anterior pituitary gland of wo- 
men do not appear until the fifth 
month of gestation, although large 
amounts of APH are found very early 
in the blood and urine; (3) the Asch- 
heim-Zondek test is positive in cases 
of hydatidiform mole and chorioepi- 
thclioma, and beconies negative follow- 
ing the removal of the tumor growth ; 
(4) the anterior hypophysis of ])rcg- 
nant women contains no demonstrable 
amount of sex hormone (Philipp,’'”' 
corroborated by Ehrhardt and Mayes, 
Zondek,-''' and others) ; (5) the sub- 
stance Emmcnin which Collip obtains 
from the ])laceuta, and which he main- 
tains should 1)0 considered as an ovary- 
stimulating hormone, differs from 
anterior hypophyseal extracts iii it.'- 
chemical properties anrl in matiy of it> 
i)ioIogic,’d effects; (b^ sotne flifb,- 
ences in the <*ffect-; of urine extract-, 
and anterifir tatnitary inipbrnt.^ have 
been rep-.rted, thtf^ orgg-'-ting that. 
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they may not be >‘dentical* ( Engle, =■* 
Wallen-Lawrence and van Dyke.*® 
Evans et al,*® Loeb®®) ; ( 7 ) the report 
of Hill and Parkes®“ and of Reichert 
et al°'>®® that urine extracts are rela- 
tively ineffective in inducing ovarian 
changes in hypophysectomized rabbits, 
dogs, and rats may be interpreted as 
meaning that these preparations are not 
hypophyseal hormones since the}^ appar- 
ently cannot substitute for this organ. 

It would seem that there is evidence 
in favor of an extrahypophyseal origin 
for ovar 3 ’-stimulating hormones, but 
on the other hand there has been con- 
siderable opposition to accepting this 
theory. In the first place, the presence 
of the hormones in the placenta by no 
means necessitates their manufacture 
there, and it would be just as reason- 
able to state that ovarian cysts and the 
mammaiy and salivary glands also can 
produce ovary-stimulating substances 
since they have been found in cyst 
fluid (Zondek®'), milk and colostrum 
(Heim®®), and saliva (Trancu-Rain- 
er®*). The characteristic pregnancy 
changes of the anterior lobe may not 
be complete until the fifth month, but 
on the other hand the large amount of 
hormones in the urine appears so earl}’ 
in pregnancy that some doubt must be 
expressed as to whether the placenta 
has sufficiently developed at that stage 
to produce such quantities (Zondek®*). 
The diminished amounts of ovary- 
stimulating substances present in the 
anterior lobe of pregnant women may 
not mean a lowered production on the 
part of this gland but an increase in 

♦Since this paper was written a year ago 
additional evidence has accumulated pointing 
to biological difrcrcnccs in t!ie ovar3'-stim- 
ulating principles of the anterior liypophysis 
from those of blood or urine of pregnant 


their utilization by the body so that 
none remains stored up in the hypo- 
physis (Zondek®*). In pregnant cows 
and pigs there is no hormone demon- 
strable in the blood or urine, and since 
there is not the same call for large 
amounts of this substance as there is 
in the human, the anterior lobe of 
these animals has a normal hormone 
content. The experiments of Collip 
with Emmenin show that he is deal- 
ing with a hormone which apparently 
has no counterpart in the anterior lobe, 
and some doubt must be expressed as 
to whether it can strictly be included 
in the group of “ovary-stimulating” 
substances considered in this paper 
because it does not produce histologic 
changes in the ovaries of immature 
rats and is effective in young castrates 
(Collip®®). The biological differences 
between anterior lobe and urine ex- 
tracts is an important observation, but 
is not necessarily conclusive evidence 
that the hypophysis is not the source 
of the ovary-stimulating substances. 
Some of the variable results may be 
due to differences in dosage, and the 
preparation of the extracts may possi- 
bly cause chemical changes interfering 
with tlie normal action of tlic hor- 
mones. This is well illustrated by the 
experiments of Hill and Parkes®® wlio 
found that they were unable to induce 
ovarian changes in hypophysectomized 
rabbits with urine extracts but could 
produce this effect fairly readily by 
the injection of untreated urine. 

This question must therefore remain 
open for the present. It is considered 
proved that an ovary-stimulating hor- 
mone is manufactured by the anterior 
hvpojdiysis, but the origin and the 
exact nature of that found in women 
during pregnancy i< not established. 


women. 
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been made from a clinical standpoint. 
In the first place, this work has given 
a new diagnostic procedure, the Asch- 
heim-Zondek test, which has received 
worldwide approbation and is in gen- 
eral usage. This test is not only 
highly efficient in recogni 2 ing early 
pregnancy but has been utilized as a 
control for the successful treatment of 
chorioepithelioma and hydatidiform 
mole. Secondly, a more extended use 
of this test has yielded an additional 
method of approach for the study 
of certain endocrinological conditions 
which are accompanied by disturb- 
ances of menstruation. As these in- 
vestigations are carried further and 
coupled with studies on the ovarian 
hormones, there is no doubt that new 
light will be thrown on the etiology of 
various disturbances such as amen- 
orrhea, polymenorrhea, and the meno- 
pause. And finally, some progress has 
been recorded from the therapeutic 
use of ovary-stimulating principles. 
The results in no way can be said to 
compare with the hopes and enthus- 
iasm that their discoveiy initiated, but 
the mere fact that there is now an 
effective medical treatment for the 
uterine hemorrhage accompanying hy- 
perplasia of the endometrium justifies 
all these endeavors. 

SUMMAKY 

The term “ovary-stimulating hor- 
mone” is used for certain biological 


substances which stimulate the grondh 
of graafian follicles, ovulation, and 
corpus luteum formation, resulting in 
the production of the ovarian hor- 
mones estrin and progestin. It is be- 
lieved that there are two such hor- 
mones, but the evidence is incomplete. 
The ovary-stimulating principles are 
chiefly in the anterior hypophysis, but 
during pregnancy in the liuman they 
are widely disseminated in the body of 
the mother and of the fetus. They 
have been demonstrated also in the 
blood and urine of patients with 
amenorrhea, following castration, and 
in the post-climacteric period. The evi- 
dence obtained to date favors the 
conception that the anterior lobe of 
the hypophysis is the main source of 
these hormones, but it has been sug- 
gested that one type may have a?7 
extra-hypophyseal origin. From a 
clinical standpoint, three important ad- 
vantages have resulted from these 
studies: (1) the development of an 
important test for the diagnosis of 
pregnancy and the control of the treat- 
ment of chorioepithelioma and hydati- 
diform mole; (2) tlie employment of 
a new method of approach for the 
study of certain endocrinological con- 
ditions which are accompanied by 
ovarian disturbances; and (3) the use 
of extracts of ovary-stimulating hor- 
mones for the successful treatment of 
the uterine hemorrhages accompanying 
hyperplasia of the endometrium. 
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thyroid-^; (4) Addison’s disease; (5) 
myasthenia gravis. 

Lesions which cause hyperfunction 
of the adrenals (hyperplasia, adenomas, 
functionating carcinomas) are asso- 
ciated with, or may cause: (1) pre- 
cocious puberty; (2) so-called adrenal 
virilism, masculinism, or a condition 
of pseudohermaphroditism in the adult 
female ; less well-defined sexual changes 
(as gyaiecomastia) in the adult male. 
This list omits, of course, all condi- 
tions which have been attributed to 
malfunction of the adrenal medulla. 

It is these physical and sexual 
changes which have interested us most. 
The adrenal cortex is so intimately 
hound up with, not only the phenome- 
non of reproduction, but the physical 
configuration of the body, that these 
aspects secrii to be of much greater 
biological significance (and probably, 
in the future, of greater practical sig- 
nificance) than the more dramatic, but 
much more rare disease called Addi- 
son’s disease. We have, therefore, 
confined our studies to a few of the 
thyroid and sexual phases now sus- 
ce[)tiblc of investigation. Rats were 
used advisedly, despite the impression 
that the adrenals cannot be removed 
completely from these animals. Pen- 
charz, Olmstcad and Giragossint/d'' 
and I'reed, Brownfield, and Evans" 
have shown that when a careful oper- 
atiriii is performed, all rats die in from 
five to eight days. Carr, in this work, 
has had aji average mortality of 8<S 
per cent in less than eight days. In 
those rats which did not develop signs 
of .aciuc insufiiciency in .‘^ix days, it 
wa-' cortcluded that the ojieration Itad 
not h(c!i cromplete. and the animals 
di '-carded, unless the experiment called 


for animals in a state of chronic in- 
sufficiency, It is not our purpose in 
this paper to detail the large number 
of animal experiments which have 
been made, but rather, by citing some 
of the results, to point out the trend 
of adrenal gland investigations, and 
to show how these, in time, will un- 
doubtedly clear up many clinical prob- 
lems. Biological research can no more 
be divorced from clinical medicine 
than can mathematics from astronomy. 

The connection between the adrenal 
glands and the gonads is obvious in 
spite of many apparent contradictions. 
The production of precocious puberty 
and the neutralization of the sex 
glands after puberty by hyperfunction 
of the adrenal cortex presents a seem- 
ing paradox. One case of masculin- 
ism reported by Gibson,” and seen by 
us, had the hirsutism and enlarged 
clitoris of adrenal virilism (she had a 
large adrenal tumor at operation), but 
while presenting these masculine fea- 
tures, she also had definite hyperplasia 
of the endometrium exactly similar to 
the decidual reaction of pregnancy. 
Corey and Britton^ have reported a 
change in the ovaries and testes of 
rats following the administration of 
Swingle and PfifTner's extract which 
they interpret as evidence of preco- 
cious puberty, and Connor^ has re- 
ported degeneration of the ovaries of 
chickens following injections of a 
watery extract of a<lrennl cortex. 
.Mullcr‘= likewise ])roflucod regressive 
changes of the .':exual ap]>aratus of 
rats. We were able* to ,‘;top the estrn> 
cycle of mature rats by injections of 
watery extracts of adrenal cortex, but, 
using an extract prepared by tl- atter 
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could not confirm Corey and Britton’s 
results as to precpcious puberty. It is 
nevertheless obvious that at least some 
of the sexual changes which have been 
found clinically have been reproduced 
experimentally, and that certainly pro- 
gress towards the solution of these 
problems may be reported. 

The retrograde sexual changes in 
adrenal insufficiency were first noted 
in a series of eighty normal animals. 
Following the estrus cycles of mature 
female white rats by vaginal smear we 
found that the normal sexual rhythm 
stopped following adrenalectomy. Au- 
topsy findings in these animals showed 
a consistent and early degeneration of 
the corpora lutea of menstruation. It 
was this association that led Vincent-** 
to suggest that the corpora lutea acted 
as accessory adrenal cortices, and by 
this mechanism Stewart and Rogoffi® 
explained the longer postoperative 
survival period of pregnant dogs. The 
corpora lutea of rats are constantly 
present in the rat ovary as bodies of 
menstruation, lactation, or pregnancy. 
We were able to observe the same de- 
generation of the corpora lutea in three 
biological stages, that is not only dur- 
ing the estrus cycle but also in the 
ovaries of either lactating or pregnant 
animals after adrenalectomy. Similar- 
ly, subsequent to the degeneration, 
lactation ceased and if occurring on 
or before the sixteenth da)'' of gesta- 
tion, pregnancy was interrupted. The 
corpora lutea are not essential in 
pregnancy after the seventeenth or 
eighteenth day of gestation, and al- 
though after this period the same 
degeneration of the corpora lutea was 
noted, the animals went on to term, 
either delivering without lactation and 


dying a few days after parturition or 
dying in labor from asthenia and 
uterine inertia with the young stuck 
in the birth canal. It would seem then 
that these retrograde changes in 
adrenal insufficiency work by a sec- 
ondary mechanism through the corpora 
lutea which degenerate, interrupting 
all normal sexual processes. 

With an extract made after the 
manner of Swingle and Pfiffner, and 
known, through constant assay on 
adrenalectomized rats to contain the 
viable principle described by them, we 
attempted to prevent this degenerative 
change. ^Vith this extract we were 
unable to do so. The corpus luteum 
degeneration with inhibited estrus. or 
lack of lactation and abortion in the 
pregnant animal, continued as usual. 
In fact the degenerative changes were 
more marked in several injected cases 
than in those animals with untreated 
adrenal insufficiency. In the male, loss 
of libido and potency were noted due 
to degeneration of the cells of the 
seminiferous tubules. Here again a 
cortical extract known to contain the 
viable principle was ineffective in 
maintaining potency and preventing 
this degenerative change. It seemed 
to hasten rather than to retard it. 

To study \'incent’s theory that the 
sex glands contribute a substance to 
augment or replace cortical secretion, 
the postoperative survi\-al ])eriod of 
adrenalectomized animals with and 
without the gonads was taken. Both 
in males and females the animals 
without gonads lived longer than those 
with, although cortical extract wotild 
keep either class alive indefinitely. 

For many years Warthin"'* insisted 
that Graves’ disease was a const itu- 
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removal of the thyroid gland extends 
the postoperative survival period of 
adrenalectomized animals. Those with 
adrenal insufficiency are killed hy a 
dosage of thyroid extract which does 
not affect the normal animals. 

The reproductive system responds 
to adrenal insufficienc}^ b}' ; a cessation 
of estrus ; a softening and atrophy 
of the testicles ; abortion or resorption 
of the fetuses (if the insufficiency 
occurs before the seventeenth day of 
gestation) ; and cessation of lactation. 
All of these changes apparent!}^ operate 
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through the secondary atro])hy of the 
gonads. 

We were unable to prevent anv of 
these changes by administering corti- 
cal extract carrying the viable prin- 
ciple. 

The effect of the extract in normal 
animals has produced a cessation of 
the estrus cycle of rats, and degenera- 
tion of the ovar}- of chickens. 

Finally, cortical extracts as made by 
us either contain more than one ’prin- 
ciple or else we have not e.xtracted the 
coijiplete bio/ogicaf unit. 
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“MEDICAL CARE FOR THE 
AMERICAN PEOPLE^’ 

At a meeting of the Board of Re- 
gents of the American College of Phy- 
sicians on February 7, 1933, the Com- 
mittee on Public Relations offered a 
report on the final publication of the 
Committee on the Costs of Medical 
Care, entitled “Medical Care for the 
American People.” By a resolution, 
the Board of Regents approved the 
report of the Committee on Public 
Relations and directed that it be 
printed in the Annals of Internal 
Medicine. 

Report of the Committee on 
Public Relations 

The final report of the Committee 
on the Costs of Medical Care is enti- 
tled : “Medical Care for the American 
People.” 

It is the twenty-eighth publication 
of a series representing an extensive 
and intensive effort to collect the fac- 
tual data concerning numerous prob- 
lems involved. These studies were 
made over a period of five years, with 
the expenditure of an e.xtraordinary 
amount of thought, effort, and money. 

The facts presented are of immense 
importance to the countiy as a whole 
and the medical profession in partic- 
ular. The}-^ deserve the most careful 
study and consideration. 

The detailed information is con- 
tained in the twenty-seven interim re- 
ports previousi}" published, and only 

12.11 


a brief summary is included in the final 
report. The main emphasis of the 
final report is placed upon certain defi- 
nite recommendations proposed by the 
Committee as the basis for a plan of 
reorganization of medical practice, so 
as to meet the social and economic 
defects of the existing system brought 
out by the factual data. 

These recommendations are in the 
form of separate majority and minor- 
ity reports with a few members of the 
Committee declining to assent to either 
report. 

The widespread discussion which has 
followed the publication of the final 
report is centered upon the recom- 
mendations suggested. This is most 
unfortunate as it has overshadowed 
the great value and significance of the 
studies upon which these recommenda- 
tions are presumably based. 

It is the opinion of your Committee 
that the publication of definite recom- 
mendations was premature and unjusti- 
fied by the facts presented. A careful 
analysis of the text of the reports 
shows that the recommendations arc 
really only tentative suggestions for 
future consideration and careful c.x- 
perimentation. and in our opinion 
should have been offered as such. 

It is also our belief that the actual 
factual data contained in the various 
reports arc of such value that they 
deserve most careful study on the fiart 
of the medical profession. These facts 
reveal a situation which calls for con- 
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sideration and action leading to modi- 
fication of existing medical practice, 
and in any such modification the medi- 
cal profession should take a leading 
part. 

It would be very unfortunate if 
prejudice caused by differences of 
opinion concerning the recommenda- 
tions should belittle the value of the 
facts themselves. It would he still 
more unfortunate if either jwejudice 
or inaction should deprive the medical 
profession of its rightful position of 
leadership in any jirogram for remedy- 
ing existing inef|ualities or injustices 
in the operation of the practice of 
preventive and curative medicine. 

Our Committee, therefore, recom- 
mends that the individual Fellows of 
the .American College of Physicians he 
urged to study the facts presented in 
the report of the Committee on the 
Costs of Medical Care, uninfluenced 
hy the acrimonious discussion which 
lias heen raised by the publication of 
the various recommendations: and we 
al.M) recommend that the organized 
representatives of the mcdicarprofes- 
sion in each community be urged to 
consider these problems in the light 
of their varying local needs and condi- 
tions. for It is our belief that by this 
method the enlightened leadership of 
the medical profession can point the 
'vay to improvements of great value, 
t'otb u, the public and to the medical 
profession itself. 


edge within, the last three decades has 
had a bewildering effect on the entire 
problem, and it seems almost as if we 
have outrun our educational system 
framed in simpler days and under 
simpler conditions. 

Osier once remarked that examina- 
tions may be the best or the worst of 
an education. He further stated that 
thev- can be very helpful if an integral 
part of the training, but have been 
known to be the intellectual ruin of 
many good men. 

The multiplicity of e.xaminations, 
college, hospital, and licensure, with the 
general lack of uniformity, emphasized 
the need of a central qualifying body 
such as the National Board of Medical 
Examiners. It was organized in 1915 
and the first e.xamination was held in 
October 1916. During the first six 
years the e.xamination included written 
and practical tests in the six funda- 
mental sciences and four clinical 
branches and lasted for a period of 
sev'en days. 

In 1922 tlie examination was divided 
into three parts, the first, which is 
taken after the completion of two or 
more years of the medical school 
course, being a written lest in the six 
pre-clinical sciences : anatomy, bio- 
cliemistry. jdiysiology. patbology, bac- 
teriology, and pharmacology. 'I'lie sec- 
ond written test includes the four 
clinical branches, medicine, surgery, 
obstetrics and gynecology, aiui jntblic 
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and head specialties; clinical medicine, 
including neurology, pediatrics and 
dermatology, clinical laboratory, med- 
ical pathology and applied physiology, 
biochemistry, pharmacology, and roent- 
genolog}^ ; obstetrics and gynecology, 
and public health (which also includes 
applied bacteriology). 

The written tests are conducted on 
the proctor plan and are held in the 
different medical college centers in the 
United States and Canada. The prac- 
tical and clinical part three e.xamina- 
tion is conducted at twenty centers in 
different sections of the country. .At 
each of these centers a subsidiary 
board of examiners has been organ- 
ized. under whose supervision the 
examination is conducted. 

The menil)ership has been gradually 
increased from the original fifteen 
members to the present membership 
of twenty-seven, representing the three 
federal medical services, the Associa- 
tion of American Afcdical Colleges, the 
Council on Medical Education of the 
American Medical Association, the 
Federat on of State iMedical Boards, 
and twelve members from the profession 
at large, selected with special refer- 
ence to their geographical distribution. 
To jwevent “life membership” and to 
ensure the frequent election of new 
members, the Constitution ])rovides 
that, with the cxcej^tion of the mem- 
bers from the Federal services, each 
member is elected for a term of .six 
years and can succeed himself for one 
additional term only. 

B}' continuous and intensive study 
a comprehensive examination has been 
devclo])ed in keeping with the highest 
medical training now prevailing in 
American medical schools. Sncccssful 


candidates are granted a certificate as 
a Diplomate of the National Board, 
and are permitted to use the letters 
D.N.B. after their names. Tbev are so 
designated in the Directory issued by 
the American Medical .Association. 
This certificate has been recognized bv 
forty-two states, being accepted in lieu 
of the required .state medical licensure 
examination. It is also accepted as 
.satisfying by the qualification boards 
of England. Scotland, and the Irish 
Free State for admission to the clin- 
ical part of the final examination for 
entry on the British registry. 

The plan of e.xamination has served 
as a model for state boards and has 
greatly i)romoted the more extensive 
use of the practical and clinical te.sts 
in licensure examinations. The nation- 
al boards of examiners in the different 
specialties organized in recent years 
have patterned their examination large- 
ly after that of the National Board. 

The adoption of the examination by 
a number of leading medical schools is 
a significant endorsement. N'ale Uni- 
versity Medical School reciuires all 
students to take and pass the National 
Board e.xaminations ; the answer jja- 
pers are graded by National Board 
c.xaminers. 'riie students at Vale take 
an oral com])rehensive examination at 
the end of their second and fourth 
years rc.spectively. and unless success- 
ful in these oral and practical examin- 
ations, they are not eligible for the 
National Board examinations. 

Beginning this year Duke Univer- 
sity requires all its students to take the 
National Board examination. 'Phe an- 
.swer papers an- held for three days, 
examined by the I'actilty for their fiwn 
jnirposes and records, then forwanli^d 
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to the National Board’s office where 
they are graded in the usual way. The 
same plan prevails at the College of 
Medical Evangelists, Los Angeles, 
where all students are required to take 
the National Board examination. 

At the University of Minnesota the 
students have the choice of taking 
either the National Board’s written 
examination, or the Medical College 
comprehensives at the end of their 
second and fourth years. The papers 
are first graded by the Medical Fac- 
ulty and then forwarded to the Na- 
tional Board office. 

Georgetown University has an- 
nounced that beginning next year it 
will require all students to take the 
National Board examination. The plan 
is also being considered by the Univer- 
sity Medical Schools of Iowa, Illinois, 
Columbia, Colorado, Buffalo, and 
Washington (St. Louis), as well as 
several of the two-year schools. 

It is interesting to note that each 
year a considerable number of candi- 
dates are completing their National 
Board examinations, after having se- 
cured their medical license, which in- 
dicates that it is steadily gaining 
recognition as an honors examination. 

By influencing the present tenden- 
cies of medical education, unifying 
examination procedure, and developing 
a comprehensive qualifying test to de- 
termine fitness to practise, the Na- 
lional hoard is to a certain extent ful- 
tdling its purpose and destiny. 

WAnTni: L. Bjf.Rm.N-r.. M.D. 

spotted EI-rjiR IX THE 
EXSTERX STXTJiS 

The idrtstification in the rur.a! dis- 
trirts (d the ‘■outh.e.a’-tern states of a 


form of Rocky Mountain spotted fever 
was reported by Rumreich, Dyer, and 
Badger in 1931. In several papers in 
the Public Health Reports of that 
yeari>2.s they published the evidence 
on which the identification was based. 
A clinical study was made of fifty 
cases of a spotted fever occurring dur- 
ing the tick season in rural districts 
of Delaware, Maryland, Pennsylvania, 
Virginia, North Carolina, and the Dis- 
trict of Columbia. These cases were 
compared with fifty urban cases of 
t 3 'pical endemic typhus occurring in 
Baltimore, Savannah, Tampa, and in 
smaller urban communities in Georgia 
and Florida. Suggestive clinical differ- 
ences were found between the two 
groups of cases. The rural group 
showed evidence of a more severe in- 
fection by greater prostration, higher 
fever, and a faster pulse. The rash in 
the typhus group appeared first on the 
trunk, was less marked on the fore- 
arms, and rarely involved the palms. 

In the rural cases, however, the rash 
appeared first about the wrists and 
ankles, usually involved the palms and 
soles, spread rapidly over, the whole 

’Dyer, R, E., Ru.mretcii, A., and Badcek. 
h. F. : Typiiiis fever; a virus of the 
tyi)hus type derived from flc.'is collected 
from wild rats, Pnb. Healtli Rep., 19.11, 
xlvi, 334-338. 

=Ru.MHErcii, A.. Dver, R. E.. and Baikier. 

E. F. : The typlms-Rocky Mountain 
spotted fever Rrotij): an epidemioi(ts;icaI 
and clinical study in the eastern and 
.southeastern .states, I’lih. Jleallh Rep., 
1931. xlvi, 470-4,80. 

"Dyer. R. I-*., Baikieh. L. F., and Kir.Mitrtcit, 

.A.; l^r^-py ^fotmtan sj^ittcd fever 
(ea*^terri tyjK;) ; trnrl<.mi^':ion t)y tlie 
.American r!ni; tick f /9cr)«/jr,nr?or 

Pith. HeaUh Rep.. V>M xlvt. 

1403- 1413. 
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trunk, and frequently became purpuric 
and confluent. 

Disturbances of the central nervous 
system of a severe order, such as men- 
ingismus, clonic twitching, and coma, 
were more common in the rural group. 
The death rate in this rural group was 
14 per cent, while there were no fatal- 
ities among the fifty cases of endemic 
typhus. The duration of the disease 
in the endemic typhus group was from 
eleven to sixteen days, with twenty- 
eight of the cases terminating on the 
fourteenth day. Over half of the rural 
cases, however, persisted to between 
the seventeenth and the twenty-second 
day. It was felt by the authors that 
the disease in the rural group of cases 
did not correspond to the clinical pic- 
ture of endemic typhus but resembled 
the spotted fever of the Rocky Moun- 
tains more closely than it did any other 
disease. This suggestive clinical dif- 
ferentiation was supported by epi- 
demiologic data showing that in addi- 
tion to the distinguishing feature of 
urban, as opposed to rural, residence 
the typhus group gave a history in 
thirt3'^rnine cases of association with 
rats and presumably rat fleas, whereas 
in the rural group rodent infestation 
of patients’ homes was determined in 
only seven cases. Twenty-four of these 
rural cases, however, gave a history 
of tick bite within three weeks prior 
to the onset, and three more of the 
patients had crushed engorged ticks 
removed from dogs. All had lived in 
tick-infested localities. 

Blood from three cases of the rural 
type was injected into guinea pigs that 
proved susceptible, and strains of virus 
were perpetuated through maiw gen- 
erations of these animals by transfers. 


The lesions of the disease in guinea 
pigs were found in general to be sim- 
ilar to those caused by the Rocky 
Mountain spotted fever virus. Guinea 
pigs which had recovered were found 
to be still susceptible to the virus of 
endemic typhus and of European epi- 
demic typhus but to be unaffected by 
inoculation with the virus of Rock)' 
Mountain spotted fever. 

An account of the gross and micro- 
scopic pathology of the eastern type 
of Rocky Mountain spotted fever, based 
on a study of five autopsies, has been 
presented in an article by Lillie.^ In 
general the lesions found were similar 
in character, if not always in degree 
of severity, to those described in 
the twenty-one reported autopsies of 
Rocky Mountain spotted fever. In 
such small series minor variations 
might well be expected. It would seem, 
however, that in the eastern type focal 
brain lesions of vascular degenerative, 
proliferative, and focal gliotic charac- 
ter were more frequent than in the 
western form of the disease. Tliese 
brain lesions were apparently closely 
similar to those described in European 
typhus. Lillie mentions the finding of 
“cell inclusions resembling rickettsiae 
in the endothelia and walls of small 
vessels’’. A more definite identifica- 
tion of rickettsiae in the human tissues 
is reported by Pinkerton and Maxey' 
in connection with their study of a 
fatal case which at the time was 

^Lillie, R. D. : Pathology of the c.istcrn 
type of Rocky ^^ounInin spotted fever, 
Pub. Health Rep., 1931, xivi, 2840-2R.39. 
••PiXKERTox, H.. and Maxcv, K. F. : Path- 
ological study of a case of endemic 
typhus in \'irginia with dcmon^tr.'Uion 
of Rickctlsia, -Am. Jr. Path.. 1931. vii. 

95. 
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thought to be one of endemic typhus, 
but which jMaxcy now believes to have 
been spotted fever. More recently the 
identification of rickettsiae in the tis- 
sues of three cases of spotted fever 
has been reported by Pincoffs and 
Shaw.® 

The occurrence of spotted fever on 
the eastern coast is therefore estab- 
lished by clinical epidemiological, im- 
munological, and pathological data. 
Our knowledge, however, of the oc- 
currence of the virus in nature in this 
eastern territory is still entirely frag- 
mentary. It has been shown that the 
American dog tick {Dcnnaccntor va- 
riahilis), which is the most common 
man-biting tick in most of the known 
infected area, can transmit the virus 
from guinea pig to guinea jiig and that 
the virus in the tick persists through 
at least one moult. The importance of 
this species of tick as a vector of the 
di.seasc in the east is further estab- 
lished by the finding, in an infested 
area, of dog licks which were proven 
to he infectious by animal inoculation." 
I'urther extensive studies of the other 

'd’tNcorrs, M. C.. and Su.wv, C. C.: Tho 
eastern type of Pocky Mouiit.iin spotted 
fever; report of a ease with demonstra- 
tion of rickettsiae. Medical Clinics of 
K(*rth America. March, Idd.i. (In press) 
'h.Mir.Kit. f„ F. : Kfjcky Mountain spotted 
fever (eastern type) ; virus recovered 
from die dfjg tick / Vr;;wiva/<>r I’aria- 
I'ilif hiund in nature. Pnh. Health F<ep., 
19.12, xlvii, 2,195-2.199. 


eastern ticks that may be possible vec- 
tors, and of the susceptibility of east- 
ern rodents and small mammals which 
ma}' serve as hosts, will no doubt be 
carried out to bring our knowledge 
of the maintenance of the eastern 
virus in nature at least abreast of what 
is known concerning the western virus 
of this disease. 

It cannot readily be. determined 
whether we are witnessing the appear- 
ance of spotted fever in the east or 
merely its discovery. The striking 
clinical characteristics of the disease 
favor the presumption that it could 
not have gone unrecognized as a clin- 
ical entit}’’ for many years. The heavy 
tick infestation of the southeastern 
states and the relatively dense human 
population in the same area make of 
all this region a potentially more im- 
portant focus of the disease than the 
sparsely settled mountain states. That 
there are as yet unknown factors which 
affect the extension of the disease is 
shown, however, by the well known 
example of the situation in the Bitter 
Root valley. In this region sjwltcd 
fever in humans has been known on 
the western side of the valley for over 
thirty years but has not yet spread to 
the eastern side, thougli the wood tick 
which transmits the virus and the ro- 
dents which serve as hosts arc jn'e.sent 
on both sides. Study of this disease 
in (])e east may disclo.se similar in- 
stances of geographic limitation. 
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in science, whose interests in the develop- 
ments of physical chemistry are secondary. 

The subjects discussed are: The Methods 
of Science, Atomic Structure, Transmuta- 
tion of the Elements, Valence, Radiations on 
Chemical Systems, New Elements and New 
Uses for Old Ones, and the Elixir of Life. 

The first chapter, “Methods of Science”, 
embraces many of the fields of the biological 
and phi'sical sciences. The interrelationship 
of the development of each is emphasized. 
Altliough tlie treatment of each subject is 
superficial, owing to the nature of the vol- 
ume, much striking philosophy has been in- 
cluded. Thus under psychologj' one reads, 
“The function of philosophy is to integrate 
all branches of science and form from them 
a closely interrelated whole.” 

The chapter on the “Elixir of Life” should 
be found interesting bj' medical readers. 
Herein the history of the futile search by the 
chemist for the “Elixir of Life” is reviewed. 
The rise of iatrochemistry, the work of Pas- 
teur, the major conquests in the field of bac- 
teriology and tlie advance of chemotherapy 
are developed. The sociological and inter- 
national difficulties involved in the control 
of communicable disease are discussed. 

In the introduction the authors mention 
that the writing of this volume was sug- 
gested by the late Dr. E. E. Slosson. In 
the book the spirit of Slosson is perpetuated, 
lending to the volume a warmth of interest 
and ardor which was so characteristic of 
the pen of that great master in this field 
of literature. J. C. K., Jr. 

The History of Dermatology. By William 
Allen Pusev, A.M., M.D., LL.D., Profes- 
sor of Dermatologj' Emeritus, University of 
Illinois; President of the American Derma- 
tological Association and of the .American 
Medical Association from time to time. Fab- 
ricoid Linen. 233 pages, 33 illustrations. 
Charles C. Thomas, Springfield, III. and. 
Baltimore, Md., 1933. Price ?3.00. 

Any work from the pen of William A. 
Pusey, the Nestor of American Dcrma- 
tologj’, must be good, and his latest His- 
tory of Dermatology is no exception. It 
is a concise, absorbing storj’ of the growth 
and development of dermatology from an- 
cient times to, and including, its present 
status as a branch of medicine burdened with 
a nomenclature fcarfulh’ and wonderfully 


made. The histor 3 ' is written in a plain un- 
assuming style, readable and understandable 
by lay and professional alike. The verj- 
close, intimate, and inseparable relation be- 
tween dermatology' and medicine is made 
evident in the introduction. Since skin 
lesions in many instances are simply re- 
flections of a disturbance of the general 
economj', it is difficult to draw a hard and 
fast line between tlie specialty and general 
medicine. 

The early chapters deal -with the develop- 
ment and the observations of the ancients 
and tlieir interpretation of the macroscopic 
appearance of le_sions. Later the story is 
taken up by periods in the various countries, 
Germanj-, Austria, Great Britain, and the 
United States. 

It is disappointing, however, to note that 
Henry Stelwagon’s work in dermatologj’ is 
dismissed with but a few words. His monu- 
mental work on the Diseases of the Skin is 
lauded, but tliere is no mention of his other 
writings. 

The intimate association of dermatology 
and venereal diseases as practised in for- 
eign countries is recognized in a graphic ac- 
count of the life of Neisser, whose name is 
inseparably associated with the discovery of 
the gonococcus. Ricord, whose fame rests 
upon his urological contributions, is given 
credit for his epoch-making experiments by 
which he differentiated the local results of 
the inoculation of gonorrhoeal pus from the 
systemic reaction of pus originating from a 
primary luetic lesion. 

A unique and praiseworthy contribution to 
the literature is an Historical Jndc.v of Der- 
matology in which is given historically a 
sketch of the \-arious diseases from .Acantho- 
sis Nigricans to Zona. 

The appearance of the volume is not to be 
overlooked. It is printed on heavy glazed 
paper in large readable type. The cover de- 
sign and the binding of fabricoid linen arc 
additional attractive features. The mnnerou-: 
illustrations and photographs arc unusually 
well reproduced and of a kind scldonj seen 
in historical works. 

The volume .should find a place not alone 
in the library of every dcnnatoloci.st but 
should be read and trc.amrcd by everyone 
interested in the growth and development of 
medicine. 

>4. R. 
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Philadelphia 

President of the American College of Physicians 

1933 - 1934 

Born, Philadelphia. October 13, 1880; graduated. William Penn 
Charter School, 1898; University of Pennsylvania, B. S., 1902; University 
of Pennsylvania School of Medicine, M.D., 1905. 

^Resident Ph 3 ^sician (1905-1906), and Chief Resident Physician (1906- 
1907), Hospital of the University of Pennsylvania, Philadelphia; Pro- 
sector to the Professor of Anatomy (1907-1910), and Associate in Medi- 
cine (1912-1921), Universit}'- of Penns)^lvania School of Medicine; 
Physician, Episcopal Hospital, Philadelphia, 1912-1916; Professor of 
Medicine, Woman’s Medical College of Penns 3 dvania, 1917-1922; Lieu- 
tenant Colonel, Medical Corps, U. S. Army, 1917-1919; Commanding 
Officer, U. S. Army, Base Hospital No. 20, A.E.F., 1918; Medical Con- 
sultant, Fourth Arnty Corps, A.E.F., 1918-1919. 

Professor of Medicine and Vice Dean of Medicine, Graduate School 
of Medicine of the Universit 3 ’’ of Penns 3 'lvania ; Pltysician, Graduate 
Hospital of the University of Penns 3 'h^ania ; Physician-in-Chief, Abing- 
ton Memorial Hospital, Abington ; Active Consultant in IMedicine, Phila- 
delphia General Hospital ; Consultant to the Preston Retreat and the 
Chestnut Hill Hospital; Medical Director, Bell Telephone Company of 
Penns 3 E’'ania ; Editor, The Cyclopedia of Medicine; ex-Editor, The 
American Journal of Medical Sciences; author of numerous medical 
articles. 

Member : Delta Tau Delta, Alpha Mu Pi Omega, Sigma Xi and Alpha 
Omega Alpha fraternities ; Member and ex-President, Philadelphia Count 3 ' 
Medical Societ 3 ’-; Member, Medical Society of the State of Penns 3 'lvania ; 
Fellow, American Medical Association; Member, Association of American 
Physicians; Member and ex-President, American Gastro-Enterological 
Association; Member and ex-President. American Climatological and 
Clinical Association; Fellow, College of Piiysicians of Philadelphia; 
Member, Philadelphia Pathological Society; Member. Philadelphia Pedi- 
atric Societ 3 L 

Dr. Piersol became a Fellow of the College in 1922. From 1926 to 
1932 he held the office of Secretary-General. He sen-ed on the Committee 
on Credentials for six years and' gave unstintingly of his time to this 
laborious task. In spite of many other activities and heavy rcsponsibilitie.^; 
he has always given freely of his cnerg 3 ' and ability to the woric of the 
College. He enters upon his term as President with an intimate knowledge 
of tl^ College's problems and with a wide acquaintanceship and iwj)u- 
larit 3 ' among its Fellows. 
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Jonathan Campbeli. ^Ieakins, .M.D.C.M., LL.D. (Edin.), 

F.A.C.P., F.R.C.P. (C), F.R.C.P. (Edin.), Hon'. F.R.C.S. (Edin.), 
F.R.S.C.. F.R.S.E.. 

^Montreal 

President-Elect of the American College of Physiciaxs 

1933 - 1934 

Born, Hamilton, Ontario. ^la)' 16, 1882. Graduated, Hamilton High 
School; McGill University. M.D.C.iM.. 1904. Resident Physician. Royal 
Victoria Hospital, INIontreal. 1904-1906; Assistant in Medicine, Johns 
Hopkins Hospital. 1906-1907: Resident Pathologist, Presbyterian Hospi- 
tal. Neiv York Cit}’’, 1907-1909; Lecturer in Clinical Medicine. McGill 
■Universit}", and Assistant Physician, Royal Victoria Hospital, 1909-1913; 
Canadian Army IMedical Corps, 1914-1918; Member, Inter-Allied Chemical 
Warfare Conference; Consultant Physician. Canadian Arm}' Medical 
Corps. 1918-1919 ; Christison Professor of Therapeutics and Professor 
of Clinical Medicine, Edinburgh University, 1919-1924; Director of 
Medical Research Laboratories, Edinburgh University and Royal Infirm- 
ary, 1920-1924; Consulting Physician. Royal Jdaternity and Simpson 
Memorial Hospital, Edinburgh, 1923-1924. 

Director of the Department of Medicine and Professor of Medicine, 
McGill University. Montreal; Director of the University Clinic. McGill 
University; Physician-in-Chief. Royal Victoria Hospital. Montreal. 

Member: The Physiological Society (Great Britain); The Briti.sh 
Medical Association; The Canadian kledical Association; Association of 
American Physicians; The American Piiysiological Society; Society of 
Experimental ■ Biolog}' and Medicine; The Montreal Medico-Chirurgical 
Society; and others. 

Dr. Meakins has made numerous and important contributions to tlie 
medical literature in many fields. His investigations on the pathological 
physiolog}' of the respiration and the circulation are very widely known. 

Dr. Meakins was elected a Fellow and a Regent of the American 
College of Physicians in 1928. He was appointed Chairman of the Seven- 
teenth Annual Clinical Session in Montreal, the first meeting of tlie 
College in Canada. Under his guidance, this very successful meeting set a 
high standard in the excellence of arrangements and the (}ualil} of the 
program of clinics. 
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Dr. Henry J. John (Fellow), Cleveland, 
Ohio, and Dr. William D. Sansum (Fellow), 
Santa Barbara, California, are members of 
the Advisory Editorial Board of the newly 
established journal. Diabetes, which made 
its first appearance in November, 1932. 


Major George R. Callender (Fellow), 
Fort Sam Houston, Te.\as, has been elected 
President of the American Society of Trop- 
ical Medicine for the year 1933, 


At a dinner given in his honor at the 
Drake Hotel, Chicago on January 3, 1933, 
the Honorable Rene Weiller, Consul-Gen- 
eral of France, awarded to Dr. Frank 
Smithies the Cross of Knight of The Legion 
of Honor of The French Republic in recog- 
nition of his achievements with respect to 
Post-Graduate ^^edical Education in France 
and in medical science. 


SOCIETY FOR THE ADVANCEMENT 
Ob' GASTROENTEROLOGY 
The objects of the Society arc; 

(a) To unite in one organization those 
physicians who are engaged in the 
.specialty of Gastroenterology. 

(b) To correlate closely the clinical and 
e.xpcrimcntal work of the specialty 
as it is performed everywhere and to 
make jiractical application of all re- 
cent advances in this field. 


(c) To stimulate and encourage research 
work in every phase of Gastroenter- 
ology'. 

(d) To act as a control agency through 
which all qualifications and all re- 
quirements relating to the specialty 
may' be standardized. 

(e) To formulate the highest standards 
and principles for the practise of the 
specialty. 

(f) To encourage legislation and public 
support as related to the specialty. 

(g) To edit and publish the proceedings 
of the Society and all matters, pa- 
pers, articles, subjects and reports 
considered. 

OrricKKS Elkcit.d vok 1933 

Dr. G. Randolph Manning President 

Dr. I. L. Ritter 1st Vice-President 

Dr. E. Katz 2nd Vice-President 

Dr. Wm. C. Jacobson Secretary 

Dr. .S. Mufson Treasurer 

Dr. S. Weiss Editor-in-Chief 

.'VnvisoKY Bo.\Kn 

Dr. E. L. Kellogg. Honorary Pre.sident 

Dr. Ma.x Einhorn 

Dr. Jacob Kaufmaim 

Dr, .'\nlhony Basslcr 

Dr. A. F. R. .Andresen 

Meetings are held oti the n'liirth Wednes- 
day of the month. 


OrUTL'ARfKS 


DR. Wn.LIA.M SVD.NHV 
THAYER 

W'jlii.'irn Sydttr}’ 'fhaytr. I’Hlow oi 
the A:t!<T(i-;s!i ('ollcyc of 1 ’hy.'-iria!!-, 
dii'd sinhlrnly .»• jictiri f.'iiiurf on De- 
cotr.b-;- Rb i'H2. 

D; . 'i’linyi r wa-. borti into fli'tls'.- 
«-‘l N' Et'.r-'u;-! fattrilv at .Mil- 


ton, Massachusctl.'i, oti Jun't 
On his tnaternal .side he was descended 
frenn fG'dph W'aklo I‘.nier.<ot! ht- 
father. J.'inie,' ih'-adiev I haver, and .! 
hrother.” fv/.ra Thayer. hrh\ i” 

tlte l.rtw Seh.o-d of llarv.trd Ltn.vrr- 
•'itv, R<-ar<'d its tho titdver-ny attEM- 
-idicfr of t Vitnhridty, In' sivecj 
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after the age of ten, he never lost 
contact with Harvard. He was grad- 
uated from the University as Bach- 
elor of Arts in 1885, and as Doctor of 
]\'Iedicine in 1889, served as Visiting 
Physician (pro tern) at Peter Bent 
Brigham Hospital in 1914, and had 
completed two terms, beginning 1915, 
as a member of the Board of Over- 
seers of Harvard University. 

Meanwhile, he had been called to 
Baltimore by Osier from the Massa- 
chusetts General Hospital in 1890. and 
for the remaining forty-two 3 '’ears of 
his life he made his home in this city. 
He was, successive^. Assistant Resi- 
dent Physician, Resident Physician, 
and Head of the Medical Department 
of the Dispensary (1898-1906) of the 
Johns Hopkins Hospital. He prac- 
tised medicine and held tlie position of 
Professor of Clinical Medicine in Johns 
Hopkins University from 1905 to 
1918. In June 1917, he went to Russia 
as a member of the Red Cross Mis- 
sion, and in March 1918, entered upon 
active duty with the United States 
Army in Prance and was appointed 
Chief Consultant. Medical Services. 
A.E.F., in June 1918; Brigadier-Gen- 
eral, October 1, 1918. While in France 
he was asked to accept the position of 
Professor of iMedicine on the univer- 
sity basis at Johns Hopkins. Return- 
ing from France, he relinquished his 
practice and held this post together 
with that of Physician-in-Chief of the 
Johns Hopkins Hospital until 1921. 
He then resigned, resumed his consul- 
tation practice, and became Emeritus 
Professor of Medicine; he continued 
to teach until the day of his death. 

Many honors were heaped upon him. 
He was President of the American 


Society of Tropical I\Iedicine (1910). 
President of the American Society for 
Clinical Investigation (1913), Presi- 
dent of the Congress of American 
Physicians and Surgeons (1915), of 
the Association of American Physi- 
cians (1921), and of the American 
Medical Association (1928-1929). He 
held honorary degrees from Washing- 
ton College, University of Edinburgh, 
University of Chicago, University of 
Paris, and IMcGill University. He held 
Honorar}" IMembership in the Thera- 
peutical Society of Moscow, in the As- 
sociation of Pltysicians of Great Brit- 
ain and Ireland, and in the Industrial 
Society of IMedical Hydrology. He 
was Honorar}- Fellow of the Royal 
Society of iMedicine of Budapest, of 
the Royal College of Physicians of 
Ireland, of the Royal Society of Trop- 
ical Medicine and Hygiene, London, 
of the Royal Society of Medicine. 
London, and of the Royal College of 
Physicians of Edinburgh. He was 
associate foreign member of the Acad- 
emic de Medicine, Paris, correspond- 
ing member of the Societe des Hopi- 
taux de Paris, of the Societe dcs Hopi- 
taux de Lyon, and of the Societe Roy- 
ale des Sciences Medicales et Xatu- 
relles de Bru.xelles. His other affilia- 
tions and honors, some of outstanding 
importance, are too numerous to record 
in full; mention must be made, how- 
ever. of his appointment to Command- 
er. Legion of Honour (1927), and of 
his selection as Orator .at the Bright 
Centenary at Guy’s Hosjntal in 1927. 

Dr. Thayer married Miss Susan 
Chisolm Read, of Charleston. S. C. in 
1901. Although in ill health during the 
latter years of her life, she lived imtil 
1917. and died during her hu=b.and’s 
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absence in Russia. No children sur- 
vive. 

The loss to the medical profession 
of the United States from the death of 
Dr. Thayer is great; this is especially 
true because of the peculiarly individ- 
ual nature of his contribution. The 
unique quality of the man lay in the 
imponderables of character, of bril- 
liant linguistic accomplishment, of per- 
sonal charm, of intense loyalty to 
persons and institutions and ideals. 
Though sought on every hand for the 
wisdom of his clinical judgment, which 
was second to none, he will be remem- 
bered by those who knew him best as 
one who transcended medicine and be- 
came a great man. 

(Furnished by John T. King, Jr.. 
^r.D., F..'\.C.P., Baltimore, Md.) 

DR. HENRY DASPIT 

Dr. Henry Daspit died December 
19, 1932, as a result of influenza- 
bronchopneumonia. He had been sick 
but a few days and was rapidly over- 
whelmed by the severity of the infec- 
tion. 

Dr, Da.spit graduated from Tulane 
University in 1907 and promptly ob- 
tained a position in the Louisiana 
State Ho.^pital for the Insane, at Jack- 
son, which k’fi to his subsequent inter- 
est in neuropsychiatry, in which he 
specialized thereafter. On his return 
to New (Orleans from Jackson he 
Served in various ranks in the De- 
partment of .Vervoiis atul Mental l^i*;- 
ease^ of fl'ulanc Mcfiical ScivM)l, o!)- 
tainin;,’ in FUl the Profr-ssorship of 
.Neurology an.fl. in 1926 when the chair 
of Psyeliiatry wa'. cnnihiited with that 
<ft .Neuri'fngy . It!* held tlti'- twoff/!d jw)- 


sition. In 1928 he became Dean of the 
Graduate School. In addition to these 
two positions, at the time of his death 
he was a senior visiting physician at 
Charity Hospital, superintendent of 
the City Hospital for Mental Diseases 
and City Alienist; he was consultant 
in Neurology for the United States 
jMarine Hospital No. 14 and held a 
similar position in some four or five 
other hospitals. His interest was not 
confined solely to his specialty and to 
his pedagogic activities. He was a 
public-minded citizen and a goodly 
portion of his time was occupied with 
many sociologic and hygienic activities. 

A member of an old French family, 
Dr. Daspit happily combined attri- 
butes of friendliness, charm and socia- 
bility, so that he had a host of friends 
as well as innumerable acquaintances. 
Clear thinking, kindly and always will- 
ing to help others, his advice and 
assistance were sought by many. 

lie was well known in Louisiana, 
Mississippi, Alabama, and Texas 
through his contact with the under- 
graduate students and the graduate 
students of the Medical School of 
Tulane University. His death came as 
a shock to the many who had been 
taught by him and who have always 
known him as a keen, physically active, 
.and industrious teacher. 

In 1927 he l)ccarne a Fellow in the 
.American College of Phy.sicians and 
was interested intensely in its activitii:> 
and its program. He did much to fur- 
liter the purjto.ses of the organization 
and was enthusi.'i.sfic in his belief iti 
wii.at Cf>uld be accomplishe(l by it. 

( I'urni-hcfl by j. H. ?d.!X. 

Xf'.v f trlc.iif'. l.a.i 
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DR. FENTON BENEDICT TURCK 

Dr. Fenton Benedict Turck (Asso- 
ciate), New York City, died Novem- 
ber 16, 1932, of angina pectoris; aged 
seventy-five years. 

Dr. Turck received his medical de- 
gree from the Northwestern Univer- 
sity Medical School in 1891. He did 
postgraduate work at the Pathological 
Institute of Berlin. He was House 
Surgeon in the Alexian Brothers Hos- 
pital, Chicago. 1891-92; Instructor in 
Internal Medicine at the Postgraduate 
Aledical School, Chicago, 1893 ; Lec- 
turer, Jefferson Medical College of 
Philadelphia, 1896; Lecturer, Univer- 
sity of Rome, Italy, 1906; and the 
Founder and Director of the Labora- 
tory, Turck Foundation, at the time 
of his death. 

Dr. Turck was the author of 102 
articles published in the United States 
and Europe. During the World ar. 
he held the rank of Captain in the 
Medical Corps of the U. S. Army. 
He was a member of King's County 
Medical Society, the New York State 
Aledical Association, the American 
Association for Advancement of Sci- 
ence. the Association for the Study of 
Internal Secretions, the Ro 3 "al Geo- 
graphic Society (Lisbon), Societe 
d’Urologie de France, and a Fellow 
of the American Medical Association 
tind of the New ^ork Academy of 
Medicine. He had been an Associate 
of the American College of Ph^'sicians 
for many 3 'ears. 

DR. ALFRED HENRY 

Dr. Alfred Henry (Associate), In- 
dianapolis, Indiana, died suddenly De- 


cember 12, 1932, of angina pectoris; 
aged fifty-seven years. 

Dr. Henry graduated from the In- 
diana Medical College, School of 
Medicine of Purdue University, In- 
dianapolis, in 1907. He did postgrad- 
uate work at the Trudeau Sanatorium 
and at Bellevue Hospital of New York 
Cit}'. From 1914 to 1920, he was Pro- 
fessor of Anatomy, Normal College of 
Gymnastic Union; from 1916 to 1921, 
Professor of Physiology, Indiana 
Dental College; and since 1912, he had 
occupied various teaching positions on 
the staff of the Indiana University 
School of Medicine, being Clinical 
Professor of Medicine at the time of 
his death. 

In 1911, Dr. Henry aided in the or- 
ganization of the Marion County Tu- 
berculosis Association, becoming its 
first president and serving in that 
capacity until 1927, when he retired. 
He was prominent in state anti-tuber- 
culosis activities and was elected Pres- 
ident of the Indiana Tuberculosis .As- 
sociation in 1917. He was a director 
of the Indianajxilis free tuberculosis 
clinics from 1911 to the time of his 
death. In 1916. he was president of 
die Mississippi Valley Conference for 
Tuberculosis Workers. He was presi- 
dent of the National Tuberculosis .As- 
sociation for the year 1931-32. 

Some of Dr. Henry’s .additional 
jjppointments included: 1 lesidcnt of 
Board of Directors. Sunnyside Sana- 
torium, Oaklandon: Member of Staff. 
St Vincent's Methodist Hospital. 
Robert Long Hospital .and the 
James Whitcomb Riley Hosjatal for 
Children. He A^socia^e 

of the American College of Physicians 

since 1921. 
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absence in Russia. No children sur- 
vive. 

The loss to the medical profession 
of the United States from the death of 
Dr. Thayer is great; this is especially 
true because of the peculiarly individ- 
ual nature ' of his contribution. The 
unique quality of the man lay in the 
imponderables of character, of bril- 
liant linguistic accomplishment, of per- 
sonal cliarm, of intense loyalty to 
persons and institutions and ideals. 
Though sought on ever}^ hand for the 
wisdom of his clinical judgment, which 
was second to none, he will be remem- 
bered by those who knew him best as 
one who transcended medicine and I^e- 
came a great man. 

(Furnished by John T. Kikg, Jr.. 
M.D.. F.A.C.P.. Baltimore, Md.) 

DR. HENRY DASPIT 

Dr. Henry Daspit died December 
19, 1932, as a result of influenza- 
bronchopneumonia. He had been sick 
but a few days and was rapidly over- 
whelmed by the severity of the infec- 
tion. 

Dr, Dasjjit graduated from Tulanc 
University in 1907 and promj)tIy ob- 
tained a [wsition in tlie ].,ouisiana 
State Ho.-ipita] for the Insane, at Jack- 
son. wliich led to his subsequent inter- 
est in neuropsychiatry, in which he 
s]H‘cia]ized thereafter. On his return 
to New Orleans from Jack.^on he 
Served in various ranks in the De- 
partment of .\*<^rvou-S and Mental l^is- 
eas'rs of 'fulane ^sledical School, ob- 
taining in 1921 the Professorship of 
Neitrology atui, ijj 1926 when ihc chair 
of P-yc'iiafry w.as cotnhiited with that 
of Nrtirology, he Ir-’d ihi^ ?wuff>!<l po- 


sition. In 1928 he became Dean of the 
Graduate School. In addition to these 
two positions, at the time of his death 
he was a senior visiting physician at 
Charity Hospital, superintendent of 
the City Hospital for Mental Diseases 
and City Alienist; he was consultant 
in Neurology for the United States 
jMarine Hospital No, 14 and held a 
similar position in some four or five 
other hospitals. His interest was not 
confined solely to his specialty and to 
his pedagogic activities. He was a 
public-minded citizen and a goodly 
portion of his time was occupied with 
many sociologic and hygienic activities. 

A member of an old French family. 
Dr. Daspit happily combined attri- 
butes of friendliness, charm and socia- 
bility, so that he had a host of friends 
as well as innumerable acquaintances. 
Clear thinking, kindly and always will- 
ing to help others, his advice and 
assistance were sought by many. 

He was well known in Louisiana, 
Mississippi, Alabama, and Texas 
through his contact with the under- 
graduate students and the graduate 
students of the Medical School of 
Tulanc University. His death came a.s 
a shock to the many who had i)cen 
taught by him and who have alway.s 
known him as a keen, physically active, 
and influ.strious teacher. 

In 1927 he became a J'ellow in the 
American College of Physicians ami 
was interc.sted intensely iti its artivitie*- 
and its [)rogram, lie did much t'> fur- 
ther the purposes of the org.'nnV.ntiot! 
a!)d was enthu‘'instic in his belief in 
what eotild he arcomplished by it, 
t h'nrtiislu’d by j. If. .Mn;-ss;e, MJh, 
F.A.C.P.. .\'ewV)rl-:.'ms, La.) 
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DR. FENTON BENEDICT TURCK 

Dr. Fenton Benedict Turck (Asso- 
ciate), New York City, died Novem- 
ber 16, 1932, of angina pectoris; aged 
seventy-five years. 

Dr. Turck received his medical de- 
gree from the Northwestern Univer- 
sity Medical School in 1891. He did 
postgraduate work at the Pathological 
Institute of Berlin. He was House 
Surgeon in the Alexian Brothers Hos- 
pital, Chicago. 1891-92; Instructor in 
Internal Medicine at the Postgraduate 
Medical School, Chicago, 1893 ; Lec- 
turer, Jefferson Medical College of 
Philadelphia, 1896; Lecturer, Univer- 
sity of Rome, Italy, 1906; and the 
Founder and Director of the Labora- 
tory. Turck Foundation, at the time 
of his death. 

Dr. Turck was the author of 102 
articles published in the Ui^ited States 
and Europe. During the World War. 
he held the rank of Captain in the 
Medical Corps of the U. S. Army. 
He was a member of King’s County 
Medical Society, the New York State 
Medical Association, the American 
Association for Advancement of Sci- 
ence, the Association for the Stud)' of 
Internal Secretions, the Royal Geo- 
graphic Society (Lisbon), Societe 
d’Urologie de France, and a Fellow 
of the American Medical Association 
and of the New York Academy of 
Medicine. He had been an Associate 
of the American College of Physicians 
for many years. 

DR. ALFRED HENRY 

Dr. Alfred lienry (Associate), In- 
dianapolis, Indiana, died suddenly De- 


cember 12, 1932, of angina pectoris; 
aged fifty-seven years. 

Dr. Henry graduated from the In- 
diana Medical College, School of 
Medicine of Purdue University, In- 
dianapolis, in 1907. He did postgrad- 
uate work at the Trudeau Sanatorium 
and at Bellevue Hospital of New York 
City. From 1914 to 1920, he was Pro- 
fessor of Anatomy, Normal College of 
Gymnastic Union; from 1916 to 1921, 
Professor of Physiolog)', Indiana 
Dental College ; and since 1912, he had 
occupied various teacliing positions on 
the staff of the Indiana University 
School of Medicine, being Clinical 
Professor of Medicine at the time of 
his death. 

In 1911, Dr. Henry aided in the or- 
ganization of the Marion County Tu- 
berculosis Association, becoming its 
first president and serving in that 
capacity until 1927, when he retired. 
He was prominent in state anti-tuber- 
culosis activities and was elected Pres- 
ident of the Indiana Tuberculosis As- 
sociation in 1917. He was a director 
of the Indianapolis free tuberculosis 
clinics from 1911 to the time of his 
death. In 1916, he was president of 
the Mississippi Valley Conference for 
Tuberculosis Workers. He was presi- 
dent of the National Tuberculosis As- 
sociation for the year 1931-32. 

Some of Dr. Henry’s additional 
appointments included: President of 
Board of Directors, Sunnyside Sana- 
torium, Oaklandon; Member of Staff. 
St. Vincent’s Methodist Hospital, 
Robert W. Long Hospital and the 
James Whitcomb Riley Hospital for 
Children. He had been an Associate 
of the American College of Physicians 
since 1921. 
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DR. GAYFREE ELLISON 

Dr. Gayfree Ellison, Norman, Okla- 
homa, died December 22, 1932. He 
was bom in 1875 and received his 
A.B. degree from Bethany College, 
Lindsborg, Kansas. He served in the 
Spanish-American War with the 7th 
Kansas Infantr}- under General Fred 
Funston. and took part in the pursuit 
and capture of Aguinaldo. 

He received his ^I.D. degree from 
Rush Medical College in 1903; in- 
terned, Augustina Hospital. 1903-1904 ; 
assistant to Dr. A. J. Ochsner, 1904- 
1906; practised at Muskegon. ]\Iichi- 
gan. 1906-1908; practised at Oklahoma 
City, 1908-1911; Bacteriologist, Okla- 
homa State Board of Health, 1911- 
1914; Professor of Bacteriology, 
Medical School of University of Okla- 
homa, 1914-1928; World War, medi- 
cal service. 1917-1919; Professor of 
Epidcmiolog}' and Public Health, 1928 
to time of death. He wjis also school 
phy.'^ician in charge of student health 
in the University of Oklahoma from 
1928 until the time of death. 

Dr. Ellison was a meml)er of Cleve- 
land County Medical Society, Okla- 
homa City Academy of Medicine, 
Oklahoma State Medical Association. 
.■\merican Medical Association, South- 
ern Medical .Association, Socictv of 
American Bacteriologists, and a Fel- 
low ()! the American CVdlege of Phy- 
sicians. 

Dr. F.lli'^on left a wife, a son. Gay- 
free, and a daughter. Helena. He w.as 
a man of excec<lingly high principles, 
a -Student, and bad the highest ideals 
oj nv-'dicim-. He had alw.'iys taken ;in 
actjvf part !tt th.e hettermctu of the 
tn>d;.;ai proft-vdfift in his IfH’al. slate 
a?’d natMTird anair*-. 


(Furnished by Lea A. Riely, 
M.D., F.A.C.P., Governor for Okla- 
homa.) 

DR. EDWARD LOUIS HEINTZ 

Dr. Edward Louis Heintz (Fellow) , 
Chicago, 111., died suddenly December 
7, 1932, of heart disease; age fifty- 
eight years. 

Dr. Heintz was born in Rolla, Mo., 
April 27. 1874. He attended the Uni- 
versity of South Dakota from 1891 to 
1893, which institution honored him in 
1922 with an LL.D. degree. Pie grad- 
uated from the St. Louis College of 
Pharmacy in 1898, wdth the degree of 
Ph.G., and from the University of 
Illinois College of Aledicine, 1901. 
with the degree of M.D. For many 
years he occupied the chair of Assist- 
ant Professor of Medicine and Clin- 
ical Medicine at the University of 
Illinois College of Medicine, having 
retired to emeritus rank at the time 
of his death. Dr. Heintz was Attend- 
ing Physician to the University PIos- 
pital, and Secretary of the Univer.sity 
Hospital School of Nursing. He w’as 
a member of the Illinois State Medical 
Society, the Chicago Medical Society, 
the Research Club of the University 
of Illinois College of Medicine and a 
I'ellow of the .American Medical .As- 
sociation. lie had been a 1‘ellow of 
the .American College of Physicians 
since 1919. 

Dr. Heintz was also active in civic 
and public affair.';, being Chairniati of 
a Chamber of Commerce (’ornrnittce, 
working toward tlic dcvclojjinent «f a 
large park around the west .‘'ide .school'; 
and hospitals. He wa*; a member, and 
for over thirty year.'- a Graiul DHicer, 
of the .Alpha Kappa Kapp.a Prater- 
nity. 
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DR. FREDERICK TREMAINE 
BILLINGS 

Dr. Frederick Tremaine Billings 
(Fellow), Pittsburgh, Pa., died Jan- 
uary 5, 1933; aged fifty-nine years. 

Dr. Billings was born at Ridgewood, 
N. J., attended Public Schools in 
Washington, D. C., the Lake Mohican 
Military Academy and the United 
States Naval Academy at Annapolis, 
Maryland. He received his medical 
training at Yale University, graduat- 
ing in 1898. Dr. Billings interned at 
Patterson (N. J.) General Hospital, 
and in 1922 became chief examiner of 
the Equitable Life Assurance Society, 
whereupon he went to Pittsburgh. 

Dr. Billings served on the staffs of 
several Pittsburgh Hospitals including 
the Allegheny General, St. Joseph’s, 
St. Francis, Western Pennsylvania, 
Presbyterian and Southside Hospitals. 
At one time he was chief of the Uni- 
versity of Pittsburgh Medical Dis- 
pensary and was an instructor in In- 
ternal Medicine in that institution. 
During the World War he held the 
rank of Lieutenant Commander in the 
Medical Corps of the U. S. Nav)'^ 
(Reserve Forces). 

Dr. Billings was a member of the 
Allegheny County Medical Society, 
the Pennsylvania State Medical Socie 
ty, the Pittsburgh Academy of Medi- 
cine, the Central States Pediatric So- 
ciety and of the American kledical 
Association. He had been a Fellow of 
the American College of Physicians 
since 1919. 

(Furnished by E. Bosworth Mc- 
Cready, M.D.. F.A.C.P., Governor 
for Western Pennsylvania.) 


DR. FRANK HARTON 
PRATTEN 

Dr. Frank Harton Pratten (Fellow) 
London, Ontario, although suffering 
with hypertension for the past year, 
died rather unexpectedly December 
10, 1932; aged forty-six. 

Dr. Pratten was born in Waterford. 
Ontario, obtained his elementar)^ edu- 
cation in Ontario and graduated in 
medicine from the University of To- 
ronto in 1911. He was Resident Phy- 
sician of Muskoka Hospital for Con- 
sumptives at Gravenhurst from then 
until 1914, when he became a member 
of the staff of the Toronto General 
Hospital, remaining there until he 
went overseas in 1915. He was in 
charge of the chest wards at Moore 
Barracks’ Hospital for some time, fol- 
lowing which he served with a front 
line unit in France, taking part in the 
historic engagement of Vimy Ridge. 
He returned to England, in 1917, as 
officer in charge of medicine at the 
Canadian Special Hospital, Diseases 
of the Chest, at Lenham, Kent. He 
attained the rank of major during his 
army service. Shortly after demobili- 
zation in 1919, he became Medical 
Superintendent of Queen Alexandria 
Sabatorium at Byron. 

The steady growth of the Sanato- 
rium at Byron, from 250 beds in 1919 
to 600 beds at present, and the high 
standard of efficiency which it has 
maintained are monuments to the ad- 
ministrative ability of Dr. Pratten. 
Although burdened with the affairs of 
so large an institution, he was never 
too busy to receive his medical asso- 
ciates, students, patients or anyone to 
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whom he could give an encouraging 
word or helpful bit of advice. 

Dr. Pratten, along with his admin- 
istrative ability, was an outstanding 
authority on diseases of the chest. He 
had been a Fellow of the American 
College of Physicians since 1923. He 
was also a Fellow of the Royal Col- 
lege of Physicians of Canada, a mem- 
ber of the Western Ontario Academy 
of Medicine, the .Academy of Medi- 
cine of Toronto, the Harvey Club of 
London, the Ontario ^ledical Asso- 
ciation. the Canadian Medical Associa- 
tion. the Ontario Laennec Society, and 
for several years had been a member 
of tbe E.xecutive Council of the Can- 
adian Tuberculosis Association. 

He was a retiring man and, al- 
though well known in the medical 
world to which he devoted his life and 
talents, he was unknown to many out- 


side the profession. However, those 
who were privileged, to know him 
sense keenly the great loss, not only to 
the medical world but to humanity at 
large, in the untimely demise of a 
man whose outlook on life was an in- 
spiration to those with whom he came 
in contact. The funeral services were 
attended by many of his fellows in the 
Ontario Laennec Society from all parts 
of the Province who paid loving trib- 
ute to a beloved associate. His ashes 
will lie in St. Luke’s-in-the-Garden, 
the little chapel on the Sanatorium 
grounds, a building dear to his heart, 
on the details of which he devoted 
much time and care ; a building which 
he happily lived to see completed and 
consecrated for service. 

(Furnished by Jabkz Eltjott, M.D., 
F..\.C.P., Governor for Ontario.) 
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The Heart in Myxedema^ t 

Electrocardiograms and Roentgen-Ray Measurements 
before and after Therapy 

B}- J. Lermam, M.D., R. J. Clark, M.D., and J. H. Means, M.D., F.A.C.P., 

Boston, Massachusetts 


Review of the Literature 

I N various articles and textbooks 
dealing with myxedema, very lit- 
tle has been said regarding the 
heart. The literature covering the sub- 
ject of the heart in myxedema is 
marked by jDaucity, contradiction, and 
confusion. 

In 1918 Zondek’- introduced the 
term “myxedema heart” and described 
its characteristics as follows: 

I. Before treatment with thyroid. 

1. Dilatation of the left and right 
heart which may be of a very 
high degree. 

2. Slow, indolent heart action with 
normal blood pressure. 

3. Lowering of the auricular wave 
and the T-wave of the electro- 
cardiogram. 

11. Following treatment with thyroid. 

*Received for publication October 22, 
1932. 

tFrom the ThjToid Clinic and Metabolism 
Laboratory of the Massachusetts General 
Hospital. 


1. Return of the heart from marked 
dilatation to somewhere near nor- 
mal size. 

2. More lively heart action and more 
rapid pulse without change in 
blood pressure. 

3. Gradual return of the P- and T- 
waves to normal. 

In this article he reported four cases 
which showed the above characteris- 
tics. An illustration of the roentgen- 
ray shadow of the heart and measure- 
ments were given in one case. The 
following year he presented two addi- 
tional cases- giving similar results. 

Assmann® in 1919 reported a con- 
firmatory case. Meissner^ in 1920 re- 
ported three cases of myxedema with 
cardiac studies before and after treat- 
ment. The first case showed the 
marked shrinkage of 4.5 an. The sec- 
ond was complicated by chronic ne- 
phritis and showed no change in size. 
The third showed a normal heart be- 
fore therapy and no change in size 
following it. Laubry et aP reported a 
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case of myxedema in a patient Avith 
typical angina and cardiac hypertrophy 
without A’alve lesion. There was no 
response to digitalis l)ut a marked re- 
sponse to thyroid. No cardiac meas- 
urements were given. 

In 1925 Fahr'’ published the first 
paper on the heart in niA-xedema in 
this country. He stated that in spite 
of the neglect of the sul)ject of heart 
failure in myxedema in works on both 
myxedema and heart disease, he be- 
lieved that it was a prominent feature 
of all outspoken cases of m 3 'xedema. 
He added to the picture described by 
Zondek a negative Q-R-S comple.x in 
Lead HI of tbe electrocardiogram 
which disappeared on thyroid admin- 
istration. showing that it was not due 
to left ventricular jjreponderance. He 
described in detail one case showing 
a shrinkage of 6.3 cm. in the trans- 
verse rliameter over a period of seven 
weeks of treatment. 'I'his patient had 
all the signs of decompensation, includ- 
ing orthopnea, ascites, a large liver, 
and rales at the lung bases. Previous 
trial with digitalis for three weeks had 
given no improvement. The signs and 
symptoms all cleared under thyroid 
medication. .As a control the ])aticnt 
was taken off tbvrftid for six weeks 
and tbereiiiK)!! the size of the heart 
increased and again was brought back 
to tiortJial by thyroid, 'i'be electrocar- 
«!iogr;un at the beginning showed neg- 
rttive 7 ', and T . and negative Q-R-S.,. 
'fhe'C returned to uurm.al in seven 
week*-. 

In Pk?."' C reportefl .12 case^ 

f-t try xe/e fua at the IVtrr Petit Prig- 
ha;:? I !o.ph;d and -ftited tiiat ‘•-tsch a 

pirtured iff b'attr’" 

I J H’.t. F*.,J < t 

• I'--’ ,a'. j-r I i;_i ,»-rvfd tn a.m. 


form of cardiac disease”. Twenty-two 
of his patients had no suggestion of a 
cardiac lesion by physical examination 
or history. Of the remaining 10, two 
had chronic vahmlar disease, five had 
myocarditis, two had hypertension, 
and three had minor cardiac disturb- 
ances. There was no case of notable 
cardiac enlargement. Unfortunately 
neither roentgen-ray nor electrocardio- 
graphic studies were given. 

Willius and Haines'' reported a study 
of 162 myxedema patients. From this 
group 91 per cent showed no signs or 
symptoms of organic cardiovascular 
disease. The 9 per cent that did. could 
be accounted for on grounds other 
than those of myxedema. They did not 
mention roentgen-ray examination of 
the heart in any case. Fifty-five pa- 
tients had electrocardiograms taken, of 
which 54 ])er cent were normal, 'rwen- 
ty-threc ])er cent of the abnormalities 
disappeared under thyroid. In 23 per 
cent studies were too incomplete for 
conclusions. 'I'licy took the position 
that the data presented did not justify 
the establishment of a cardiac syn- 
drome characteristic of mv.xedema. 

Case” analyzed 5S jiaticnts with 
mv.xedema, without finding any to 
correspond to Fahr’s cases. 

Means. White and Krantz,'" in 1926, 
gaining tbe impression from Ixibr’s 
paper that tbe cardiac di.-turbance 
which he described was of frequent 
occurrence in myxedema, studied 4S 
case> of myxedema seen in the 'I’liy- 
roid C'linic of tbe Massaclui-etl^ Ceii- 
era! Ho.spital in tlic iwtdve previous 
year.". The neare."t approaeli to J'alu'’" 
tvi'-e wa- one "bowing nioderatf esi- 
largenv !U and a "hrinlatge of 2.3 etti. 
oxer a two-wffk p'.'riod of t re'Ctne;’.?, 



The Heart in Myxedema 


1253 


The electrocardiogram showed an in- 
verted To which returned to normal 
under treatment. They concluded ; 
“Mj'xedema heart, in the sense of 
Zondek and Fahr, is far from com- 
mon. On the other hand we are not 
prepared to join those who feel that 
it does not exist. The evidence pre- 
sented by Zondek and Fahr of a 
marked cardiac dilatation rapidly sub- 
siding under thyroid seems incontro- 
vertible, and our own case in a less 
striking wa)^ is one in point.” 

Thacher and White^’^ that same year 
studied the electrocardiographic find- 
ings in 14 cases. All of these showed 
low T-waves, that is below 2 mm., or 
inverted T-waves, pulse rate average 
of 68. T-waves pi'esent in every case, 
but often small, and Q-R-S complexes 
of low potential which in some cases 
increased, as did the T-waves, with 
thyroid. There was no abnormal axis 
deviation and no auriculoventricular or 
intraventricular block. The P-R in- 
terval was less than 0.18 second ex- 
cept in one case where it was 0.20 
second. There was considerable par- 
allelism between the height of the T- 
waves and the level of basal metabolic 
rate. Thacher and White concluded 
that myxedema results in an abnormal 
and more or less characteristic electro- 
cardiogram corrected by thyroid, ther- 
apy. 

From this same clinic, Sprague and 
^^'^hite’- reported that hypothyroidism 
was a common cause of low voltage 
in the electrocardiogram. Of the 57 
cases studied, myocardial failure from 
arteriosclerosis accounted for 34 and 
h3'pothyroidism for 10. The low volt- 
age of the latter disappeared in those 
cases reacting favorably to thyroid 
medication. 


Also in 1926 Zins and Rosier^® re- 
ported a case of myxedema heart and 
cardiac insufficiency in a woman of 
47, being reduced 3.3 cm. after three 
weeks of thyroid. Schittenhelm and 
Eisler^’* presented a case with reduc- 
tion of 3.3 cm. in the heart size along 
with return of small T-waves and 
negative T-waves to normal. 

Fahr^® returned to the subject in 
1927 with a review of his first case 
and five additional cases of large 
hearts shrinking with the taking of 
thyi'oid. The cases were well sub- 
stantiated with roentgen-ray findings 
(table 1). He says, “Willius and 
Haines’ conclusions are verj^ hard to 
understand. With the largest material 
of myxedema cases in the world they 
have been unable to find a single case 
of cardiac failure attributable to myxe- 
dema, whereas in other clinics where 
the amount of material is' very much 
smaller, numerous cases of heart fail- 
ure, unquestionably due to the same 
factor as the myxedema, have been 
found. In the past four years we have 
seen just six cases of myxedema at 
the General Hospital and the Univer- 
sity Hospital. All six cases showed 
more or less heart failure, the symp- 
toms and signs of which receded par- 
tially or completely on thyroid medi- 
cation.” In three of his six cases such 
signs of cardiac failure as rales at the 
bases, big liver, and ascites were ob- 
served. In the other three, edema, 
dyspnea, etc., could be part of the 
myxedema picture without postulating 
cardiac failure. 

From the Washington Universitj' 
Clinics^® in 1929 came the report of a 
case of myxedema with cardiac de- 
compensation which disappeared under 
thyroid medication. In a period of six 



1254 


J. Lerman, R. J. Clark, and J. H. Means 


weeks the heart decreased in size 3.5 
cm. The electrocardiogram showed all 
T-waves inverted before treatment 
with Ts and becoming normal and 
diphasic after six weeks. 

Holzman^" gave a good review of 
the situation and reported a case with 
marked cardiac enlargement (trans- 
verse diameter of heart 19;7 cm., and 
of chest 30.5 cm.). Electrocardiogram 
showed left axis deviation, low volt- 
age and flat T^. In seven weeks the 
basal metabolic rate had risen from 
minus 20 to plus 9. The heart was 
narrower by 1.7 cm., but this change 
was attributed to the different posi- 
tions of the diaphragm. The electro- 
cardiogram remained unchanged. This 
patient had a myxedema histoi*}’' of 
twelve years’ duration, and the author 
suggests that this may have produced 
a true hypertrophy rather than dilata- 
tion. 

In 1930 Ziskin^* reported one case 
with a change in the transverse diam- 
eter of 1 cm. after four weeks of treat- 
ment. 'J'he electrocardiogram showed 
diphasic 7\ and T'o and delayed P-R 
interval. The T-w'a\cs returned to nor- 
mal with treatment. Davis'^ reported 
a case f rom Fahr's clinic with a shrink- 
age of 6.2 cm. in six weeks. Tins 
patient also showed low T-*waves and 
a P-R interval of 0.2 second, all of 
which returned to normal. Tung*'* rc- 
jwjfted one case .showing a slirinkage 
of 2.2 cm. in transverse diameter of 
tite heart. He followed the electrocar- 
diograms f»t sever, ])atients, whicli 
shov.-c,l low P- ami Q-h'-S waves, and 
i;ivcrt*-d arr! fiattertcd T-v:plvv>. These 
reusr;;rd to jrirmai after tiyvroid ttu’d- 
I'ecrntiv Aymars. Kf,irr.ttUim, 
ar.d reviewe.-l the lit- 


erature and reported two of their own 
cases. They found decreases in the size 
of the heart and return to normal 
of small or flat P- and T-waves with 
treatment. 

Reid and Kenway-- studied the elec- 
trocardiographic changes in 260 cases 
of low metabolic rate, five of which 
had genuine untreated myxedema. 
They found that there was no change 
characteristic of low rate, but that 
m)'^xedema showed the typical changes 
described by others: low P- and T- 
waves and small Q-R-S complexes. 
They comment upon the fact that 
those who have found cardiac changes 
as first described by Zondek have not 
reported more than a small number of 
cases. This study made them aware of - 
the great necessity of carefully dis- 
tinguishing myxedema cases from sim- 
ple low rate cases, and they suggest 
that insufficient distinction between 
these two may in itself account for 
the diversity of opinion regarding 
myxedema heart. 

^Ve have summarized in tables 1 and 
2 all of the known cases of myxedema 
in the literature which have data re- 
garding the heart size and electrocar- 
diogram. 

'J'hus we have seen that complete 
rciwrts of the size of the heart in 
myxedema have been made in relative- 
ly few cases. Most of these were 
published because of a strikingly large 
heart or marked response to thyroid. 
.Vowhere has any numl)er of ca.^^c." 
Ii<-en re|X)ricd as a scrie.s giving the 
findings of the .size of the heart Inrfore 
and after treatment. Possibly ehangr'. 
in the size of the heart and in the cler- 
tnieardiograni tata- plaee in many 
tnetterl «,i invnfdenia. tVin.e- 
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Table I 

Cases Reported with Roentgen-Ray Measurements of Heart 


Author Transverse Diameter 

before Treatment 

Transverse Diameter 
after Treatment 

Shrinkage 

Time 


cm. 

Cm. 

cm. 


Zondeki 

19.7 

14.0 

5.7 

8 weeks 

Assmann^ 

16.7 

12.7 

4.0 

3 ” 

Meissner'* 

20.0 

15.5 

4.5 


Means et al*° 

14.0 

11.7 

2.3 

K days 

Zins and Rdsleris 

14.9 

H.6 

3.3 

3 weeks 

Schittenhelm et al*^ 

18.0 

14.7 

3.3 



Fahr®>*® 

19.0 

12.7 

6.3' 

7 ” 


16.0 

12.3 

3.3 

5 ” 


15.2 

11.7 

3.5 

5 ” 


14.4 

13.0 

1.4 

5 ” 


13.0 

11.9 

1.1 

10 ” 


18.2 

15.9 

2.3 

5 ” 

Holznian*" 

19.7 

18.0 

1.7 

2 months 

"Wash. UriiV. Cffnfcs*® 

22.0 

2S.5 

3.5 

6 weeks 

Ziskin*® 

14.0 

13.0 

1.0 

4 ” 

Davis*® 

19.0 

12.8 

6.2 

6 ” 

Tung'-® 

15.0 

12.8 

2.2 


Ayinan et al'-* 

13.1 

12.0 

1.1 

7 ” 


14.0 

11'.3 

2.7 

9 ” 


Table II 

Summary of Electrocardiographic Reports in the Literature 


Author No. of Cases Findings before Treatment Findings after 

Treatment 


Zondek*!® 

6 

Low P- and T-waves in all cases 

Normal 

Fahr®.*® 

1 

Negative Ti and F.; negative 
Q-R-S, 

Normal 


1 

Inverted Tj, flat F, 

Normal 


1 

Flat Fi 

Normal 

Means et aU® 

1 

Inverted F. 

Normal 

Thacher and AVhite** 

Wash. Univ. 

14 

All low Fj; several with low 
complexes 

All normal 

Clinics*® 

1 

Inverted F-waves 

Fi diphasic ; 

Fjand F, normal 

Holzman** 

1 

Left axis deviation ; low voltage ; 
flat Fj 

No change 

Reid and Kenway®® 

5 

All low P- and F-waves; 3 with 
low Q-R-S 

Normal 

Willius and Haines® 

55 

54% normal ; 23% changes in F 
and Q-R-S; 23% incomplete 
studies 

All normal 

Ziskin*® 

1 

Diphasic Fj and Fs; delayed P-R 
interval 

F-waves normal ; 

P-R interval unchanged 

Davis*® 

1 

Low F -waA’es ; P-R = 0.2 sec. 

Normal 

Tung®® 

7 

Low P and Q-R-S; inverted and 
flattened F-waves 

Normal 

Ayman etal®* 

2 

Small or flat P- and F-waves 

Normal 
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quently it appeared desirable to study 
the heart in a large series of patients 
with m}'xedema before and after treat- 
ment. Such a study would have the 
additional advantage of giving us 
statistical data for purposes of com- 
parison with similar studies in other 
diseases. 

^Method and M.-\.teri.^l 
^^'ith these things in mind we began 
a systematic study of the heart in 
myxedema about three years ago. Be- 
ing esjjecially interested in the size of 
the heart, we tried to obtain a teleo- 
rocntgenogram before treatment and 
one or more after treatment with 
thyroid. .About half of the patients 
included belong to a group whose 
treatment started before the beginning 
of this study but who had had meas- 
urements of the lieart and electro- 
cardiograms taken before treatment. 
These patients were recalled and the 
cardiac studies repeated. 

All but one of the cases rei)ortcd 
arc patients who were studied in the 
hospital and had rej)cated metabolism 
tests done. 'I'hey were carefully sep- 
arated from cases of simple low meta- 
bolic rate .'^bowing no clinical evidence 
of myxedeitin. Cases of ])osto{x;rativc 
myxedema cir cases where there was 
any (jnestion regarding tlie diagno.'^is 
were excluded. .Any case of luetic or 
rlu timatic heart disea *^0 was e.xcluded. 
but cases with jsissiblo hypertctisive 
bean di'^enve were iiiclnderl. 

!vO!:NTf;f:K'1vAY 

'i'Ise available teleoroentgenogram'i 
•.'.ere remra<'itrt'd atid tho'C taken be- 
ffifi .arid after thypdd Cf>m[ared with 
reSrre!K'<- t*; til*' fiodtior} ot the 
fif t’-boj, ar;d 'dm- 


ilarit}' of points of measurement. Spe- 
cial attention was also paid to the 
internal diameter of the chest. As- 
suming that a larger diameter on the 
repeat plate indicates a greater degree 
of inspiration, then the diaphragm may 
be assumed to be at least as low or 
lower than in the first plate. Since a 
low diaphragm gives an apparent de- 
crease in heart size and a high dia- 
phragm an apparent increase, it was 
necessary to repeat the roentgen-ray 
examination of the heart in several in- 
stances on account of the position of 
the diaphragm. It may be noted that 
in table 3, the chest diameter of seven 
cases is found to be more than 0.5 cm. 
greater in the teleoroentgenograms 
after thyroid medication than in the 
one before medication. However, only 
two of these cases (E. J. and J. W.) 
belonged to the grou]) with a signifi- 
cant change in the size of the heart. 
Direct comparison of the plates for 
any given case showed very little 
variation in the position of the dia- 
phragm, In only one instance (R. M.) 
was the diaphragm of the repeat jdate 
lower by a whole space than in the 
first ])late. It is therefore correct to 
state that errors due to ])osition of the 
diaphragm did not play an im|)ortant 
role in these cases. 

In table 3 are given the complete 
cardiac measurements in 30 patients 
with myxedema, before and after 
treatment with thyroid extract. A total 
of 86 teleorocntgenogram.s is record- 
ed. d'able 4 summarizes the changes 
in the size of the heart atul in the 
bloofl pressure as a nrsuli of ireat- 
ment. Both tables are arranged in the 
ftrder of tin' degree of shritd.age in 
the transverse diatnef^T of tlie heart. 
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TABI.E III 

I^Ieasurements of the Heart in 30 Patients with Myxedema 

BEFORE, AND AFTER ThYROID MEDICATION 


Initials 

Right 

Left 

Trans. 

Diam. 

Length 

Base 

Half 

Diam. 

Chest 

Time 

Interval* 

Mrs. N. C. 

6.5 

12.8 

19.3 

18.0 

11.9 

13.0 



6.2 

11.9 

18.1 

16.8 

10.7 

12.7 

12 days 


3.2 

9.2 

12.4 

13.6 

7.6 

12.8 

6 months 

Mr. R. M. 

6.8 

14.0 

21.4 

19.8 

12.6 

15.8 



4.2 

11.5 

15.7 

11.5 

11.7 

16.0 

6 weeks 

Airs. B. S. 

4.7 

11.8 

16.5 

16.8 

12.1 

13.2 



3.5 

10.1 

13.6 

15.1 

9.2 

13.3 

3 weeks 


4.9 

6.5 

11.1 

14.0 

9.2 

12.6 

2j4 months 


3.3 

8.1 

11.4 

13.1 

10.8 

12.8 

8j4 months 

'Mr.EJ. 

5.3 

24.1 

19.4 

27.9 

22.5 

14.7 



5.0 

12.8 

17.8 

17.4 

10.7 

14.8 

10 days 


3.7 

13.2 

16.9 

17.1 

9.6 

14.6 

3 weeks 


3.5 

12.0 

15.5 

17.5 

11.7 

15.3 

5 months - 

Mrs. J. P. 

5.9 

8.7 

14.6 

13.8 

9.9 

11.5 



4.1 

7.1 

11.2 

12.5 

10.1 

11.4 

2 weeks 


3.5 . 

7.8' 

11.3 

13.0 

9.5 

11.1 

5 weeks ' 

Airs. L, C. 

4.2 

9.9 

14.1 

15.0 

9.8 

12.8 



3.7 

9.5 

13.2 

13.9 

10.2 

11.5 

6 weeks 


3.2 

7.7 

10.9 

12.6 

8.3 

12.5 

5 years 

Airs. A. P. 

7.0 

9.3 

16.3 

16.0 

8.1 

12.2 



5.5 

9.5 

15.0 

16.2 

7.5 

12.1 

10 days 


5.3 

8.3 

13.6 

13.5 

10.3 

12.5 

3 months 


4.3 

9.5 

13.8 

13.1 

9.0 

12.4 

5 months 

Airs. E. G. 

4.4 

11.2 

15.6 

15.3 

10.6 

13.2 



4.4 

8.7 

13.1 

14.5 

8.2 

13.2 

4 years 

Airs. R. W. 

5.2 

10.7 

15.9 

15.2 

10.3 

12.3 



5.5 

9.8 

15.3 

14.8 

9.5 

12.2 

2 weeks 


4.3 

9.3 

13.6 

14.8 

9.5 

12.1 

5 months 

Airs. J. R. 

5.9 

9.4 

15.3 

14.2 

10.5 

12.9 



4.5 

9.5 

14.0 

12.5 

8.6 

13.1 

3J6 weeks 


4.8 

8.3 

13.1 

12.8 

5.7 

13.0 

4 months 


5.0 

8.5 

13.5 

13.2 

10.7 

13.0 

11 months 

Airs. E. Ale. 

5.5 

9.1 

14.6 

14.2 

9.1 

12.0 



5.8 

8.4 

14.2 

13.9 

7.0 

12.1 

1 week 


4.6 

7.9 

12.5 

11.8 

7.0 

12.2 

3 weeks 


4.2 

8.9 

13.1 

12.5 

9.5 

12.4 

7 montlis 


4.5 

8.5 

13.0 

12.0 

9.6 

12.4 

9 months 


4.2 

9.2 

13.4 

13.4 

13.7 

12.8 

iy 2 years 

Airs. A. F. 

4.7 

7.6 

12.3 

13.1 

10.5 

12.0 



3.8 

6.8 

10.6 

11.8 

9.3 

10.4 

1 year 


2.8 

7.4 

10.2 

12.5 

10.0 

10.9 

V/i years 

Airs. A. H. 

6.3 

8.2 

14.5 

14.5 

10.7 

11.3 



5.0 

7.5 

12.5 

13.0 

9.7 

10.8 

1 year 


After the beginning of medication. 


1258 


J, Lerman, R. J. Clark, and J. H. Means 

Table III — (Coitfimtcd) 


Half 

Trans. Diam. Time 


Initials 

Right 

Left 

Diam. 

Lengtli 

Base 

Chest 

Interval" 

Mrs. A. Me. 

4.1 

8.7 

12.8 

13.0 

8.6 

12.9 



3.1 

8.8 

11.9 

13.0 

8.7 

12.9 

3 weeks 


3.2 

8.3 

11.5 

14.0 

10.2 

12.7 

4 months 


3.3 

7.5 

10.8 

12.8 

6.1 

12.3 

5 months 


3.5 

7.6 

11.1 

12.0 

8.2 

12.6 

1 year 

Mrs. L. l\Ic. 

4.7 

8.3 

13.0 

13.6 

8.8 

11.0 



4.0 

7.1 

11.1 

12.0 

9.0 

10.8 

1 year 

Mrs. A. G. 

4.3 

8.3 

12.6 

13.1 

8.6 

11.2 



3.0 

7.9 

10.9 

12.1 

8.0 

11.5 

1 month 


3.2 

8.2 

11.4 

12.1 

7.2 

11.8 

11 months 

Miss C. Me. 

5.0 

10.7 

15.7 

15.0 

11.5 

14.3 



5.7 

8.7 

14.4 

14.7 

6.8 

14.2 

9 da3's 


4.2 

9.8 

14.0 

15.0 

7.6 

14.1 

3 weeks 

Mrs. H. M. 

4.0 

9.5 

13.5 

14.0 

8.5 

12.5 



3.8 

8.3 

12.1 

13.5 

7.2 

11.5 

15 niontlis 


3.4 

9.4 

12.8 

13.3 

7.2 

12.3 

7 years 

Mrs. U. M. 

4.7 

6.8 

11.5 

12.4 

8.6 

11.8 



3.8 

6.3 

10.1 

11.3 

6.7 

11.6 

10 montli,;: 

Mr. J. W. 

4.8 

8.6 

13.4 

13.5 

10.8 

14.4 



3.5 

8.7 

12.2 

12.1 

5.9 

14.8 

5 years 

•Mrs, E. S. 

4.0 

10.5 

14.5 

14.5 

9.0 

13.3 



3.5 

10.2 

13.7 

13.7 

5.5 

14.3 

2ji’ year.' 

-Mrs. M. V. 

4.1 

8.8 

12.9 

13.5 

8.9 

12.7 



5.1 

7.6 

12.5 

14.6 

10.5 

12.7 

2 montiis 


4.4 

7.7 

12.1 

13.2 

9.7 

12.4 

10 months 

.Mrs. M. B. 

3.7 

8.7 

12.4 

14.0 

10.0 

12.5 



.■>./ 

8.0 

11.7 

J2.7 

6.9 

12.6 

4 .ve.nrs 

.Mr.-. K.O. 


0.2 

12.9 

13.7 

9.3 

11.9 



4.1 

8.4 

12.5 

11.0 

8.5 

12.6 

3 weeks 


4.3 

8.2 

12.5 

12.7 

6.3 

12.6 

14 montlt;; 

Mi-'; .A,, ]’. 

5.0 

9.0 

14.0 

12.5 

9.0 

12.5 



5.6 

8.0 

13.6 

13.6 

6.5 

12.5 

3 re.-irs 

.Mr-. M..Mc. 

4.9 

10.1 

15.0 

14.8 

10.0 

1.3.1 



3.S 

10.!i 

14.7 

14.6 

6.8 

12.9 

V/z years 

.Mr^.M.I.. 

5,3 

9.3 

14.0 

15.2 

8.5 

12.7 



3.8 

10.5 

14.3 

15.0 

8.7 

12.5 

3 ye.ar.- 

Mr-.j.C. 


lO.l 

13 J 

14,3 

9.3 

12.8 



J K 

10 0 

13.4 

l.l.K 

5.2 

13.3 

3 yea r ■ 

.Mr-.. ?•; fJ. 

•IJ 

9/> 

14.0 

14 J 

9.9 

14,0 




9.<i 

14.1 

14.H 

5.3 

14.7 

5 j'ear . 

.Mr.J.*;, 

3 ^ 

{‘»4 

13.7 

12.7 

8,5 

12,8 



2 7 

11.5 

14,2 

i4..8 

6 6 

12.9 

.I ficir;’!!*, 


0 

11 1 

14.1 

15,3 

7.1 

13 2 

4 yr ir 
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Tabi,e IV 

Change in Size of Heart and in Blood Pressure after Thyroid Medication 
IN 30 Patients with Myxedema 


Patient 

Age 

Basal Metab. 
Rate 

Half Trans. 

Chest Diam. 

Trans. Heart 
Diam. before 

Rx 

Max. Heart 
Change after 

Rx 

Time Interval 
for Change 

Blood Pressure 
before Rx 

Blood Pressure 
after Rx 

Mrs. N. C. 

46 

-28 

13.0 

19.3 

6.9 

6 mo. 

180/130 

148/104 

Mr.R. M. 

45 

-37 

15.8 

21.4 

5.7 

6 wk. 

175/115 


Mrs. B. S. 

42 

-34 

13.2 

16.5 

5.4 

lYz mo. 

118/ 90 

110/ 70 

Mr. E.J. 

77 

-30 

14.7 

19.4 

3.9 

5 mo. 

145/ 90 

125/ 70 

Mrs. J. P. 

49 

-36 

11.5 

14.6 

3.4 

2 wk. 

180/120 

125/ 75 

Mrs. L. C. 

53 

-45 

12.8 

14.1 

3.2 

5 yr. 

140/ 70 

150/ 70 

Mrs. A. P. 

44 

-40 

12.2 

16.3 

2.7 

3 mo. 

138/116 

160/104 

Mrs. E. G. 

48 

-35 

13.2 

15.6 

2.5 

4 yr. 

120/ 65 

155/ 90 

Mrs. R. W. 

36 

-38 

12.3 

15.9 

2.3 

5 mo. 

160/110 

146/ 84 

Mrs.J.R. 

43 

-28 

12.9 

15.3 

2.2 

4 mo. 

165/110 

120/ 76 

Mrs. E. Me. 

70 

-29 

12.0 

14.6 

2.1 

3 wk. 

180/100 

180/ 90 

Mrs.A.F. 

42 

-39 

12.0 

12.3 

2.1 

V/z yr. 

115/ 80 

— 

Mrs.A.H. 

51 

-30 

11.3 

14.5 

2.0 

1 yr. 

148/100 

154/ 94 

Mrs. A. Me. 

47 

-17 

12.9 

12.8 

2.0 

5 mo. 

140/100 

126/ 80 

Mrs. L. Me. 

33 

-30 

11.0 

13.0 

1.9 

1 yr. 

125/ 80 

115/ 75 

Mrs. A. G. 

45 

-43 

11.7 

12.6 

1.7 

1 mo. 

125/ 80 

126/ 80' 

Miss C. Me. 

SO 

-29 

14.3 

15.7 

1.7 

3 wk. 

130/ 90 


Mrs. E. M. 

41 

-24 

12.S 

13.5 . 

1.4 

15 mo. 

130/ 70 

110/ 65 

Mrs. M. D. 

49 

-31 

11.8 

11.5 

1.4 

10 mo. 

142/ 76 

120/ 78 

Mr.J.W. 

63 

-32 

14.4 

13.4 

1.2 

5 yr. 

160/ 75 

120/ 70 

Mrs. E. S. 

43 

-35 

13.3 

14.5 

0.8 

2 Y 2 yr. 

110/ 85 

138/ 80 

Mrs. M. F. 

42 

-19 

12.8 

12.9 

0.8 

10 mo. 

128/ 86 

134/ 82 

Mrs. M. B. 

32 

-45 

12.5 

12.4 

0.7 

4 yr. 

112/ 65 

110/ 70 

Mrs. E. 0. 

70 

-20 

11.9 

12.9 

0.4 

14 mo. 

190/130 

154/110 

Miss A. P. 

56 

-34 

12.5 

14.0 

0.4 

3 yr. 

160/120 

178/106 

Mrs. M. Me. 

55 

-31 

13.1 

15.0 

0.3 

yr. 

165/115 

148/ 90 

Mrs. M. L. 

49 

-16 

12:3 

14.6 

0.3 

3 yr. 

140/100 

154/102 

Mrs. J. C. 

56 

-31 

12.8 

13.3 

-0.1 

3 yr. 

150/ 90 

210/110 

Mrs. E. D. 

42 

-35 

14.0 

14.0 

-0.1 

5 yr. 

120/ 80 

100/ 68 

Mr. J. G. 

53 

-25 

12.8 

13.7 

-0.4 

4 yr. 

130/ 90 

128/ 76 


Considering any heart above normal 
size where the transverse cardiac 
diameter is greater than half the inter- 
nal diameter of the chest, then we find 
that 25 of the 30 patients had enlarged 
hearts, as folloivs : 


Transverse cardiac diameter 
minus one-half internal chest No. of 

diameter ‘ cases 

cm. 

0-1.0 5 

1.0 - 1.9 7 

2.0 - 2.9 4 

3.0 - 3.9 5 

4.0 - 4.9 2 

5.0 - 5.9 1 

6.0 -f 1 


In the remaining five cases the trans- 


verse cardiac diameter was either 
equal to or less than half the internal 
chest diameter. 

Of the 30 cases, 20 showed a maxi- 
mum decrease in transverse diameter 
of the heart after treatment of more 
than one centimeter and seven of less 
than a centimeter, distributed as fol- 
lows : 


Decrease in transverse cardiac Xo. of 

diameter cases 

cm. 

0.1 - 0.9 7 

1.0 - 1.9 6 

2.0 - 2.9 8 

3.0 - 3.9 3 

4.0 - 4.9 0 

5.0 - 5.9 2 

6.0 - 6.9 1 
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The remaining three cases showed in- 
creases of 0.1 to 0.4 cm. The age of 
the patient bore no relation to the 
change in the heart size under therapy. 
As for se.x, there were only four males 
in the series. The presence of hyper- 
tension did not prevent the heart from 
shrinking. In fact, nine of the 20 
jiatients who showed changes in the 
tran.sverse cardiac diameter of more 
than a centimeter had some degree of 
liypertension before treatment. How- 
ever. in tlicse cases the repeat teleo- 
roentgenograms were obtained usually 
less tlian six months after the begin- 
ning of treatment so that the factor 
of hypertrophy due to long-standing 
hypertension did not obscure the pic- 
ture. Moreover, the hypertension dis- 
;q>l>eared in five cases, 'fhere is a close 
relationship hetween the degree of 
cardiac enlargement before treatment 
and the amount of shrinkage in the 
heart under treatment. The greatest 
changes in the size of the heart oc- 
curred in the large hearts. Expressed 
mathematically, the cocfticicnt of cor- 
relation between the degree of cardiac 
enlargement and the degree of cardiac 
shrinkage is --- 0.70 ±; 0.067 for all 
the case.s, and -j- 0.83 -t; O.O.SO f(.)r the 
20 ca'-es which decrease<l mf)rc than 
one cetnimeter. lloth tigures arc high- 
ly >ignifna!it statistically. 'I'he ten- 
dency in genera! was for the heart to 
approach tiortna.l size under therapy, 
in she I’e’.v case" that this was lint 
fuiullck U'U.aliy some degree of hv- 
!i"‘nn •''•rsistefh 

1 t'u: (hcrease sn 'i.-e of the heart in 
nr. xed’-nci nn<!.-; slpvroid nsedie.-uion 
■s -hav arA pjogre-dve procedure. 
nAwand sn s.vh'e .6 'fhvi-Ua' pa- 
ne' • e gciiograni- 


during the first year of treatment. Ten 
of these showed progressive shrinkage 
in size of the heart, reaching a maxi- 
mum in three weeks to ten months 
after the beginning of treatment. Two 
cases reached their maximum in three 
weeks, six in three to five months, one 
in six months and one in ten months. 
The last had no examination in the 
interval between two months and ten 
months after treatment, so that the 
maximum change might well have oc- 
curred before ten months. 

As indicated in table 3 the changes 
in the heart occurred in all diameters. 
However, measurements of the length 
and base of the heart are difficult to 
make and are subject to greater errors 
than the transverse cardiac diameter. 
Consequently the latter is used in 
judging the degree of cardiac shrink- 
age. As a matter of fact, the actual 
shrinkage in volume of the heart was 
greater in some instances than the de- 
crease in transverse diameter indicated. 
Assuming that (he surface area of the 
heart in the teleoroentgenogram is a 
more accurate measure, of the volume 
of the heart than the transverse car- 
diac diameter, we measured the surface 
area of the heart of the first two cases 
(X. C. and I\. M.) before and after 
treatment. In the fir.st case (figure 1) 
the maximum change in .surface area 
was from 161.6 sq. cm. to 77.6 s»;|. cm., 
a decrease of 52 per cent, 'i'he decrease 
in tran.sverse cardiac diameter w.'is 36 
per cent. In the second case (figtirc 2) 
the maximum change in .surface area 
wa" from em. to 137.4 sq. 

cm,, a decris'i"?: of 28 i^er cent. 'I he 
tran.Hvef-e dianiett-r derre.-med 26/t {ht 
•'em, 

ne'nti'ined .-lOjee, ?!a' tian-. 
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diameter in ten cases decreased less 
than one centimeter or actually in- 
creased slightly under medication. The 
failure of these cases to show changes 
in the size of the heart may be ex- 
plained for the most part by two fac- 
tors. In the first place five of the pa- 
tients (E. O., A. P., M. Me., M. L., 
and J. C.) had persistent hypertension. 
Four of these had the first reexamina- 
tion of the heart one and one-half to 
three years after the beginning of 
treatment, and the fifth had the first 
reexamination at three weeks and the 
second reexamination at fourteen 
months. In these five cases, true hy- 
pertrophy might have been present at 
the beginning; or, if shrinkage of the 
heart had actually taken place, the 
cardiac hypertrophy due to hyperten- 
sion during the long intervals between 
examinations might have masked it. 
The latter course of events was ob- 
served in one case (E. Me.). This 
patient had a hypertension of 180 mm. 
of Hg systolic and 90-100 mm. dias- 
tolic. The transverse cardiac diameter 
was reduced from 14.6 cm. to 12.5 cm. 
in three weeks of treatment. At the 
end of nine months the transverse 
diameter was 13.0 cm. and at a year 
and one-half it was 13.4 cm. 

The second explanation for the 
failure of this group of cases to show 
cardiac shrinkage is based on the above 
finding that the amount of shrinkage 
of the heart is proportional to the de- 
gree of- cardiac enlargement. Conse- 
quently patients with normal hearts 
are not to be expected to show much 
change. Three (M. F., M. B., and E. 
D.) of the five remaining cases of this 
group had normal-sized hearts at the 
beginning of treatment. The fourth 


case (E. S.) had a normal-sized heart 
after the slight reduction in size had 
taken place. 

It may be said in passing that the 
more carefully one follows patients 
with myxedema the more often will 
one find cardiac changes under treat- 
ment. Thus, of the 15 patients fol- 
lowed from the beginning of treat- 
ment, with this matter in mind, nine 
showed a decrease in transverse car- 
diac diameter of more than 2 cm., four 
of 1 to 2 cm., one of 0.8 cm., and the 
other of 0.4 cm. 

Blood Pressure 

Under thyroid medication the blood 
pressure underwent changes in 23 
cases, either systolic, diastolic, or both, 
no change in four cases and was not 
followed in three. The systolic pres- 
sure dropped 10 mm. or more in 13 
cases, rose 10 mm. or more in seven 
cases and underwent an insignificant 
change in seven. The diastolic pres- 
sure dropped 10 mm. or more in 14 
cases, rose 10 mm. or more in two, 
and underwent an insignificant change 
in 11. The net result was a slight in- 
crease in pulse pressure. The latter 
rose 10 mm. or more in 13 cases, 
dropped 10 mm. or more in six, and 
underwent an insignificant change in 
eight. The patients with hypertension 
showed more marked changes than the 
remainder. Of the 14 patients with 
hypertension that were followed, five 
developed a normal blood pressure after 
treatment and six reached a lower 
level of hypertension, particularly in 
diastolic pressure. Only one patient 
with normal blood pressure before 
treatment developed hypertension after 
treatment. 
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Elixtrocardiogra ms 

The matter of the electrocardio- 
graphic changes in myxedema ap^Dears 
to he on firm ground, but it was felt 
worth while to report the electrocar- 
diograms in these patients both as 
adding to the evidence already at hand 
and for purposes of correlation with 
the roentgen-ray findings. 

Electrocardiograms were obtained in 
24 })atients before and after treatment 
and arc recorded in table 5. The most 
common abnormality in the electrocar- 
diogram before treatment was flatten- 
ing or inversion of the T-waves. This 
occurred 14 times in all leads, eight 
times in two leads and twice in one 
leafl. The T-waves were abnormal in 
one or more leads in all 24 cases. The 
'/'-wave in Lead II was most com- 
monly involved, i.e., in 23 cases; 7\ 
was involved in 22 cases and T^, in 15 
case.';. In addition, nine electrocardio- 
grams .sliowcd axis deviation, nine 


showed small complexes, one showed 
auricular premature beats, and one 
showed intraventricular block. The P- 
waves were low or flat in all but one 
case. 

Under thyroid administration. 11 of 
the patients showed normal electro- 
cardiograms at varying intervals after 
the beginning of treatment. Nine of 
these belong in the group whose hearts 
.shrank more than one centimeter. In 
some instances the return to normal 
was delayed. In addition six lost 
their T-wavc abnormalities and one- 
lost bis small complexes. Thus a total 
of 18 patients showed a disa])jx;ar- 
ance of one or more of these abnor- 
malities from their electrocardiograms. 
Four of the remaining si.x patients 
showed partial improvement of T- 
wave changes. I'he E-waves increased 
in si^c in 22 of the 24 cases. In all, 
17 patients showed a complete di.'^ap- 
pcarancc of T-wave nbnnrmalitic.s 


Till-. 

Initiak 
Mr>. n.v<- 

Mr. !•:. J.- 

j. 

Mr . A. P, 


TAm.K 

I-a.i;(TK(«.'.\i(i)ior.!:.\M ix 24 Patik.n'ts with My.xi'.dc.ma m-niui-; anh AiTia: 
T 1 1 YROUi M KUICATIO.V * 


I'^IccirucardioRram bcfdrc 
T rcatni<.-nt 


I'dcctrocardiograin after Treatim-nt 
Time Interval in Parentiicse-; 




— l.ow T .'dl leails; low voltage. Xorm.'d (6 wk.*;.). 

Sliglitly .slurred tJ-Tv'-iTs and Q-R-S-. (Kinn^). 

-i.eft axi-; deviation; slightly in- Partial A-V block; low V'-wavc'; .^liglit 
Verted 7’,; flat T, and 7V left a.xi!' deviation (2 wks.). 

Slightly inverterl 7’,; and 7', 4- •' nnn. ; 
. flight left a.-<i^ deviation (5 ino-;.). 

- Slightly iriv<-rted 7',; low T, Inverted 7\ .and 7'.-; .'b'clit 'birring 
and 7'.; 'birred fJ-R-S. f.t wks.). 


e.^tayt ; low 7'-ua 


tr' 1 1 


'.ave-, I.ow Voltage; be.e y'-waves ; -liidit left ax!‘ 

dfvi.ation (2 wk'.). 

iwft a.xis d’ viatton; normal 7'. and 7'.; 
inv rtfd y. / .{ 

7", ; S-.v t.'Tii^e.irdi.a ; - m.iU eofiipb-.ve- f-t yr‘ 

‘ 't ^ f [j ft 


- ' ' ' 

’ - 4 ^ - p. ‘ ‘ - r V . * • ' ; • : ^ ; >r- 


.n 
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Electrocardiogram after Treatment 
Time Interval in Parentheses 


Electrocardiogram before 
Initials Treatment 


Airs. R. W. — Diphasic T. ; flat T- ; tendency 
toward right axis deviation; 
small complexes. 

Airs. J. R. — Left axis deviation ; invert- 
ed ; T; flat. 


Airs. E. Ale. — Slight intra-ventricular block ; 
inverted flat T.. 

Airs. A. F.— Flat T. and 7b. 


Airs. A. Ale. — Flat T, ; inverted Tr, left 
axis deviation. 

Airs. A. G. — Low T-waves all leads; low 
voltage. 

Aliss C. Ale. — Inverted T, ; diphasic Tj ; left 
axis deviation. 

Airs. E. AI. — Low I'-waves all leads. 

Airs. AI. D. — All 7'-waves flat. 

Air. J. W.— Flat T,; diphasic flat T,; 
small complexes. 

Airs. L. C. — Inverted 7'-waves all leads ; 
small complexes. 

Airs. E. S. — Rather low voltage ; low Ti 
and Ti', flat T,. 

Airs. AI. F. — Flat 'A ; inverted T. and A, 


Airs. AI. B. — Flat 7'i; inverted A and A: 

slight right axis deviation. 

Aliss A. P. — Slight left axis deviation ; in- 
verted A- 


Airs. AI. L. — Slightly inverted A and A’. 

slight left axis deviation. 

Airs. J. C. — Auricular premature beats ; in- 
verted A and A- 

Airs. E. D. — Flat T-wavCb all leads; low 
voltage. 


Normal (9 mos.). 


S-A tachycardia; left axis deviation; flat 
A and 7b (1 wk.). 

S-A tachycardia; left axis deviation; A 
and A -f 3 mm.; A normal (4 mos.). 

Left axis deviation (10 mos.). 


Normal (3 wks.). 
Normal (1 yr.). 

Normal (5 mos.). 


Flat 7'-waves all leads ; slight left axis 
deviation (1 wk.). 

Normal (1 yr.). 

Low T-waves; left axis deviation (2 wks.). 
Low T-waves; left axis deviation (3 wks.L 

Low T-waves all leads; A slightly higher 
(15 mos.). 

Normal (7 yrs.). 

Normal (1 yr.). 

Normal (5 yrs.). 


Normal (1 mo.). 


Normal A; Leads II and III not obtained 
(2>/> yrs.). 

Slight left axis deviation; low 7'-waves all 
leads (2 mos.). 

Low 7b and A; slight left axis deviation 
(8 mos.) . 

7’-waves_^ normal ; slight right axis devia- 
tion (7 mos.). 

A'eiitricular premature beats; left axis de- 
viation; inverted 7\ (5 mos.). 

Slight slurring of Q-R-S ; diphasic A and 
A; flat A (1 yr.). 

Marked left axis deviation; inverted T all 
leads (3 yrs.). 

Low A (2 wks.). 

Slight left a.xis deviation (3 yrs.). 

Normal (3 yrs.) 


Inverted A; A and A -f 6 mm.; slight 
left axis deviation; inverted Q-R-S. 
(5 yrs.). 

Moderate left axis deviation (5 yrs.). 


Air. J. G.— Flat T,. 
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whereas seven retained some abnonnal- 
it}'. Small complexes were retained in 
only one of the nine cases. Six pa- 
tients retained axis deviation and five 
additional patients developed this ab- 
normality with treatment. However, 
six of these 11 patients had hyperten- 
sion at the beginning of treatment, 
and six were in the group whose 
hearts decreased less than one centi- 
meter. On the other hand the three 
patients who lost their axis deviation 
belonged in the group whose hearts 
decreased more than one centimeter. 
In general it would seem that the 
cases which showed the most marked 
shrinkage in the shadow of the heart 
were the ones whose electrocardio- 
grams showed the most return to 
normal. 

It has been suggested by Nobel, 
Roscnbliith and Samet-^ that resist- 
ance of the myxedema skin is the fac- 
tor causing the abnormal electrocar- 
diographic findings. By using needle 
electrodes to overcome skin resist- 
ance, they were able to change abnor- 
mal electrocardiograms to normal. The 
fallacy of this contention is that if the 
changes in the electrocardiogram are 
due to rcsi.stancc of the skin, then all 
the complexes should be equally affcct- 
e<i. the contrary, iji my.xedema 

the '/‘-wa.vcs sliow the most marked 
deviaiior. from the normal. Dr, Paul 
D. White \v;ts good enough to test out 
the ^uggt■^tiou of Xobcl et al by ob- 
taining eiectrocardiograms with the 
U'-tiai elect rode,'- -'mr! tiiet! with nee<lic 
electrodes in two patiettts. The ntsuhs 
arr ilhs-graioe, jr; figure hi one ca^e 
t!,'.: rr .'••■t.-gire w.v- actts'dlv iiigher V'.ith 
U'c'd!*' el”;-;, rode-, xls'.in with tixe vr-unl 

fo-l,. ^ Oj..., ♦}>< T'' < I 


was about the same. W*ith greater re- 
sistance a looser string was required 
so that overshooting and exaggerated 
complexes occurred but the character 
of these complexes w'as unchanged. 
Consequently electrocardiographic ab- 
normalities are probably due to changes 
in the heart itself and not in the skin. 

Other Findings 

Fourteen patients at time of entry 
into the hospital showed no abnormal- 
it}' on auscultation. Four showed sys- 
tolic murmurs, two had extra systoles 
and the remainder presented sounds of 
faint or poor quality. Cardiac enlarge- 
ment as gauged by physical examina- 
tion was found in nine cases. The 
size of the heart was under-measured 
on physical examination in 15 cases 
and in eight of these the undermeas- 
urement was great enough to cause 
the diagnosis of normal-sized heart, 
whereas the roentgen-ray .showed an 
enlarged heart. 

Several of the cases in the literature 
presented signs of definite cardiac de- 
compensation. Fahr'’’^° emphasizes car- 
diac failure as part of the picture of 
“myxedema heart”. To be sure, many 
of our patients .showed various de- 
grees of peripheral edema but this may 
he accounted for on the basis of myxe- 
dema alone. Four jxatients showed 
evidence suggestive of cardiac failure, 
as follows: one (R. M.) showed crep- 
itant rales at the hmg bases and jxitting 
edesn.a over tlie extremities and sa- 
crum; oue (Iv. J.) showed a small 
anKfinu of finifl in the riglit pleura! 
eavity. palpalile liver edge, and pittitq: 
edema iit the extremities; and tW" 
tj. C, and .showed crepitant 

.at the htng ha-j',. prtlpahlc liver 
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Fic. .1 Illustration of the effect of needle electrodes on the electrocardiogram. In one case the skin resistance was the same 
with needle electrodes as with the usual electrodes; and in the other the skin resistance was greater with needle electrodes than with 
the usual electrodes. 
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edge, and pitting edema. The evidence 
for cardiac failure was not conclusive 
in any of these. All the signs disap- 
peared on rest and thyroid medication. 
The blood pressure was moderately 
elevated in each of these cases, and the 
peripheral vessels sclerosed in three. 
The patient presenting the most evi' 
dence of congestive failure (R. M.) 
died suddenly seven months after leav' 
ing the hospital, cause undetermined. 


Discussion 


One gathers the impression from a 
study of the literature that the cases 
reported by Zondek, Fahr, and others, 
in which roentgen-ray findings or 
photographs of the roentgenograms 
are given, arc all thoroughly genuine. 
We believe that Fahr emphasizes the 
I>oint of cardiac failure to a greater 
e.xlent than his jHiblishcd findings 
warrant. In three of his cases,'-' dy.sp- 
nea and edema could well be part of 
the general picture of myxedema 
rather than due to airdiac failure. Our 
itnpre.'^sifin of the report by Willius 
and llaine.-i' is that their cases were 
no! liionnighly worked up. 'I'iie in- 
clu'-ion of patients with low metabo- 
IFm hut without my.xedema may ac- 
count for the finding of normal elec- 
ttrc'.-irdiogra.ms in 5A per cent of their 


Moreovt-r it is wttrih noting that 
illiu- and ffaiiu-s,’ ami Christian." 
tli-' t’.vo V. h'» arc most emphatic in 
im.,' trt!' r,\;s;c!u’c of ’'rnvxedema 
t;n! to nivntinr. r>K-!5tg('n-ray 
nn doo o.,- h'csrt ituficated 

;d iifiy ijj !S’% xffi' jtia is fre- 

o;;‘ t th tusd'-ron-a-.nrf-d by 
• ' ;y, . rafted. 


the heart might easily be missed, un- 
less serial teleoroentgenograms are ob- 
tained. 

Our studies lead us to believe that 
the heart in myxedema is usually en- 
larged and decreases in size when thy- 
roid is administered and that the 
change in the size of the heart is of 
diagnostic importance. Cardiac failure 
due to m 3 ^xedema is uncoihmon, and 
slight if present. It is practically al- 
ways associated with hypertension and 
arteriosclerosis. 

The nature of the decrease in heart 
size is difficult to luiderstand, mainly 
because so little is known of the path- 
ology of the heart in myxedema.* 'Phe 
best and most complete pathological 
description of my.xcdcma cases is to bo 
found in the report of the Clinical 
Society of London ])uijlishcd in 1S88.-'' 
The findings in 20 cases are reviewed. 
The left ventricle of the heart was 
hypertrophied in a third of the ca.se.s. 
In more than half there was atheroma 
of the arteries. Microscopic descrip- 
tions are given in only nine cases. 
'I'hree of these showed evidence of 
in t er.s t i t ia I nn-oca rdi t is . 

.\t the -Massachu.sctts Cencral Hos- 
pital we iiavc hceu able to trace the 
records ot five autopsies on myxt- 
dema jxiticnts. Three died as a result 
of complieating infections, one died of 
an unknown cause, and one fiied of 
hyiK:rtensive and arleriosclenilic heart 
disease heffjre the my.xedema eould he 
trratrd. I'our sliowed interstitial edema 
with tiion- or les-> fibrosis of tie- heart 
nm'-rir. and the fifth r-howed i’!hro-.S’; 
ot'ijy. Two of tlit: patietitn had tee. 

tia'urc i>! r;i>- ki.-irt ia 
eo.;5-.-a ?,> .,!i- /.• U. H. L.-* h: 

ft f r' ;rf U- LL 
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received any thyroid medication. It 
seems likely that the edematous condi- 
tion present in other tissues in myxe- 
dema is also present in the heart 
muscle. Therefore the changes in the 
heart should be regarded as part of 
the picture of myxedema and not as 
a separate entity. 

Experimentally, the removal of th}'^- 
roids in animals causes gross altera- 
tions in the cardiovascular system. 
Among others, Goldberg-” showed that 
sheep and goats made cretinoid by re- 
moval of their thyroids, developed 
cardiac dilatation and a flabby myo- 
cardium. 

On the basis of the above facts, one 
is justified in making the tentative 
assumption that administration of thy- 
roid extract decreases the size of the 
heart, in myxedema by causing the loss 
of interstitial edema and by increasing 
the muscle tonus. 

It has been suggested that pericar- 
dial effusion may account for the size 
of the heart and that disappearance of 
fluid Avith thyroid medication may -ac- 
count for the apparent cardiac shrink- 
age. This is of interest in view of the 
finding of the London Committee-” : 
“Anasarca to a slight degree was not 
uncommon, though in no instance rvas 
it excessive. On the other hand, passive 
effusions into serous cavities, some- 
times to a considerable amount, were 
frequently noted.” While they do not 
specifically report any case with peri- 
cardial effusion, their findings suggest 
that this condition may occur. Both of 
our autopsied patients who did not 
receiA'e thyroid before death had fluid 
in the pericardial sac — one a small 
amount (ISOc.c.) and the other a large 
amount (l-f- liters). The latter pa- 


tient possessed the comirli eating fac- 
tors of hypertension and arteriosclero- 
sis. Moreover, Goldberg-® found peri- 
cardial fluid in seven of 18 sheep with 
experimental myxedema. In most cases, 
however, neither the clinical findings 
nor the roentgen-ray picture of the 
heart are consistent with significant 
amounts of pericardial fluid. 

Conclusions 

The heart is generally enlarged in 
myxedema. After thyroid medication, 
the size of the heart, in most cases, 
undergoes a progressive shrinkage, 
which reaches its maximum as a rule 
in three to six months. This decrease 
is of diagnostic value. The amount of 
reduction in the size of the heart is 
proportional to the degree of cardiac 
enlargement. The failure of some pa- 
tients to show cardiac change after 
thyroid medication may be explained 
on the basis either of long standing 
hypertension or of the fact that the 
heart is not enlarged before treatment. 

The blood pressure in myxedema 
is often elevated above normal. With 
treatment there is a tendency for both 
systolic and diastolic pressures to fall, 
particularly the latter. The net result 
is a slight increase in pulse pressure. 
The most marked reductions in blood 
pressure occur in patients Avith hyper- 
tension. 

The electrocardiogram in myxedema 
is always abnormal. The most com- 
mon abnormality is a flattening or in- 
Awsion of the T-Avaves, particularly 
in Lead II. In addition, abnormal axis 
deA'iation and small P and Q-R-S com- 
plexes are common. On thyroid treat- 
ment. many of the abnormalities dis- 
appear Avholly or in part. The greatest 
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return to normal occurs in those pa- 
tients with the most marked shrinkage 
in the size of the heart. The abnor- 
malities in the electrocardiograms are 
probably not due to increased skin re- 
sistance but to changes in the conduc- 
tion system of the myocardium. 

“?vlvxedema heart” in the sense of 
cardiac enlargement which undergoes 
shrinkage on thyroid medication is 
common; in the sense of Zondek and 
Fahr, i.e., cardiac enlargement in as- 
sociation with congestive failure, it is 
rare. The heart changes are to be 


regarded as part of the picture of 
m3fxedema, not as a separate cardiac 
entity. The patients with findings sug- 
gestive of cardiac failure usuall}’ have 
hypertension and arteriosclerosis. 

The change in the heart with thy- 
roid treatment is probably due to in- 
creased muscle tonus and loss of inter- 
stitial edema. In an occasional case the 
loss of pericardial fluid may account- 
for this change. 

We are indebted to Dr. P. D. White for 
his valuable assistance during tlie course of 
this work. 
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Heredi'i^r Diabetes 

r.v WirjjAM Allan-. Carohna 


t. 


T he impre.'sion prevails that dia- 
l.ietcs niellitus is in some degree 
lu-rcditary. In discussing this 
matter Joslin’ cites the frequency of 
a history of diabetes in grandparents, 
parents, uncles, aunts, and children as 
the group of relatives indicating hered- 
itary tetuicncies. and the frequency of 
diabetes in siblings and cousins as 
'tuiicating familial occurrence of dia- 
betes. Itt two series of diabetic per- 
"'.n.s iiumbcring 2.800 and 2,646 he 
fmds the frequency of a history of 
diabetes in the “hereditary group” to 
be l.T per cent and 17 per cent respec- 
tively. lli.s figures for the familial 
'tccurretice nf <liabctcs in his two scries 
art- 7 per cent and 12 per cent respec- 
tively, while I secured a history of 
diiribcl(.'> it) sibs and cousins in 25 per 
rent of 14,1 diabetics. If his jia- 
tten.t'- belonged to .sejiarate families the 
timnb'.-r of “hereditary group” rela- 
tive-' would lie 108, ^20 giving a dia- 
b'-;m ifr’idence of ajtproximntely .8 jier 
cent, which he points out is not tar 
triun the ini-idep.ce ni diabetes in the 
general populatiotj at any time. 

1 iu" m-'tb'id oi evaluating the hered- 
•'t.ny taet(*r a: dia.bete- S'-ems unlikely 
b" l* ;.d to atsytbing dermtie, Would it 
■ ; -■ b -ttcr to take the. isic}<lencc of 

'b :;i tb.e grtwral [>>•)', mlation, de- 

t> rrnnr-' expect!',! inriilcnce of dia- 
'' '-ot;!... -tblutg-', and Ciiibinar 
■ : ■ -.rnp,:,' isgur^'S willi /ittr 


... .1 r,Adini:3; .Tosl'" 

- c incidence of dechred 

,.A { l^etcs at abon. 1.4 per 
and potent, al d.dp „ 

cent. It diabetes w., ^ 

dominant unit characte p jqq 

pear in one or both pareV^ 

cent of instances: the actnV 

10 per cent to 15 per cent’i ^ expected 

diabetes is so far froni th^\ 

! 


incidence that it seems uselcs 


s to con- 
of dia- 

sider further the inhcrilancc\D. 
hetes as a dominant charactcr.'ma. 


If clinlictcs were a unit recessive -diribotic 
I,ct D = gcnc for normal or nonE>'‘ 
condition ariis 

d = gcnc for diabetes 926, 

p = frequency of D \ 

q = frequenev of d . 

Tiicnp-f-q = l 

The possible combinations of tliesc facu*''’- 1, 
arc e.xprcsscd by tiic equation (p-fq)-— V- 'i 
and the cliancc association of genes is .sliowll. 
in figure 1. \r 
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Within the non-diabetic group are the fol- 
lowing ratios ; 

Homozygous non-diabetics = 78.8% 
Heterozygous non-diabetics = 21,2% 

The incidence in the general population if 
diabetes were recessive is shown in figure 2. 
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5. DdXDd=DD Dd Dd dd = 4.37 
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7. dd XDD=Dd Dd Dd Dd = 1.09 

S. dd XDd =Dd Dd dd dd = .29 

9. dd Xdd =dd dd dd dd = .02 

100 . 00 % 

Fig. 2 

If diabetes were a recessive unit character 
with an incidence of 1.4% : 

(l)One or both parents should have it in 
22% of instances. 


One-half of mating 6 = DdXdd= .145 
One-half of mating 8 = dd XDd= .145 
Mating 9 = dd Xdd = .02 


Total incidence 1.4).310(.22 
In 143 cases I secured a history of diabetes 
in one parent in 17 instances, or 12%. 

(2) Both parents should have it in 1.4% 

Mating 9 = .02 

= 1.4% 

Total Inc. 1.4 

Only twice have I encountered diabetes in 
both parents, but Joslin reports diabetes in 
both parents 42 times in 4675 cases, giving 
an incidence of .9%. 

(3) One parent should have it in 20.7% 
One-half mating 6 = DdXdd= .145 
One-half mating 8 = ddXDd= .145 


Total incidence 1.4). 290 (.207 

My figures show 12%. 

(4) Neither parent should have it in 78% 
One-fourth mating 5=DdXDd=j4X4.37 

=.78 

1.4 

In 88% of 143 cases I failed to obtain a dia- 
betic history in either parent. 

(5) If both parents have diabetes, tlien 
100% of the children should have it. I have 
encountered diabetes in both husband and 
ndfe only twice; in one instance there were 
no children and in the other the number of 
diabetic children was unknown. 


(6) If one parent has diabetes, 10.6% of the children should have it. 

DD .788 Dd .212 Dd dd 

dd 1 2 l=Dd Dd Dd Dd = 78.8% 78.8% 

T.OO .788 .212 2 = Dd Dd dd dd =21.2 10.6% 10.6% 

I have not been able to find in the literature any figures on the percentage of children witli 
diabetes when either one or both parents have it. 

(7) If neither parent has diabetes, 1.125% of the children should have it. 
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(8) If diabetes is recessive witli an incidence of 1.4%, then 31.3% of the sibs of diabetics 
should have it. 


One-fourth mating 5 = 1.09 : diabetic sibs 25% = .273 

One-half mating 6= .145: diabetic sibs 50% =.0725 

One-half mating 8= .145: diabetic sibs 50% = .0725 

Mating 9= .02 : diabetic sibs 100% =.02 


Total inc. 


1.4 


1.4 ).4380( 31.29 
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I have only 24 separate families in which there was a history of diabetes in the sibs. 
These 24 diabetics had 36 sibs with diabetes, but the total number of sibs was not recorded. 
Taking 4.3 per cent as the average number of sibs there should thus be a total of 103 sibs 
in these 24 families, 36 or 35 per cent of whom have diabetes. As an actual fact in 15 
of these families there were 101 children, that is, 86 sibs among whom there were 25 diabetic 
sibs which gives 29 per cent. But 143 diabetic patients would theoretically have 615 sibs and, 
as I secured a history of diabetes in only 36, this is only about 6 per cent. 

(9) If diabetes is recessive with an incidence of 1.4%, then .98% of the sibs of non- 
diabetics should have it. 

Three-fourths mating 5 = 3.28 with diabetic sibs 25% = .82 

One-half mating 6 = . 145 with diabetic sibs 50% = .0725 

One-half mating 8 = . 145 with diabetic sibs 50% = .0725 

Total incidence 98.6 ).96S0( .98 

I have no data on the frc(|uency of diabetes in the sibs of non-diabetics. 

Summary 

The data available at present are much too meager to warrant drawing any 
conclusions, hut it seems possible that diabetes may be transmitted as a recessive 
unit character. 


Discussion* 

Since tiiesc notes were written alxnlt eight- 
een months ago, Wright'- has published an 
interesting discussion of “hereditary and 
familial diabetes rncllitus”, illustrated by 
nine charts of dialictic family pedigrees. He 
co[if.ifler.s diabcie.s to be the product of two 
fnctor.s, an hereditary factor plus an ac- 
fjiitrcd factor .such ns infection or obesity. 
Altb.ough none of his charts ,diow.s diabctc.s 
in lU'irc than Uvo successive gcncration.s, he 
apparently follows Catnmidge in iK-lieving 
that fUaU.'tc- i*« sometimes a recessive trait 
IwiuT! severe in the young) and sometimes 
a domijsinl tr.iit fwisen mild in the old). 


How. 

srd and Cammidge* 

fotmd that 

high 


b!i-.>d “-ngar in mi 

cc. is transmitted 

as .a u:,: 

!t rcce-'ivc Mendeli.'i 

n trait, and 

C.am- 

ue.-lgr' 

'tatcs th': 

abanrm.alit 

y of 

Carp do. 

•dr.itr mctal-'distn i 

iriving ri'e 

to «t 

Inch 

otir.,; b!-"'-!* sng.tr i 

n .anim.aK i 

s tin- 


doubtedly a recessive character, it is not 
unlikely that similar defects in the chemis- 
try of the body of human beings may be 
transmitted in the same way, and that some 
forms at least of hyperglycemia and glj'co- 
suria, or tlie conditions predisposing to their 
development, may consequently run in fam- 
ilies like a high fasting blood sugar in mice." 

Cammidge discounts statistical studies and 
undertakes to illustrate the inheritance of 
human diabetes by family pedigrees of IW" 
or three generations, with half a dozen mem- 
bers in e.ach generation, and promptly en- 
counters the dilemma of pedigrees that corre- 
si>ond to lK)th dominant and recessive traits, 
or to neither. In addition since his cioe-. 
arc not controlled by blood siig.ar rciw>rt‘;. 
alimentary glycosuria, which is heredit.iry, 
may Ijc a confusiinr clement. Hence it seems 
wiser to stick tf> Matistic.al studic'. unlc-- 
much more e.vtcri'ive family surviys ran h-- 
inade. 
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and, in addition, the intravenous administra- 
tion of Salyrgan failed to control the ac- 
cumulation of ascites, necessitating several 
paracenteses, as illustrated. 

Two courses of brucella vaccine were 
given according to the method recommended 
by Simpson.®'!® The second saline suspen- 
sion contained twice as many brucella organ- 
isms (abortus and melitensis strains) as the 
first. Although no specific mtradermal test 
was tried with these preparations, which 
were given subcutaneously, after the first 
injection with the stronger solution there 
appeared a localized red area which became 
indurated, in a manner entirely comparable 


was flabby, with a moderate excess of over- 
Ij'ing fat. Microscopically, it showed brown 
atrophy, and slight endocardial sclerosis with 
fibrosis extending into the myocardium. Bi- 
lateral basal confluent lobular pneumonia was 
evident as were also chronic passive conges- 
tion and chronic edema of the lungs. The 
liver was atrophic, with moderately sharp 
and pointed edges. The capsule was of 
normal thickness, and showed numerous 
small grayish nodules over its surface. The 
organ cut with increased resistance. There 
was marked increase of connective tissue, 
chiefly perilobular in distribution. Occa- 
sional yellowish-gray areas of lipoid deposit 


DATE 

BLOOD 

ASCITES 

URINE 


BR ABORT 

BR MELIT 

B TULAR 

TYPH OR 

BR ABORT 

BR MELIT 

TTPH GR 




12-2-30 

i3ao 

1640 

— 

NEC 







12-4 -30 

1640 

1 laeo 

— 

NEC 

ISO 

1 1 60 

NEG 




12-5-30 

1320 

1 64 0 

— 

NEC 







(2-14-30 








NEG 

NEG 

NEG 

12-15-30 





1 40 

1 80 

NEG 




12-26-30 

1 ( 60 

1320 

— 

NEC 

• 






1-6-31 

1 1 60 

1 1 60 

NEC 

— 







1-19-31 





1 80 

1 t 60 

— 




3-10-31 

180 

1320 

— 

— 







3-r3-3 I 





1 20 

1 BO 

— 




3-30-3 1 





140 

1 60 

— 




4-7-31 

1 t GO 

1320 

— 

— 







^-14-3 I 

( 80 

1320 

— 

— 

( 40 

I 1 60 

— 




^POST- 











MORTEM 









' 1 


Fig. 1. Agglutinin values. Typhoid Group includes B. Typhosus, B. Paratyphosus A., 
and B. Paratyphosus B. 


to tlie reaction obtained with saline intra- 
dernial brucella antigens. 

No appreciable result was obtained by 
either course of vaccine therapy. The clini- 
cal progression was steadily downward. 
Erysipelas of tlie face developed about a 
week before death, but cleared completely 
under treatment with continuous magnesium 
sulfate dressings. There ^vas evidence of 
terminal pneumonia in both lower lobes. 
Exitus occurred on April 13, 1931, the 283rd 
day of disease. 

The significant autopsy findings were as 
follows: 3400 c.c. of ascitic fluid were re- 
covered and 200 c.c. of effusion were present 
in each pleural cavity. The pericardial sac 
was under slightly increased tension due to 
the presence of 150 c.c. of fluid. The heart 


and moderate congestion were seen. Under 
the microscope, chronic passive congestion, 
patchy fatty infiltration, and irregularly dis- 
tributed chronic parencliymatous hepatitis 
of the t 3 ’pe of atrophic cirrhosis were dis- 
tinguished. Chronic interstitial pancreatitis 
was noted. There was atrophr’, passive con- 
gestion, and parenchj'matous degeneration 
of all organs. 

The spleen and testes were of prime in- 
terest, the former because of its important 
place in all references since the earliest 
writings about undulant fever, the latter 
particularly because of its association as a 
complication in the disease, orchitis being 
prominently mentioned by Simpson,® Hardy,® 
and others. 

Grossly, there were diffusely scattered pin- 
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in any member o{ the patient’s household. 
Agglutination of his wife’s blood was nega- 
tive. Subsequent bacteriological examination 
of milk samples in our laboratory failed to 
demonstrate brucella organisms. 

The essential features of the physical ex- 
amination were evidence of general weak- 
ness, moderate loss of flesh, ascites, and 
bilateral pretibial edema. The lungs showed 
only slight congestion at the right base. The 
heart was normal in position, size, and ac- 
tion ; there was electrocardiographic evidence 
of small complexes and slight left ventricu- 
lar preponderence. The palpable peripheral 
arteries were moderately sclerosed. The 
blood pressure was 114/72. A smooth liver 
edge could be felt 3.5 centimeters below the 
right costal margin. The spleen extended 
one finger’s breadth below the ribs on the 
left. 

The urine showed a trace of albumin at a 
few examinations. There were usually a 
few white blood cells in the sediment and 
occasionally a red corpuscle. A Lashmet- 
Newburgh® concentration test for kidney func- 
tion gave a maximum value of 1.022, a 
reading slightly below normal for the meth- 
od employed. The red blood cell count 
varied from 4,100,000 to 5,300,000, and the 
hemoglobin from 75 to 87 per cent on the 
Sahli scale. A leukopenia was a rather con- 
stant feature. The white cells averaged 4200 
on ten examinations, with a range between 
3200 and 7900. A terminal rise to 17,000 
occurred. The average polymorphonuclear 
percentage was 53, and there was a slight 
relative lymphocytosis, rvith an average of 
42 per cent. The character of cells and 
platelets was normal at all times. 

The stool was normal. The sputum was 
clear, of mucoid consistency, and contained 
no organisms. Two examinations of the 
ascitic fluid showed it to be cider-colored, 
clear, neutral to litmus, with specific gravity 
of 1.007 to 1.010, and containing an average 
of 7000 cells per cubic millimeter, chiefl 3 ’^ 
lymphocj’tes. There were also mesothelial 
cells, but no neoplastic cells. 

The Kahn test on the blood serum was 
negative. Blood non-protein nitrogen and 
blood bilirubin values the day after admission 
to the hospital were respectively 34.2 milli- 


grams per cent, and 6 milligrams per 1000 
c.c. (indirect reaction). 

Four blood cultures were negative. Cul- 
tures of the urine and ascitic fluid, and of 
the stool by the technic of Amoss and Pos- 
ton^ gave no growth. 

Agglutination values were as indicated 
in the table. The titer remained at a sig- 
nificantly high level throughout the period 
of observation, being always highest for the 
melitensis strain. The variation between meli- 
tensis agglutination and that for abortus, 
while usually a difference of only one dilu- 
tion, was occasionally more marked, a find- 
ing of interest which is at variance with the 
reported studies of some authors.* The 
absence of any cross-agglutination with 
members of the typhoid group is worthy of 
mention. The presence of agglutinins for 
brucella organisms in the ascitic fluid con- 
firms the previously recognized fact that 
secretions from the serous cavities can ag- 
glutinate various bacteria in the presence of 
infection with those bacteria. 

The clinical course of the disease during 
133 days in the hospital is shown on the 
chart. The temperature was of intermit- 
tent character, with several short apyrexial 
periods. These give to the curve an jrregu- 
larl)'^ undulant appearance, somewhat like 
some of the temperature types illustrated in 
the reports of the Mediterranean Fever Com- 
mission in 1905.® Similar findings have been 
recorded by Craig,® Giordano,^ and other 
writers in their more chronic cases. 

The pulse and respiration showed ranges 
generally proportional to the temperature, 
although at times the heart rate was rela- 
tively slow. 

Loss of weight was progressive, associated 
with increasing weakness. The cough and 
sputum disappeared soon after admission and 
under maintenance doses of digitalis there 
w'as no longer dyspnea at bed rest. The use 
of a neutral diet with ammonium chloride, 

*Additional unpublished data are at hand 
which show a similar variation in undulant 
fever cases. In these, agglutination for 
Brucella suis was also studied, and this titer 
likewise showed no constancy in value nor 
in relationship to the others. 
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and, in addition, the intravenous administra- 
tion of Salyrgan failed to control the ac- 
cumulation of ascites, necessitating several 
paracenteses, as illustrated. 

Two courses of brucella vaccine were 
given according to tlie metliod recommended 
bj' Simpson.®’^® The second saline suspen- 
sion contained twice as many brucella organ- 
isms (abortus and melitensis strains) as the 
first. Although no specific intradcrmal test 
was tried witli tliese preparations, which 
were given subcutaneously, after the first 
injection with tlie stronger solution there 
appeared a localized red area which became 
indurated, in a manner entirely comparable 


was flabby, witli a moderate excess of over- 
l 3 ’-ing fat. Microscopically, it showed brown 
atroph}', and slight endocardial sclerosis with 
fibrosis extending into the mj'ocardium. Bi- 
lateral basal confluent lobular pneumonia was 
evident as were also chronic passive conges- 
tion and chronic edema of the lungs. The 
liver was atrophic, with moderateh* sharp 
and pointed edges. The capsule was of 
normal thickness, and showed numerous 
small grayish nodules over its surface. The 
organ cut with increased resistance. There 
was marked increase of connective tissue, 
chiefl}' perilobular in distribution. Occa- 
sional yellowish-gray areas of lipoid deposit 
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Fig. 1. Agglutinin values. Typhoid Group includes B. Typhosus. B. Parat\-phosus A., 
and B. Paratj^phosus B. 


to tlie reaction obtained with saline intra- 
demial brucella antigens. 

No appreciable result was obtained bj- 
either course of vaccine therapjv The clini- 
cal progression u-as steadih' domiu'ard, 
Erj-sipelas of tlie face developed about a 
week before deatli, but cleared completelj' 
under treatment with continuous magnesium 
sulfate dressings. There was evidence of 
terminal pneumonia in both lower lobes. 
Exitus occurred on April 13, 1931, the 2S3rd 
day of disease. 

The significant autopsy findings were as 
follows; 3400 c.c. of ascitic fluid were re- 
covered and 200 c.c. of effusion were present 
in eacli pleural caidtj'. The pericardial sac 
was under slighth' increased tension due to 
the presence of 150 c.c. of fluid. The heart 


and moderate congestion ivere seen. Under 
the microscope, chronic passive congestion, 
patchy fatty infiltration, and irregularly dis- 
tributed chronic parencliymatous hepatitis 
of the type of atrophic cirrhosis were dis- 
tinguished. Chronic interstitial pancreatitis 
was noted. There was atrophy, passive con- 
gestion, and parenchymatous degeneration 
of all organs. 

The spleen and testes were of prime in- 
terest, the former because of its important 
place in all references since the earliest 
writings about undulant fever, the latter 
particularly because of its association as a 
complication in the disease, orchitis being 
prominenth- mentioned by Simpson," Hard\-,= 
and others. 

Grossly, there were diffusely sc,attered pin- 
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head sized, reddish, translucent nodules on 
the splenic surface, somewhat resembling 
tubercles. These proved microscopically to 
be localized areas of perisplenitis with hya- 
line change. The spleen was slightly en- 
larged with rounded edges. The capsule 
was thickened. There was lymphoid hyper- 
plasia throughout. The sinuses were dilated 
and contained numerous macrophages in 
which red blood cells and blood pigment 
were engulfed. A few multinucleate giant 
cells were also present in the sinuses. 


The testes revealed complete aspermato- 
genesis, with evidence of active interstitial 
orchitis, and scattered areas of fibroid atro- 
phy. Vacuolar degeneration of the epi- 
thelium was noted. The prostate and seminal 
vesicles were normal. 

Discussion 

Whether these pathological changes 
may be considered specific of undulant 
fever is open to question. The patient 
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died because of arteriosclerotic heart 
disease and cirrhosis of the liver. It is 
unlikely, however, that without the 
concomitant undulant fever impaired 
function of these organs would have 
been manifested when it was, or that 
death would have. ensued when it did. 
On the other hand, it is entirel3>- possi- 
ble that without the hepatic damage 
and cardiac weakness the undulant 
fever would have run a shorter and 
more favorable course. 

The precedent history of sterility 
does not permit an opinion that the 
aspermatogenesis was due to undulant 
fever. The active orchitis, however, 


can be more justifiably related to this 
disease. 

It is interesting that both of Hardy’s® 
cases showed hepatic damage and car- 
diac involvement at autopsy after a 
rather chronic course of illness. 

In the present instance it seems at 
least highly suggestive, in view of the 
previous vigorous health, that the vis- 
ceral damage resulted from the pro- 
longed brucella infection. 

Summary 

A prolonged fatal case of undulant 
fever is presented and discussed with 
reference to its clinical, laboratory, 
and pathological considerations. 
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tinued for several days. Of this she took 
about 25 capsules (75 grains) . It was learned 
that prior to coming under our observation 
she had used atophan for various periods, 
the amounts or rate not being known. 

About two months previous to death she 
had two acute spells of chills and fever, last- 
ing about one and a half days each, about 
two weeks apart. The temperature reached 
101°-102°. The symptoms each time cleared 
up entire!}' on rest in bed for a day. Leuko- 
cyte counts were within normal limits on 
both occasions. 

On March 31, jaundice was noted. About 
two days before this she had taken one cap- 
sule of oxyl-iodide, but this had caused nau- 
sea, and no more of the drug had been used. 
The jaundice rapidly became very intense. 
There was no apparent diminution in the in- 
tensity of the jaundice, either clinically or by 
observation of urine. The urine showed 
albumin, hyaline and finely granular casts, 
and an occasional red cell. Bile was present. 

The jaundice continued for about four 
weeks, until death intervened. The stools 
were clay colored for the most part, although 
occasionally a small amount of bile colora- 
tion could be seen. About a week before 
death, toxic symptoms became more promi- 
nent. Her speech was somewhat thick, and 
she was quite drowsy, and finall}' two days 
before her death she lapsed into a semi- 
comatose condition from which she would 
arouse only momentarily. The forcing of 
fluids was followed by edema of the legs, 
but this subsided somewhat when she was 
put on a Karr ell diet. Toward the end tliere 
was marked tympanites, but ascites was not 
noted until about two days before death. Her 
temperature was normal throughout this 
later period. It is worthy of note that after 
the appearance of jaundice she had no sub- 
jective symptoms of arthritis. 

Necropsy was performed one and a half 
hours post mortem. 

Anatomical Diagnosis: Subacute yellow 
atrophy of tlie liver; jaundice; dilatation of 
the mesenteric veins : bronchopneumonia. 

The body is fairly well developed and 
nourished, 61 inches long. There is slight 
edema of tlie ankles. The skin is markedly 
jaundiced and the sclerae are deep yellow. 


No teeth are present. There is a small pig- 
mented mole at tlie right external canthus 
and numerous small pigmented moles on the 
chest and back. Varicosities of the veins of 
both legs are present. 

The abdominal fat is deep yellow, 3 cms. 
thick. Throughout the body the tissues 
are markedly jaundiced. 

Peritoneal Cavity: Contains about 400 c.c. 
of clear, bile-stained fluid. There are firm 
adhesions about the spleen, gall-bladder, and 
appendix. In the area of the gall-bladder 
and the under surface of the liver the tis- 
sues are very edematous. 

Pericardial Cavity: Contains a normal 
amount of bile-stained fluid. 

Heart: Normal in size. Pericardial fat 
is normal in amount but is deeply bile- 
stained. The coronary arteries are very 
slightly thickened and on section the myo- 
cardium presents numerous grey plaques and 
streaks. The endocardium is smooth and 
glistening throughout. The edges of the 
mitral valve are slightly tliickened. 

Lungs: The external surface of the right 
lung is mottled grey. The lower lobe is 
slightly more firm and deeper in color. There 
is a scar at the apex. On section there is 
congestion and edema of the lower lobe. The 
left lung resembles the right. 

Spleen: Is light grey and presents several 
irregular, deeply pigmented areas. On sec- 
tion the cut surface is firm and deep red. 

Gastrointestinal Tract: Normal except for 
a few small areas of injection in the mucosa. 

Pancreas: Is normal but the tissues about 
the pancreas present marked edema and bile 
staining. 

Liver: Is small, firm, and nodular. Weight 
650 gins. The external surface is bile-stained 
and marked by numerous small nodules. It 
cuts with considerable resistance, and the 
cut surface is bile-stained, hard and fibrous 
and irregularly lobulated. In the upper 
posterior part of the right lobe is an area 
about 8 by 5 cms., smootli and practically 
normal. The middle of the left lobe on its an- 
terior surface is also quite smootli and lies 
below the level of the nodular tissue. The 
veins of tlie falciform ligament are markedly 
dilated. 

Gall-Bladder and Ducts: There is much 
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and blood vessels. Certain parts show re- 
generating liver cells in pseudo-lobule forma- 
tion. The bile canaliculi are dilated with bile 
thrombi. The capsule of the liver is much 
wrinkled due to loss of substance beneath. 
The picture is typical of subacute “yellow 
atrophy" or necrosis of toxic origin with 
some repair. 


2 - pheti}’! - quinoliii - 4 - carboxylic acid. 
They prepared it by warming together 
pyroracemic acid, benzaldehyde and 
anilin in alcoholic solution. 

Action. It stimulates the kidneys in 
such a way as to have a selective effect 
on the excretion of uric acid, which is 



Fig. 2. Photomicrograph showing the loss of liver parenchyma, infiltration of lymphoid 
cells and proliferation of bile duct epithelium. 


Microscopic Diagnosis: Subacute yellow 
atrophy of liver ; chronic cholecystitis ; acute 
pancreatitis ; acute pneumonitis ; endometrial 
hemorrhage. 

Discussion 

Cinclwplwn. Cinchophen is phenyl- 
quinolin-carboxylic acid. It was intro- 
duced in therapeutics under the pro- 
prietary name “atophan” and is derived 
from quinolin carboxylic acid. Doeb- 
ner and Giesecke in 1887 described 


increased considerably. The amount 
of ammonia and of total nitrogen in 
the urine is slightly increased during 
the action of cinchophen. Cinchophen 
does not increase the leukocytes, purin 
bases or the phosphoric acid. There is 
no evidence of increased formation of 
uric acid nor of any effect on deposited 
urates. 

The above two paragraphs are 
taken from New and Nonofficial Rent- 
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edies, 1924 edition, published by the 
American Medical Association. 

The clinical use of cinchophen has 
been based largely upon the fact that 
there is an increase in uric acid output 
after its administration. While the 
mechanism of tins effect is not entirely 
clear there seems to be a selective 
action on renal epithelium since a 
diuresis is also produced. It has be- 
come, next to diet, the chief weapon 
in the treatment of gout. The drug 
and its derivatives have also an im- 
portant analgesic effect and are anti- 
pyretics as well, features likely to 
attract clinical interest towards any 
therapeutic agent. 

According to Rabinowitz^ toxic 
jaundice and hepatolysis may result 
not only from atophan (cinchophen), 
but also from atophanyl and diiodoa- 
tophan. Atophanyl is a combination 
of the sodium salt of atophan and 
salicylic acid, while diiodoatophan 
contains 50.7 per cent iodine and -has 
been used in Austria and Germany 
for cholecystography. 

The toxic action of cinchophen has 
been thought due to the quinolin nu- 
cleus, consisting of the benzol and 
pyridin rings which yield the toxic, 
free benzol ring. Most individuals, 
fortunately, are not susceptible to the 
toxic effect of the drug. It is un- 
doubtedly true that toxic jaundice will 
result onl 3 r in the case of individual 
idios 3 mcrasy, but the fact remains that 
in spite of supposedly careful use of 
these compounds fatalities do occur. 
It is also true that serious symptoms 
may develop after withdrawal of the 
offending drug. Contraindications to 
use, such as nausea, vomiting or gas- 
trointestinal S3'mptoms, may not be 


present at all or come so late that they 
cannot be used as criteria of toxicity.. 
Because of these facts cinchophen and 
its derivatives must be regarded as 
sources of danger and it would seem 
best to restrict their use when possi- 
ble in favor of drugs which are less 
toxic. 

Great importance must undoubtedl)'" 
be given to the amount of gb^cogen in 
the liver cells at the time of cincho- 
phen administration. There is undoubt- 
edty a greater tendency to liver degen- 
eration where there is malnutrition and 
a decrease in the gb^cogen content of 
the liver cells. As a result of this 
depletion, intoxications tend more 
readily to cause degeneration of the 
liver cells. Especially predisposed are 
alcoholics, pregnant women, and those 
who in the past have suffered from 
liver diseases associated with jaundice. 
It is important to remember that cases 
of chronic liver atrophy ma 3 '' suddenly 
present a picture of acute yellow 
atrophy, leading rapidly to death. 

The dose or the duration of use of 
the drug will var 3 '^ in individual in- 
stances — one developing toxic jaundice 
after as small a dose as 7 grains, 
others having a tolerance of several 
thousand grains taken during a period 
of years before intoxication occurs. 

In 1922, Schroeder" described jaun- 
dice resulting fi*om the use of cincho- 
phen and published a review of seven- 
teen cases. Since then the literatiue 
has shown many examples of fatali- 
ties from its use. 

In 1929, Reiclile'^ described two 
cases of toxic cirrhosis due to cincho- 
phen resulting in death, and gave an 
excellent review of the literature since 
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1922. He found 47 reports of poison- 
ing with 10 deaths. 

Hitzenberger'^ cites the case of a 
young woman who died 10 days after 
diiodoatophan, administered for cho- 
lecystography. She had suffered from 
diabetes insipidus and occasional fe- 
brile attacks. A slight tenderness under 
the ribs suggested the possibility of 
gall-bladder disease, and cholecysto- 
graphy was undertaken. 

Singer® also reported the case of a 
50-year-old woman whose death took 
place after the use of diiodoatophan 
for cholecystography. Definite jaundice 
occurred the following day. 

Langdon-Browiff observed fatalities 
after the use of atophan for rheuma- 
tism and stated that he knew of several 
others. 

Anderson and Teter® reported a 
fatality in a woman of 48 years who 
had been taking oxyl-iodide capsules 
for arthritis. 

Stacy and Vanzant® recorded the 
case of a woman of 52 years who took 
from one to three tablets of cincho- 
phen daily for pain. She finally dis- 
continued its use because of nausea 
and vomiting, but evidently too late, 
as she died one week later from acute 
yellow atrophy of the liver. 

Rabinowitz’® has recently reported 
seven additional cases of cinchophen 
poisoning, four of which were fatal. 
He quoted Dr. Leo Kessel as having 
seen thirteen cases of atophan poison- 
ing. From conversations with various 
practitioners in eastern New York we 
have concluded that in the use of this 
group of drugs untoward symptoms 
are very frequently observed, and that 
there are many unreported fatalities. 

A striking fact is the high propor- 


tion of fatal cases in women. Twelve 
of fourteen deaths occurred in fe- 
males. The ages vary from 20 to 63. 
The influence of pregnancy and its 
frequent toxemias on the liver, the 
higher incidence of gall tract disease 
in women, and the more general ten- 
dency in women to disturbances of 
metabolism in later adult life, may all 
be factors in producing this sex pre- 
ponderance. 

The incidence of diffuse toxic ne- 
crosis of the liver — or, as it is more 
commonly but less properly called, 
acute yellow atrophy — has apparently 
increased in recent years, a fact attrib- 
uted to the increasing use of various 
cyclic organic compounds, among which 
is the group concerned in our case. 

The etiology is quite unknown but 
probably there is no specific cause since 
various forms of intoxication may 
closely simulate acute yellow atrophy, 
i.e., puerperal eclampsia, streptococcus 
septicemia, also poisoning with phos- 
phorus, arsenic, nitrophenols, and even 
mushrooms. It is probably true, as 
Wells and Bassoe^^ state, that any 
poison which does not directly cause 
death, but which causes a severe in- 
jury to the liver cells zvithout at the 
same time destroying the autolytic 
enzymes, so that the cells die and 
undergo rapid autolysis, may produce 
a condition identical zvith or similar to 
acute yellow atrophy. 

Intracellular oxidations are probably 
affected in diffuse toxic necrosis, al- 
though fatty infiltration is more evi- 
dent in the liver of phosphorus, chlo- 
roform and other poisonings. The 
fattj' change is taken to be evidence 
of inhibition or destruction of oxidiz- 
ing enzymes, the autolytic enzymes 
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being left free to act.’^^ The ability of 
sugar to protect the liver from poisons 
such as phosphorus and chloroform 
seems to depend on its furnishing 
easily oxidizable material to cells with 
lessened oxidative capacity ( Simonds^®) . 
Ervin/^ however, regards the protec- 
tive action of carbohydrate as due to 
the liver glycogen which protects the 
protein-fat emulsion of the protoplasm 
from the action of acids. Nevertheless 
with the liver destruction carbohydrate 
tolerance is reduced (Bodansky^®). 

Stewart, Vining and Bibby^® empha- 
size the fact that acute yellow atrophy 
occurs more often after poisoning 
with picric acid, trinitrotoluene, dini- 
trobenzene, and aromatic arsenicals, 
and since the benzol ring is the only 
common component in these com- 
pounds, and is also present in cincho- 
phen, its responsibility is strongly 
suggested. 

In the literature dealing with poi- 
sonings of various kinds the word 
idiosyncrasy is frequently encountered. 
This term implies that a person has 
some peculiar constitutional suscepti- 
bility to the substance in question, a 
condition incapable of more concrete 
definition and hence probably covering 
a multiplicity of contributing factors. 
Minute analysis of clinical and patho- 
logical data may often give a more 
objective basis for the toxic state. In 
our case, for instance, at necropsy a 
very marked chronic cholecystitis was 
present although no gall-stones were 
found. This condition may have been 
present for years and possibly was 
responsible for the use of drugs for 
the “shoulder” pains which she had 
experienced. There is no definite evi- 
dence that gall-bladder disease per se 


affects liver function, but it is con- 
ceivable that such contiguous lesions 
may render the liver less resistant to 
toxins which have an affinity for it. 

Cinchophen or atophan and its re- 
lated compounds are sold in most 
drug stores. Theoretically they are 
supposed to be procurable only by 
prescription but it is quite feasible for 
any one to purchase them without a 
physician’s written order. This of 
course leaves open the possibility of 
abuse of the drug by the laity, espe- 
cially since the bottles in which the 
powders or tablets are put up have no 
precautions printed on the labels. The 
physician is probably to blame in large 
measure for most cases of cinchophen 
poisoning since he is the proper per- 
son to warn his patients about the 
dangers of any form of medication he 
prescribes. 

One manufacturer of this group of 
remedies gives ample warning to the 
profession about their contraindica- 
tions. In a pamphlet^^ sent out to phy- 
sicians at regular intervals by this 
company the following cautions are 
given : “Discretion should be exercised 
in the use of this drug with individ- 
uals suffering from hepatic and biliary 
dysfunction, especially as it is erideiiced 
in the elderly and poorly nourished 
patient; yet, if progressive degenera- 
tion of these organs is neither known 
to be present nor reasonably to be 
suspected, clinical observers believe 
that this form of medication need not 
be withheld, more especially if a diet 
rich in carbohydrates be provided and 
maintained paralleling the treatment. 
The use of oxyl-iodide compound is 
not recommended during pregnancy oi 
for alcoholics. The drug should be at 
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once discontinued if any of the fol- 
lowing symptoms are observed: loss 
of appetite, nausea, vomiting, tender- 
ness over the liver or in the gall- 
bladder region, icteroid tint to the 
sclera or skin, urticarial rash, itching 
of the skin, swelling of the lips, 
tongue or face. The appearance of al- 
bumin, casts, or bile in the urine 
should be an indication for the inter- 
ruption of the administration of the 
drug.” 

It would seem that the above consti- 
tutes a ver}'' genuine effort upon the 
part of the manufacturer to make the 
physician realize the dangers of the 
cinchophenic compounds. Certainly it 
behooves the latter to acquaint himself 
thoroughly with their powers for evil 
before prescribing them for his pa- 
tients. The dispenser, on the other 
hand, should be required to indicate 
on the labels of the containers the 
dangers of the unguided use of the 
contents. 


Summary • 

1. Cinchophen or atophan and its 
related compounds are capable in sus- 
ceptible individuals of causing toxic 
s}miptoms which may eventuate in the 
so-called yellow atrophy of the liver. 

2. A case is reported of subacute 
yellow atrophy in a woman aged 68 
years, who in the previous two months 
had taken for arthritic pains about 
263 grains of cinchophen and 75 grains 
of oxyl-iodide-phenylcinchoninic acid. 

3. The benzol ring is a common 
component of this group of remedies 
and its responsibility for the toxicosis 
is strongly suggested. 

4. Physicians prescribing these 
drugs should become familiar with 
their dangers and warn patients against 
using them without direction. 

5. A large majority of the cases of 
poisoning occur in women. 

6. In our case a concomitant cho- 
lec)'stitis of marked degree was pres- 
ent. 
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Migrating Pneumonia^ t 

Certain Mechanical Factors in Its Production, 
Prevention, and Treatment 

By William B. Faulkner, Jr., M.D., Aime N. Fregeau. M.D., and 
Edward C. Faulkner, M.D., Sav Francisco, California 


A CLOSE study of postoperative 
massive collapse of the lung 
(pulmonary atelectasis) indi- 
cates its marked similarity to pneu- 
monia. These two conditions have 
many characteristics in common and, 
from the study of atelectasis, we may 
draw certain deductions relative to 
pneumonia. 

As observed by Norris and Landis,^ 
"practically eveiy case of pneumonia 
spreads to some extent. In some cases 
it slowly extends spreading from lobe 
to lobe by contiguity; in others the 
process apparently develops afresh at 
different points in the same or the 
opposite lung”, and, “in double pneu- 
monia. both bases may be affected 
simultaneously or the apex of one lung 
and the lower lobe of the opposite lung 
may be involved”. This migrating or 
wandering pneumonia, which moves 
from place to place within the same 
or the opposite lung, also has been 

*Read before the American College of 
Physicians, San Francisco, California, April 
8 , 1932 . 

fFrom the Department of SurgeO'> Uni- 
versity of California l^Iedical School, San 
Francisco; Department of Medicine, French 
Hospital, San Francisco; and Department 
of Thoracic Surgery, St. Mary’s Hospital, 
San Francisco. 


designated as “creeping”, “progres- 
sive”, and “extending” pneumonia. 

We believe that migrating atelectasis 
and migrating pneumonia are attrib- 
utable to the same factors. This con- 
clusion is reached by studying the 
changes in the position of the abnormal 
signs after the patient has changed 
from one posture to another. Pneu- 
monia, as well as atelectasis, migrates 
to definite areas, in accordance with 
the principles of “internal drainage”,- 
i.e., the spilling of pus or secretion 
from place to place within the same or 
the opposite lung, plugging bronchi, 
obstructing air flow, and causing in- 
fection of previously uninvolved areas. 
The spilling is on a mechanical basis. 
It depends upon the amount and vis- 
cosity of the intrabronchial pus, the 
posture of the patient, the course of 
the bronchial stems, and the relative 
position of the various bronchial open- 
ings. (Figures 1, 2, and 3) 

The changes within the bronchi are 
influenced further by the virulence of 
the organisms within the intrabron- 
chial exudate; but there will be no 
spilling or migration in the absence of 
excess intrabronchial secretion. 

Bronchoscopic examinations support 
these deductions and show that thick 
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pus gravitates less readily than thin 
watery material. Should thick sticky 
pus be dislodged from the original 
site of a pneumonic area, it is likely 
to plug a large bronchus, shut off 
air flow from a great portion of a 
lobe or an entire lung, and give signs 
of lobar pneumonia over a new site. 


Thinner material spills with greater 
ease, runs deeply into the lung, and 
either plugs or fills one or several 
small minor bronchi to produce signs 
of bronchopneumonia. Such migra- 
tions of both bronchopneumonia and 
lobar pneumonia owe their origin to 
the same cause, namely, internal drain- 


■/ 
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Fig. 1. Specimen illustrating the anatomy of the tracheobronchial tree, the free com- 
munication between the various bronchi, and the ease with which the material may spill from 
one to the other. Note the position of the right upper lobe bronchial opening (RU) almost 
directly opposite the bifurcation of the trachea (C). L- Left main bronchus dividing »do 
the left upper (LU) and left lower (LL). SI- septum between these two bronchi. R' 
right main bronchus divided by the septum (S) into the middle (M) and the lower lobe 
bronchus (RL). 
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age. All)" apparent dii¥erence in the 
two is attributable to the varying vis- 
cosity of the intrabronchial secretion 
and the size of the plugged and in- 
fected bronchi. One can predict even 


lobe. When the patient lies flat upon 
the aflfected side, there is little oppor- 
tunity for spilling or migration to 
other lobes. (Figure 4) If he is flat 
upon his back instead of upon his side, 



Fig 2 Iodized oil roentgenogram to illustrate the facility with which intrabronchial 
material can migrate by “internal drainage’’. The oil \tos introduced without the use of 
any type of anesthesia with the patient leaning slightly towards the left. Note the absence 
of oil in the right lung. Compare with plate 3. 


the sites to which pneumonia will mi- 
grate for these are determined by the 
posture of the patient. 

For example, let us consider the 
probable sites of migration of a pneu- 
monia beginning in the right upper 


the anterior portion of the upper lobe 
may escape, but this is not always the 
case. The small bronchi to the anterior 
and posterior portions of the upper 
lobe are in extremely close relation 
and pus can extend readily from one 
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to the other. (Figxires 5 and 6) 
Should the patient be placed in the 
semi-Fowler or sitting position, the 
spilling of pus from the upper lobe is 
facilitated. This material gravitates 
along the floor of the right main bron- 
chus to the first available opening. 


small amount of secretion plugging the 
bronchus and the comparatively large 
area over which the abnormal physical 
findings are elicited. Every change in 
the position of the patient leaves him 
liable to the spilling of pus and the 
consequent migration of the pneumo- 




Frc. 3. Same patient as in figure 2. The oil spilled from the left lung into the right 
when the patient lay upon the right side. There was no cough associated with this spilling. 
It was caused by the change in the posture of the patient. 


which is the posterior minor bronchus 
of the lower lobe. By plugging or 
filling this small bronchus, it produces 
abnormal findings at the area below 
the angle of the right scapula. 

All clinicians are familiar with the 
frequency of pneumonia at this site, 
but attention should be called to the 
striking disproportion between the 


nia. The progression of the disease 
into the sound lung when a position 
on the unaffected side is assumed, 
should be sufficient evidence of the in- 
fluence of posture upon migration. The 
high position of the right upper lobe 
bronchus almost directly opposite the 
bifurcation accounts for the spread of 
pneumonia from the right upper to the 
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left lower lobe and vice versa. (Figure quently there is hyperresonance over 
7) the area to which the pus has spilled 

We have observed very closely the but the breath sounds are markedly 
changes in the physical findings fol- reduced or completely aljsent. This is 
lowing alterations in the posture of exactly what one finds in the case of 



Fig. 4. Iodized oil injection of the right lung demonstrating the horizontal course of the 
right upper lobe bronchus (RU) and the difficultj of pneumonia migrating from this 
area to new sites when the patient lies upon the affected side 


patient', who have pneumonia Rales an intrabronchial foreign body. The 
occasionalh ajipear at new areas and signs are caused by the obstruction of 
there is an interfeience with the in- the bronchus and the trapping of air 
flowf and outflow' of air at this partic- resulting in the production of an ob- 
ular region. Later there is a change ',tructive empln-sema. Tlie strongest 
in the percussion note. More fre- argument in favor of the mechanical 
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production of this migration is that the 
signs change with a rapidity equal to 
those produced by an intrabronchial 
foreign body. Following the absorp- 



Fig. 5. Diagrammatic sketch of the bron- 
choscopic appearance of the right upper lobe 
bronchus. S-septum separating the upper lobe 
bronchus (U) from the main stem bronchus 
(M). Note the nearness of the minor divi- 
sions (P and C). This close proximity per- 
mits material to migrate from one to the 
other. SM-minor septum. 

tion of the air which is trapped beyond 
the plug of pus, an atelectasis ensues, 
infection sets in, and if the condition 
is not corrected, a true pneumonia of 
the migratory type becomes established 
at this site. 

The acceptance of this mechanical 
factor in the production of migrating 
pneumonia enables us to adopt meas- 
ures not only to prevent but also to 
treat the condition. The patient can 
be kept in such a position as to lessen 
the likelihood of spilling to new areas. 
Nevertheless, even in these instances, 
there may be a welling np of pus to 
such an extent that there is some over- 
flow to the dependent and accessible 
regions. 

1 revention of migration really rests 


upon the removal of the intrabroncliial 
pus. This often can be attained 
through expectoration. It is facilitated 
by the administration of expectorants 
and a saturated solution of potassium 
iodide which lessens the viscosity of 
the secretion. Steam inhalations sei*ve 
the same purpose, while inhalations of 
pure carbon dioxide gas so widen the 
bronchi that the evacuation of the in- 
trabronchial material is possible. 

With all these methods of removal, 
the posture of the patient should be 
such that the material will drain out 
of the lung rather, than deeper into it. 
These postures are extremely variable 
and depend on the site of the pneu- 
monia. Atropin, which tends to thicken 
secretions, is contraindicated for these 
patients because it interferes with ex- 
pectoration. 

Should it be noted that secretions 
are spilling and are not evacuated fol- 
lowing cough and postural exercises, 
bronchoscopic removal of the secretion, 
and bronchoscopic treatment of the 
affected regions should be instituted 
before the onset of atelectasis and 
subsequent pneumonia. In trained 
hands, the bronchoscopy can be done 
in from one to two minutes under local 
anesthesia without particular discom- 
fort to the patient. 

These mechanical principles are of- 
fered as adjuncts in the management 
of patients with pneumonia without 
any intention of minimizing the value 
of the other general therapeutic meas- 
ures of proven worth. 

Conclusions 

1. Postoperative massive collapse 
of the lung (pulmonary atelectasis) 
has many characteristics in common 
with bronchopneumonia and lobar 
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pneumonia. Both show strong tenden- 
cies to migrate to identical areas fol- 
lowing similar changes in the posture 
of the patient. 

2. Evidence is offered to show that 


3. This whole problem is intimate- 
ly connected with the mechanism of 
“internal drainage”, i.e., the spilling 
of secretion from place to place with- 
in the same or the opposite lung. 








Fig. 7, Iodized oil introduced into a left lower lobe bronchial fistula (F) without the 
use of any type of anesthesia spilled across the bifurcation into the right upper lobe, when 
the patient lay upon the right side. The facilities for the migration of secretion from the 
left lower to the right upper lobe are demonstrated also in figure 1. 


the migrations in pneumonia are on a 
mechanical basis. They are dependent 
on the original site of the pneumonia, 
the posture of the patient, the intra- 
bronchial anatomy, and the amount 
and viscosity of the intraljronchial pu.s. 


4. Thin secretion spills deeply into 
the lung, plugs small scattered bronchi 
and produces a migratory broncho- 
pneumonia. More viscid materia! grav- 
itates less readily. It leads to obstruc- 
tion and infection of the majoi 
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bronchi resulting in a migratory lobar 
pneumonia. 

5. The administration of expecto- 
rants, the use of saturated solution of 
potassium iodide to lessen the viscosity 
of the secretions, and the adoption of 
proper postures offer a means of evac- 
uating the bronchi and preventing the 


Pneumonia 1297 

t 

internal drainage which is responsible 
for the production of migrating pneu- 
monia. 

6. The bronchoscopic removal of 
the intrabronchial exudate is to be 
recommended whenever the patient 
fails to respond promptly to the other 
therapeutic measures. 
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Maintenance Dosage of Liver Extract in the Treat- 
ment of Pernicious Anemia^ T 

By Paui. J. Pouts, M.D., and L. G. Zerfas, M.D., Indianapolis,. Indiana 


I N presenting data relative to the 
maintenance dosage of liver ex- 
tract or other substances potent 
in the treatment of pernicious anemia, 
it is necessary to define and state the 
requirements which this term implies. 
Beebe and Lewis^ have clearly defined 
these requirements in a recent report 
of a large series of cases observed at 
the Thorndike Memorial Laboratory 
and at the Boston City Hospital. They 
stated that, “although the level of the 
red blood cells and hemoglobin serves 
as one important guide to the amount 
of therapeutic material necessary for 
the maintenance of health, there are 
other aspects of each case that should 
be recognized as important criteria in 
determining the amount of liver or 
potent substitute that should be taken. 
These other matters pertain to the pa- 
tient’s habits, symptoms and physical 
signs, the presence or absence of com- 
plications, and the detailed histology 
of the blood itself.” 

There is much information relative 
to the course of this disease before the 
advent of liver, kidney, and stomach 
therapy with which to compare the re- 

*Rcceived lor publication March 5, 1932. 
fFrom the Lilly Laboratory for Clinical 
Research, Indianapolis City Hospital, and the 
Department of itledicine, Indiana University 
School of Medicine. 


suits obtained following the adminis- 
tration of efifective therapeutic sub- 
stances over prolonged periods of time. 
It is essential that “prolonged periods 
of time” be emphasized, because of the 
occurrence of spontaneous ^emissions, 
the duration of which is known to vary 
considerably in the same and in differ- 
ent patients. 

It has been a common experience to 
see patients attempt to regulate their 
own dosage. 'Many times both patient 
and physician are misled as to the de- 
termination of the proper maintenance 
dosage, because prolonged periods are 
often required to determine the effects 
of an increased or decreased daily 
amount of potent substance. The psy- 
chology of these patients under treat- 
ment and the insidious nature of the 
disease are other factors that consti- 
tute serious obstacles in their proper 
treatment. It is obvious that frequent 
observations relative to the clinical 
aspects of the disease and to the state 
of the blood are imperative at frequent 
intervals for the proper management 
of the patient. 

We have selected, from a series of 
150 cases treated, fifty-nine patients 
with typical pernicious anemia, on the 
basis of the duration of treatment 
(none less than one year), frequency 
of observations, and consistency with 
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which the}^ ingested the prescribed 
amount of liver extract. The average 
duration of treatment of these patients 
was thirty-six months, ranging from 
twelve months (two cases) to fifty- 
seven months. At the beginning of 
treatment, fifty-seven of the fifty-nine 
patients were admitted to the hospital 
in severe relapse, and afterwards were 
released to the “Out-Patient Depart- 
ment”, where they have continued 
treatment under our personal observa- 
tion' and management. The two re- 
maining patients were admitted to the 
“Out-Patient Department” while in a 
remission. As a rule these patients 
were regular in attendance, reporting 
at monthly intervals, at which time 
they were supplied gratis with a suffi- 
cient amount of Liver Extract No. 
343* to last until their next visit. 
Under these circumstances, the reg- 
ularity of their visits was quite im- 
perative. Occasionally certain patients 
attempted to make the monthly quota 
of extract do for two months or longer 
and others omitted therapy altogether 
until it became obvious to them that 
they needed further treatment. 

The average red blood cell counts, 
percentages of hemoglobin, and daily 
amounts of extract which they con- 
sumed were computed in each case 
studied, beginning with the time that 
the red Idood cell count and hemoglo- 
bin reached normal leA^els. It is re- 
gretta])le that each individual case 
cannot be presented in full detail as to 
the blood determinations and clinical 
findings, as there are many points of 
interest which are not recorded or 

*Tlic liver extract was supplied by Eli 
billy and Company. 


which are obscured by the general 
averages. The daily amount of potent 
extract to maintain the blood at nor- 
mal and to ^keep the health of the 
patient in a satisfactory state was cal- 
culated over a period of not less than 
one year. In the majority of instances, 
either smaller daily amounts had been 
taken previously for a year or more 
and found insufficient, or larger daily 
amounts were reduced for a similar 
period of time without appreciable 
changes in the blood or in the health 
of the patients. The average mainte- 
nance dose of potent liver extract, so 
computed, represents the minimum 
daily amount as determined in this 
series of patients during an average 
period of thirty-six months. We have 
used the same lower limits of normal 
as those stated by Beebe and Lewis — 
4,500,000 red blood cells per cubic 
millimeter and 85 per cent hemoglobin. 
The hemoglobin was determined by the 
Newcomer method. There were a few 
cases in which the average percentage 
of hemoglobin was slightly less than 
85 per cent which were included in the 
normal group, since the red blood cell 
counts and the general health of the 
patients were satisfactory. 

An analysis of the series of fifty- 
nine patients treated showed that 
thirty-eight (64.4 per cent) maintained 
normal red blood cell counts and hem- 
oglobin percentages while taking the 
daily amount of extract derived from 
three hundred grams of liver, or less. 
These patients were classified as 
Group I. The twenty-one remaining 
cases (35.6 per cent) did not maintain 
normal red blood cell counts and hem- 
oglobin percentages while taking the 
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daily amount of extract derived from 
three hundred grams of liver and were 
classified as Group II. 

In table 1 the patients composing 
Groups I and II have been further 
subgrouped as to the average daily 
amount of extract taken. The average 


tract derived from 400 and 600 grams 
of liver. These patients had previously 
been given the amount of extract de- 
rived from 300 grams of liver, but 
their blood and hemoglobin either did 
not reach normal or was not main- 
tained at normal for any length of time 


Table I 

The data in table 1 show the number of patients who did or did not maintain normal 
red blood cell counts and hemoglobin percentages while taking various daily amounts of 
potent liver extract. The amount of liver extract is expressed in terms of the number of 
grams of whole liver from which it was derived, as it is generally considered that 25 to 30 
per cent of the active principle contained in liver is lost by fractionation. 




GROUP I 



GROUP 11 



LESS 

THAN 

100 

GRAMS 

100 

grams 

200 

grams 

300 

grams 

400 

GRAMS 

600 

GRAMS 

300 

GRAMSf 

Number of cases 

3 

6 

10 

19 

■H 

3 

14 

Average age in years 

57 

55.1 

53.7 

55.5 

58.2 

44.3 

59.5 

Average number of red blood 
cells per cubic millimeter 
(in millions) 

5.32 

4.85 

5.01 

4.84 

1 

4.92 

4.83 

3.92 

Average hemoglobin percentage 

89.2 




86.2 

88.9 

77.2 

Average amount of liver extract 
(in grams) 

60 

100 

200 

300 



328 


*Three patients who had normal red blood cell counts, but whose hemoglobin per- 
centages were below 85 per cent, were considered essentially normal, since their general 
health was in a satisfactory state. 

tTwo patients in this group received the daily amount of liver extract derived from six 
hundred grams of liver. 


red blood cell count, percentage of 
hemoglobin, and the average age of 
the patients in each subgroup have 
been determined. It can readily be 
seen from an examination of this table 
that there is a great variation in the 
daily amount of extract ingested cap- 
able of maintaining the blood and 
hemoglobin at normal levels over a 
period of time greater than that usual- 
ly observed in spontaneous remissions. 
Seven of the patients in Group II 
reached and maintained normal red 
blood cell counts and hemoglobin levels 
while taking the daily amount of ex- 


on this dosage. The remaining four- 
teen patients in Group II ingested in- 
adequate daily amounts of the extract 
when they took regularly the amount 
derived from 300 grams of liver. 
Seven of the fourteen patients still 
living are receiving large daily amounts 
of the extract, but sufficient time has 
not elapsed to evaluate the dosage for 
inclusion in this paper. Since thirty- 
eight of the patients (64.4 per cent) 
maintained normal blood counts and 
hemoglobin percentages on the daily 
amount of extract derived from 300 
grams of liver and less, it is still neces- 
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sary to question why twenty-one (35.6 extract derived from 223 grams of 
per cent) were unable to reach or liver. This average daily amount we 
maintain normal blood levels while consider to be the minimum. The 
taking regularly the daily amount of twenty-one patients in Group II main- 
extract derived from 300 grams of tained an average red blood cell count 
liver. of 4.19 million and percentage of hem- 

Table II 

The data presented in this table correlate the blood and the clinical aspects of the 
fifty-nine patients treated with liver extract for an average period of thirty-six months, 
as separated into Groups I and II. 

GROUP I GROUP n 


Number of patients 38 21 


Average age in years, on admission 55.1 58.1 


Average red blood cell count in millions per cubic millimeter .... 4.92 4.19 


Average hemoglobin percentage 85.6 80.9 


Average daily amount liver extract (in grams liver) 223 381 


Percentage of patients with moderate to advanced arteriosclerosis 47.2 71.4 


Percentage of patients with chronic infections 


Percentage of patients with noninfectious complications 18.4 


Percentage of patients who had moderate to advanced central 

nervous system involvement at the onset of treatment 34.2 66.6 


Number of patients who developed central nervous system 
involvement while on liver extract treatment 3 2 


Number of patients who developed central nervous system 
involvement and later improved 1 0 


Number of patients with moderate to advanced central nervous 
system involvement who improved during treatment 4 1. 


Number of patients with moderate to advanced central nervous 
system involvement who had an increase in this involvement 

during treatment 1 10 


Number of patients who died during treatment 0 7 


In table 2, the average red blood cell oglobin of 80.9, while taking daily the 
count, hemoglobin percentage, and the average amount of extract derived 
daily amount of liver extract ingested from 381 grams of liver. While this 
have been correlated with the clinical average daily amount was much great- 
aspects of the patients as previously er than that recorded for Group I, it 
classified (Groups I and II). The is still far below the minimum for this 
thirty-eight patients in Group I main- group and, therefore, inadequate. The 
tained an average red blood cell count average age of the patients in Group 
of 4.92 million and percentage of II was only slightly greater than that 
hemoglobin of 85.6 per cent, while of Group I. In comparing the clinical 
taking an average daily amount of aspects of these two groups, it is inter- 
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esting to note that, despite the slight 
difference in the average ages, the pa- 
tients of Group II showed a much 
higher incidence of arteriosclerosis. 
The usual clinical means for determin- 
ing arteriosclerosis were employed, 
such as digital palpation of the peri- 
pheral arteries, ophthalmoscopic exam- 
ination of the retinal vessels, and blood 
pressure determinations. 

The percentage o'f complications of 
an infectious and a noninfectious na- 
ture, separate and apart from the cen- 
tral nervous system involvement, was 
much greater in Group II than in 
Group I. These facts are significant, 
as the noninfectious complications in- 
clude those degenerative conditions 
commonly seen in cases with advanced 
arteriosclerosis. In many instances the 
infectious processes involved the urin- 
ary tract, and some of these complica- 
tions were secondary to the bladder 
disturbances resultant from advanced 
central nervous system involvement. 

The incidence of central nervous 
system involvement on admission to 
the hospital was 34.2 per cent for 
Group I and nearly twice this percent- 
age (66.6 per cent) for Group II. 
Therefore, it cannot be said that the 
greater incidence of central nervous 
system involvement in Group II oc- 
curred because of an insufficient 
amount of liver extract ingested while 
under treatment or because of a fail- 
ure of the blood to reach or maintain 
a normal level. It can be said, how- 
ever, that the number of patients 
whose central nervous system involve- 
ment advanced while under treatment 
was much greater in Group II (ten 
patients) than in Group I (one pa- 
tient). Three patients in Group I and 


two patients in Group II developed 
central nervous system involvement 
for the first time while under, treat- 
ment, and only one of these patients 
improved (in Group I) while under 
treatment. 

Four of the total number of patients 
in Group I, who had central nervous 
system involvement present at the on- 
set of treatment, improved during liver 
therapy, in contrast to one patient in 
Group II. Many patients showed im- 
provement of the minor signs and 
symptoms of central nervous system 
involvement while taking potent frac- 
tions of liver, but in this series we 
have considered only those cases show- 
ing moderate to advanced lesions, as 
interpreted by the clinical findings. 
Repeated clinical observations indicate 
that there are quiescent and actively 
progressive phases of the central nerv- 
ous system involvement which may be 
recognized from time to time. During 
one of these active phases it is com- 
mon to see the level of the red blood 
cells decrease ; usually the decrease in 
the percentage of hemoglobin is much 
less, proportionately. Often large 
amounts of liver extract ingested daily 
(that derived from 1000 to 1200 grams 
of liver) will not be sufficient to cause 
the blood to return to normal or to 
prevent the progress of the central 
nervous system involvement at that 
time. During the entire period of ob- 
servation, seven of the fifty-nine pa- 
tients died while under, treatment. 
These deaths occurred in Group IF 
while there were no deaths in Group 
I. All of the seven patients who died 
had advanced central nervous system 
involvement. 

The data in table 2 indicate that 
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those patients with a higher incidence 
of complications, arteriosclerosis, and 
moderate to advanced central nervous 
system involvement (Group II) re- 
quired, on the average, a greater daily 
amount of the active principle in liver 
■ to keep the blood and color index near 
normal. These findings are in accord 
with those reported by Beebe and 
Lewis. 

An examination of the indi\ddual 
patients shows that an acute exacer- 
bation of any or all of the above com- 
plications may lead to a severe relapse, 
even though the blood has been main- 
tained at normal levels for a prolonged 
period of time while they are taking 
a given daily amount of liver extract. 
Occasionally, and for no apparent rea- 
son, relapses develop while they are 
taking the daily amount of potent ex- 
tract which has maintained the blood 
and the state of their health at normal 
for as long as four and one-half years. 
Fourteen of the fifty-nine patients de- 
veloped relapses some time during the 
period of observation, because of the 
omission of therapy or because of a 
reduction in the daily amount of liver 
extract. The time required to develop 
a relapse under either circumstance 
varied from two to eighteen months. 

In three cases more than one relapse 
occurred because of the omission of 
therapy. The length of time required 
to develop a relapse in the same patient 
varied from two to twelve months. 
Gften a decrease in the hemoglobin 
percentage preceded. by several 
months, a reduction in the number of 
red blood cells previous to a relapse. 
However, a decrease in the number of 
red blood cells does not always follow, 
as the percentage of hemoglobin has 


been observed to return to normal 
while the patient was taking the same 
amount of potent extract. It would 
seem advisable, under such circum- 
stances, to administer large doses of 
iron, as recommended by Minot and 
his associates. 

It is reasonable to believe that a re- 
lapse is conducive either to the devel- 
opment of or to the exacerbation of 
already existing complications seen in 
this disease, thereby establishing a 
VICIOUS cycle. Therefore, it is impera- 
tive that the blood and the clinical 
condition of the patient be observed 
closely at frequent intervals. In the 
presence of or at the onset of such a 
cycle, the daily amount of liver extract 
should be increased sufficiently to at 
least, maintain the blood of the indi- 
vidual patient at a normal level. If for 
any reason the daily administration of 
large amounts of liver extract by 
mouth IS not feasible during this time 
the parenteral use of liver extract is 
indicated. 

Conclusions 

_ 1. Fifty-nine patients with perni- ^ 
aous anemia were treated with Liver 
Extract No. 343 by mouth for an 
average period of thirty-six months. 

In Group I, thirty-eight patients 
(64.4 per cent) maintained normal red 
blood cell levels and percentages of 
hemoglobin, while taking the daily 
amount of extract derived from 300 
grams of liver or less (average ^^3 

3 In Group II twenty-one patients 
(3a.6 per cent) did not maintain an 
average normal red blood cell count or 
hemoglobin percentage, while takin- 
the daily amount of potent extract 
denved from 381 grams of liver. 
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4. The maintenance dosage of liver 
extract varied in different patients and 
in the same patient at different times. 

5. The incidence of infectious and 
noninfectious complications, arterio- 
sclerosis, and moderate to advanced 
central nervous system involvement 
was greater in Group II than in Group 
I. 

6. The number of cases which 
showed an increase of the central nerv- 
ous system involvement while under 
treatment was greater in Group II than 
in Group I. 

7. Seven patients with advanced 


central nervous system involvement in 
Group II died while on treatment, 
and no patients in Group I died. 

8. In the presence of complications, 
both the blood and the clinical aspects 
of the patient should be observed 
closely, and, under any circumstances, 
amounts of potent material sufficient 
to maintain the blood at a normal level 
should be administered. ^ 
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bag filled with air from the upper end it brought to the office for treatment and did 

slipped upward into the esophagus and out not wish to make the trips often because of 

of the stricture. As the esophagus was the inconvenience and the pain in the joints, 

greatly dilated, there was room for the It was necessary to carry her to and from 

flexible shaft of the instrument to bend lat- ■ the automobile. During this period she re- 



Fig. 1. Dilated esophagus due to cardiospasm. 


crally and permit the bag to slip upward. 
The instrument was then modified’^ so that 
air entered from both ends simultaneously, 
and no difficulty was experienced in success- 
fully dilating the stricture. 

The failures with the original dilator con- 
sumed a great deal of time. She was 


ceived quartz light and diathermy treatment.^ 
from Dr. W. D. Lockwood. The esopha- 
gus was lavaged each evening, in the hope 
of relieving the local inflammation due to re- 
tention of food and secretions. 

After successful dilation with the modified 
dilator, Julv 6 and 15, 1927, there was ver> 



Cardiospasm with Associated Arthritis 


1307 


little difficulty in swallowing, and improve- 
ment in the arthritic symptoms began. Im- 
provement continued and in September she 
was able to walk without pain. Her weight 
and general condition improved at the same 
time. She has experienced very little diffi- 
culty since. She has reported for treatment 
off and on, especially when difficulty in 
swallowing develops. 

In January 1931, swelling and pain in the 
joints' of the right hand and foot, re- 
appeared, associated with difficulty in swal- 
lowing. Following satisfactory dilation of 
the cardia, these symptoms cleared up. 

On November 3, 1931, she reported that 
she was four months’ pregnant. As there 
was some difficulty in swallowing, and it 
was feared that this might increase during 
the remaining months of her pregnancy, her 
physician was consulted and the cardia was 
dilated with moderate pressure. On I^Iarch 
25, 1932, she returned, having passed through 
a normal pregnancy and delivery, but com- 
plained of a return of her difficulty in swal- 
lowing, associated with pain in the meta- 
carpo-phalangeal Joints of the right hand and 
the ankle and wrist joints. There was also 
a ganglion of the extensor tendon sheath of 
the index finger of the right hand. 

The esophagus was dilated on April 26, 


1932 and her joint symptoms have responded 
as usual. 

Comment 

From the course of this patient’s 
arthritis, it seems reasonable to assume 
that improA'ement was the result of 
relieving the stricture of the esopha- 
gus. Previous to dilatation, she had 
regurgitated large amounts of muco- 
purulent, blood-streaked material from 
the esophagus and showed signs of 
having rather marked esophagitis due 
to retention above the stricture. Would 
it not be fair to draw the conclusion 
that the inflammatory lesions in the 
esophagus have acted as foci of infec- 
tion which have activated the arthritis, 
and that drainage resulting from relief 
of the stenosis has permitted healing 
of these lesions with improvement in 
arthritic symptoms ? 
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A Study of 800 Abnormal Electrocardiograms 
and Associated Clinical Conditions^ 

By M. A. Mortensen, M.D., F.A.C.P., Battle Creek, Michigan 


T he purpose of this communica- 
tion is to emphasize the practical 
value of the electrocardiogram 
for the study of cardiovascular dis- 
eases. The tracing is based on the 
electrical reactions of the heart muscle* 
during each complete cycle of action 
and rest. The evolution of our knowl- 
edge of the cardiogram dates back to 
Matteuci, who in 1843 reported the 
existence of reactions or currents 
originating in the heart muscle. The 
studies of Engelman, Marey, Burdon, 
Sanderson and Page, Gaskell, Kdlliker 
and Mueller, and Waller, led up to the 
development of the string galvanome- 
ter by Einthoven in 1903. Since then 
there has been a rapid increase in the 
use of string galvanometers for re- 
search and clinical studies of the vari- 
ous abnormal cardiac mechanisms. The 
work of W enckebach, McKenzie, Lew- 
is, and Nicolai in Europe, and Cohn, 
Herrick, Smith, Wilson, Pardee, and 
White in this country must be men- 
tioned as taking a leading part in the 
development of our present knowledge 
of electrocardiography. 

Today the internist must realize that 
cardiovascular disease forms perhaps 


the most important group in his field 
to be studied and mastered. From the 
standpoint of morbidity and niortality 
it heads the list, and our program at 
this clinical session emphasizes this 
fact by devoting eighty-five periods to 
various phases of this group of dis- 
eases. In many diseases, such as small- 
pox, typhoid fever, diphtheria, scarlet 
fever, and tuberculosis, prophylaxis 
and therapeutic management have been 
well standardized, and as a result the 
physician and the laity are in a position 
to cooperate in the care and control of 
these diseases. In circulatory diseases, 
either acute or chronic, these phases 
are not so generally understood. 

In the study of 800 abnormal car- 
diograms, we find all groups of cardiac 
diseases represented. They may be 
classified into three main groups : ( 1 ) 
those that are supposedly due to irri- 
tation of the myocardium; (2) the 
infections; (3) the degenerative proc- 
esses. 

Irritation of the Myocardium 

In the first group we include the 
arrhythmias, represented by premature 
beats, paroxysmal tachycardia an 
simple tachycardia. The etiology iria) 
be toxic, directly affecting the myocar- 
dium, as occasionally seen in excessive 
use of tobacco, tea or coffee; or it 


♦Read at the meeting of the American Col- 
lege of Physicians, San Francisco, California, 
April 7, 1932. 
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may be temporarily produced by some 
acute infection. W e must also include in 
this group the irritations of neurogenic 
origin, which occur from reflex gastro- 
intestinal disturbances, fear and fa- 
tigue. In this series there were thirty- 
seven cases with premature beats and 
six with paroxysmal tachycardia in 
which no specific evidence of cardiac 
disease could be discovered from his- 
tory or physical findings. Focal infec- 
tions were considered as possible 
pauses but chronic follicular tonsillitis, 
sinusitis, dental abscesses, or acute in- 
fections, such as influenza, were not 
strikingly in evidence in this group of 
cases, and removal of some of these 
sources of infection was disappointing 
in its results. Modification of habits 
with reference to tea, coffee, tobacco, 
and elimination of intestinal disturb- 
ance and fear of serious cardiac dis- 
ease, were much more productive of 
improvement. Premature beats were 
found in a considerable number of the 
cases belonging in the degenerative 
groups, but were not the main factors 
interfering with the well being of the 
patient, and apparently had little prog- 
nostic significance. 

The Infections 

The second group includes those 
having valvular, lesions and associated 
. myocarditis, usuall)’' the result of acute 
endocarditis with extension into the 
myocardium, and occasional!}' involv- 
ing the pericardium. The great ma- 
jority of these cardiac insults occurred 
in early life. Eighty-two cases be- 
longed in this group, fifty males and 
thirty-two females, and 57 per cent of 
them were less than fifty years of age. 


The prevailing infections noted in the 
history were inflammatory rheuma- 
tism, chorea, acute and chronic tonsil- 
litis, and influenza. The percentage of 
cases having had measles, diphtheria, 
scarlet fever, pneumonia and typhoid 
fever was not above the average found 
in the whole group and these diseases 
could not be considered of special etio- 
logical significance except in an occa- 
sional case. The lesions found were: 
mitral stenosis, 60; mitral regurgita- 
tion, 1 1 ; aortic regurgitation, 9 ; and 
aortic stenosis, 6. In four cases more 
than one valve was involved, and in 
three cases of mitral regurgitation 
there was slight suggestion of mitral 
stenosis, and many of those with mi- 
tral stenosis as the predominating 
lesion were complicated by regurgita- 
tion. Experience convinces me that 
the percentage of cases with pure mi- 
tral regurgitation is ver}'- small. In the 
800 cases studied, 164 had systolic 
apical murmurs that were considered 
functional. The electrocardiographic 
findings revealed 13 with premature 
beats, 38 with notched P-waves, and 
10 with prolonged P-R intervals. Elev- 
en had auricular fibrillation, in most 
cases in conjunction with mitral sten- 
osis, and 1 1 had low voltage. Poor T- 
waves were as follows: 31 j, 38., 34,, 
and inverted T’s, IZ^, 20., 27,, all sug- 
gesting definite myocardial changes 
probably due to myocarditis. There 
were 16 cases that had arteriosclerosis 
in addition to the valve lesions, and we 
noted 16 with Q-waves larger than 25 
per cent of the tallest i?-wave. All of 
the 82 had abnormal cardiograms but 
those with the simpler or less extensive 
valve lesions revealed only minor 
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changes such as prolonged P-R inter- 
vals, notched F-waves, and T-waves of 
low voltage. 

Degenerative Processes 

The third group, comprising degen- 
erative types, includes cardiograms of 
auricular fibrillation, bundle-branch 
block, heart block and a variety of 
abnormal tracings such as inverted T~ 
waves, those of low voltage, and large 
Q-waves, in various combinations. We 
found 101 with bundle-branch block, 
7 with heart block, 55 with auricular 
fibrillation, and 512 with myocardial 
degeneration with or without arterial 
disease in various degrees or angina 
pectoris. There were 511 males and 
164 females in this group, and 568, 
or 84 per cent of these patients, were 
more than fifty years of age. These 
figures indicate a marked preponder- 
ance of the degenerative diseases in 
the males and confirm their occurrence 
in the later decades of life. In con- 
sidering other etiological factors in this 
group, acute infections in early life 
seem to be of little importance. A his- 
tory of influenza was obtained in 269 
cases. This type of infection may ag- 
gravate an already established cardiac 
condition. Similarly chronic focal in- 
fections may be factors in hastening 
the progress of myocardial, if not of 
vascular, disease. The eradication of 
such foci seems justified. 

In this group of 675 cases, the in- 
fluence of heredity was shown to be of 
great importance, since in 72 per cent 
a family history of some type of car- 
diovascular disease was found. Among 
these, 111 had a positive history in 
both branches of the family and it is 
interesting to note that in these cases 


manifestations of cardiovascular trou- 
bles began as a rule earlier in life than 
where only one branch of the family 
was involved. These facts strongly 
suggest that arteriosclerosis with its 
degenerative processes is constitutional 
in nature. Obesity must also be con- 
sidered as a serious factor in hastening 
degeneration, as it occurred in 64 per 
cent of these cases. The early control 
of this condition will be considered 
later in discussing management of this 
group. 

Symptoms of Cardiac Inefficiency 

The symptoms that lead to suspicion 
of cardiac inefficiency are rather few 
in the earl}^ stages of degenerative car- 
diovascular disease. Dyspnea is prac- 
tically always the first, but is fre- 
quently overlooked by both patient 
and physician. The patient often con- 
siders moderate dyspnea normal or due 
to advancing years or over-weight. It 
is of the utmost importance to deter- 
mine the amount of eflfort that pro- 
duces this symptom. If it occurs during 
minor or ordinary activities, it should 
be regarded as very suggestive of car- 
diac inefficiency. Marked shortness of 
breath is not apt to be noticed b)^ the 
patient unless he indulges in vigorous 
exercise at frequent intervals. In this 
group of cases dyspnea occurred m 
varying degrees in 558 cases, and ui 
many was the only subjective sign of 
beginning cardiac inefficiency. 
most difficult cases to judge from the 
point of history and symptoms weic 
those of very sedentary habits, and 
here a few vigorous hops or climbing 
a flight of stairs were usually a con- 
vincing proof of a limited cardiac 
efficiency. 
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Palpitation or heart-consciousness is 
perhaps the next most frequent symp- 
tom experienced in this group. It is 
essential to obtain a clear idea of what 
the patient may mean by palpitation, as 
it may l)e a simple tachycardia not 
related to effort. Palpitation was noted 
322 times. When these two subjective 
symptoms, dyspnea and palpitation, 
appear together with arterial hyper- 
tension and obesity, we should not fail 
to make a thorough study of cardio- 
vascular efficiency. 

Chest pain or precordial discomfort 
is another important symptom ; it does 
not always mean angina pectoris but 
may mean aortitis oi* some other form 
of heart disease. This symptom oc- 
curred 296 times but was radiating in 
type in only 140 cases and not all of 
the latter justified the diagnosis of 
angina pectoris. 

Our examination included search 
for such objective findings as l}asal 
pulmonary congestion, abnormal heart 
sounds, blood pressure, cardiac hyper- 
trophy, and cardiographic findings. 
Basal congestion was noted 166 times 
and is worthy of careful study from 
day to day as evidence of the patient’s 
progress in overcoming decompensa- 
tion. High blood pressure findings are 
of extreme importance as they give a 
picture of cardiac labor with the pa- 
tient at rest and must be recognized as 
a handicap to the heart muscle. The 
systolic pressure was found to be 
alx)ve 150 in 415 cases, and below in 
260; the diastolic was above 90 in 
366, and below in 309 cases, showing 
a decided preponderance of blood 
pressures above 150/90 mm. Hg. In 
this group a larger percentage of those 
with blood pressure less than 150/90 


occurred in the cases having bundle- 
branch block, auricular fibrillation, and 
in a group classified as simple chronic 
myocardial degeneration. Among these 
ai'e man)f with arteriosclerosis, diag- 
nosed as such, not by blood pressure; 
but by the presence of tortuous or 
palpable arteries and increased density 
of the aorta or peripheral vessels de- 
termined by X-ray. It was found im- 
portant to make X-ra}' examinations 
of the arteries in the lower extremities 
in diabetes in order to anticipate pos- 
sible gangrene, and in other cases to 
verify the probability of intermittent 
claudication, as these conditions are 
often found with a blood pressure less 
than 150/90. As the diastolic pressure 
progresses above 100. the prognosis 
for cardiac efficiency and length of life 
becomes increasingly unfavorable. In 
the study of blood pressure, whether 
high or comparatively low, it is very 
necessary to consider pulse pressure, 
which is of important significance in 
cardiac efficiency. 

Heart murmurs are of less signifi- 
cance in this group. Only 49 were 
found which could be considered or- 
ganic with reasonable certaint)*, as 
compared to 180 murmurs which were 
thought to be functional. All of th6se 
latter were systolic in time and nearly 
all were located at the apex. These 
functional murmurs are often diag- 
nostic pitfalls and sources of anxiety 
to physician and patient respectively. 
To determine the true significance of 
murmurs is important, but of equal if, 
not greater importance in this group 
of cases is a careful study of the heart 
tones, whether muffled, distant, or dis- 
tinct. or of good quality. The term 
“heart, tones” is not limited to the valve 
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sounds alone but includes the muscle 
tone, the result of the ventricular con- 
tractions. Tones that were poor in 
quality, or muffled, occurred in 324 
cases in both the reclining and upright 
positions and aroused suspicion as to 
the quality of the heart muscle or the 
possibility of pericardial effusion. Gal- 
lop rhythm, which was found in 34 
patients, occurred only in the more 
serious cases, and should always be 
regarded as an unfavorable prognostic 
sign. 

In this group of cases of degenera- 
tive cardiovascular disease the cardio- 
gram is of great value in forming an 
opinion of the condition of the myo- 
cardium. We found extra systoles 69 
times, notched P- waves 16 times, pro- 
longed P-R interval 44 times, all of 
which are of interest but not of great 
significance. Other findings deserve a 
little more detailed consideration. 

Auricular fibrillation occurred 67 
times and in this group must be con- 
sidered indicative of myocardial de- 
generation. It often has a fair prog- 
nosis under proper therapeutic man- 
agement. Bundle-branch block occurred 
101 times and whenever found should 
be considered as positive evidence of 
extensive myocardial degeneration. In 
this series, where it was possible to 
follow up our cases, 55 per cent died 
within fifteen months after the bundle- 
branch block was discovered. Among 
these cases of bundle-branch block a 
few are found which present no symp- 
toms either subjective or objective 
except the cardiogram, and these may 
go on for years without any symptoms 
of cardiac inefficiency; but in spite of 
this each case deserves careful man- 
agement and the patient should be 


warned against unusual effort. Muffled 
heart sounds are very frequently found 
to be accompanied by dyspnea, pre- 
cordial discomfort, poor tolerance for 
exercise, moderately high blood pres- 
sure or evidence of a limited cardiac 
efficiency, and these cases should be 
managed with extreme care. The cases 
showing low voltage numbered 134, 
and in some of them repeated obser- 
vations are deserving of special inter- 
est. A number of such cases has 
gradually developed impairment of 
cardiac efficiency and as a group they 
deserve a careful study with repeated 
observations to determine the prog- 
nostic value of this type of tracing. 

The Significance of Some 
Abnormal Cardiograms 

The inverted T-wave deserves men- 
tion, being found with considerable 
frequency in the degenerative cases. 
It occurred 231 times in 7\, 172 times 
in To, and 186 times in Tg. Inverted 
Tj and To alone or in combination are 
considered of pathological significance, 
but inverted Tg alone is not looked 
upon as evidence of disease. I am not 
sure that inverted Tg is without sig- 
nificance, especially if To is of low 
voltage. I am inclined to believe that 
a low To with inverted Tg will often 
develop into an inverted To and Tg and 
thus may be of pathological signifi- 
cance. In 11 cases where cardiograms 
have been taken at intervals over a 
period of years, I have found this 
change to occur, coupled with evi- 
dences of progressive cardiac ineffi- 
ciency. 

The T-waves of low voltage are of 
more frequent occurrence than the in- 
verted T-waves, but in similar pie- 
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portions, there being 234 Tj, 205 T,, 
and 207 Tg of low voltage. Both the 
inverted T-waves and those of low 
voltage occur with greatest frequency 
in patients with general arteriosclero- 
sis and obesity, and must be looked 
upon as positive evidence of myocar- 
dial degeneration. A¥e find that not a 
few of the poor T-waves later become 
inverted. I have noted these changes 
in 15 cases. These observations are 
dwelt on in detail to emphasize the 
importance of low voltage T-waves as 
evidence of insidious changes taking 
place in the myocardium. They de- 
serve our careful consideration when 
interpreting the cardiogram, and at- 
tention should be called to T-waves as 
being suggestive of low voltage before 
they reach the point of measuring 1 
mm. or less. 

Large Q-waves in Lead III of 
more than 25 per cent the height of 
the i?-waves have been brought to our 
attention by Pardee as evidence of 
pathological lesions of the left ventri- 
cle. In our series, large Q-waves were 
found 257 times and occurred with 
greatest frequency in cases of angina 
and general arteriosclerosis. In 137 
cases of angina, a large Q-wave was 
found 95 times. Here again I suggest 
the presence of an inverted Tj and 
large Q-wave as still more positive 
evidence of myocardial disease as far 
as Lead III is concerned. Further 
study of the poor T and inverted T 
and large Q-waves should be encour- 
aged and, where possible, the nature 
of pathological lesions of the myocar- 
dium determined. 

The coronary or cove wave in cor- 
onary thrombosis is another abnormal 
picture that is of diagnostic value con- 


firmatory of the subjective or objective 
findings of this serious cardiac condi- 
tion. In my experience, the cove, or 
abnormal S-T interval, appears within 
a few days after the insult, and in the 
cases that survive and finally develop 
a fair myocardial efficiency, the trac- 
ing returns to approximately normal 
as far as the S-T interval is concerned. 
The nearer the tracing approaches to 
normal, the better the prognosis. Cases 
under observation for from three to 
seven years have tracings with little or 
no evidence of the coronary wave. 
This wave was found 26 times and 
occurred in cases of coronary throm- 
bosis or angina pectoris only. In one 
case attacks of paroxysmal tachycardia 
occurred during a stormy convales- 
cence. Here, absolute rest, small doses 
of quinidine sulfate and digitalis and 
proper use of sedatives, proved most 
effective in eliminating the attacks. 

Comment 

The management of the various 
types of cases found in this review 
may be briefly outlined. The prema- 
ture beats and paroxysmal tachycardia 
are of minor importance but sometimes 
are very annoying to the patient. The 
best program in my experience is to 
eliminate anxiety or fear and consider 
focal infections and toxins, such as 
coffee, tea and tobacco, as possible 
causes. It is also important to elim- 
inate reflex disturbances of gastroin- 
testinal origin. In addition we should 
consider the advisability of the use of 
quinidine sulfate and sometimes of a 
mild sedatiA’e for relief. Auricular 
fibrillation, another form of arrhyth- 
mia, deserves a good prognosis under 
proper management. Careful judgment 
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must be used in the exhibition of quin- 
idine sulfate, as permanent relief of 
arrhythmia results in only a small per- 
centage of cases. It should be avoided 
in severe cases of mitral stenosis for 
fear of unpleasant complications. Wher- 
ever there is a suggestion of decom- 
pensation. digitalis is the remedy of 
choice. For the cases with arterio- 
sclerosis and hypertension, bundle- 
branch block, and associated myocar- 
dial degeneration, it is very important 
to recognize myocardial changes as 
early as possible and take into consid- 
eration the effect of arterial hyperten- 
sion, the condition of the pulse pres- 
sure and the presence of obesity. 

In developing a program for these 
cases it is of great value to outline a 
proper amount of exercise, as experi- 
ence proves that it is of extreme im- 
portance to maintain the best possible 
muscle tone and endurance in these 
individuals. Each case must be consid- 
ered individually when developing a 
program of exercise. A careful weight 
reduction for the obese is of great im- 
portance. With patients under close 
observation, a rather vigorous pro- 
gram of weight reduction by diet and 
physiotherapy (hydrotherapy, helio- 
therapy, and massage) may be ven- 
tured in the more robust types, if defi- 
nite evidence of myocardial inefficiency 
is lacking. In such cases a loss of five 


to eight pounds a week may be risked; 
but with cases not under close obser- 
vation, a loss of one or two pounds 
a week is usually safer. The control 
of food intake and exercise is of great- 
est importance in these cases. It is 
surprising how little food is necessary 
to maintain the desired weight when 
it is once established. In cases .of 
marked hypertension, particularly those 
with high diastolic pressure and marked 
renal inefficiency, the protein . intake 
can be safely reduced to 50 or 60 
grams a day, or lower, over a consid- 
erable period of time. The use of 
fruits and fruit juices should always 
be encouraged and should furnish a 
considerable portion of the carbohy- 
drate. 

Experience convinces me that the 
greatest reduction in blood pressure 
and improvement in cardiac efficiency 
is obtained by reduction in weight, 
exercise, and a careful regulation of 
the individual’s daily program ‘ with 
reference to work and recreation. 
Nervous tension, anxiety and fear, 
should be combatted in all of these 
cases. Institutional management af- 
fording careful observation over con- 
siderable periods of time, with the 
various forms of physiotherapy, die- 
tetic regime and personal contact with 
the patient, usuall)'^ produces the best 
results. 
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Case Report 

H.M., white male, age S3, admitted to the 
U.S.P.H.S. Hospital, Stapleton, S.I., Decem- 
ber 1, 1931. The past history was negative, 
except for moderate occipital headache and 
nocturia for ten years. On November 27, 
1931 the patient’s left leg suddenly felt weak. 


and by the 30th it was limp and helpless. 
He entered with this sole complaint of weak- 
ness of the left leg. 

Physical Examination. , A well-developed 
white male of ' 53, not acutely ill. Head, 
heart, lungs, and abdomen negative. The left 
foot showed flaccid paralysis. The blood and 



Fig. 1. (January 25, 1932). Patient showed no cardiac signs (except fall of blood 

' ' ' ' ■ II, and III arc considered as 

A* r _ / 


*. iraueiu snowcci no cardi: 

pressure from 170 to 120 mm. Hg in three weeks) Leads I 

^ •sugg’es'tion'of a slightly high. 'J 
take on in Lead HI. The Postenor-.'\ntcnor chest lead shows, however an S-T clcvatioi 
ot inlly a nnlhmeter.s-practically pathognomonic of coronary occlusion 
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spinal Wassermann, urine and blood count 
were all negative. Temperature 37° ; pulse 
90; respiration 20; blood pressure 170/90 
mm. Hg. The headaches and hypertension 
suggested a cerebral thrombosis or hemor- 
rhage as possible cause of this monoplegia. 
Aside from the hypertension the case ap- 
peared to be of neurological interest only. 
The patient did well under rest in bed and 
physiotherapy to the affected leg, complain- 
ing only occasionally of pain in the head or 
“an upset stomach”. His blood pressure, 
however, fell from 170/90 mm. Hg to 
120/66 mm. Hg, and it was thought advis- 
able to make an electrocardiographic exam- 
ination before transferring him to the Neu- 
rological Service. The graph obtained, 
January 25, 1932, using the three conven- 
tional leads and the Posterior-Anterior chest 
lead was surprising to the clinician (figure 
1). The three usual leads showed every 
fourth beat to be ectopic ; there was L.A.D. 
(old nomenclature). Aside from an oc- 
casional, questionable high take-off of the T- 
wave there was in these leads no definite 
indication of myocardial damage. In the 
P-A chest lead, however, instead of a sym- 
metrical T-wave arising from the isoelectric 
point, there was fully 5 mm. elevation of 
the S-T interval, with total asymmetry of 
the T“-wave. In spite of the negative evi- 
dence in the three conventional leads, and 
the absence of clinical symptoms, it was 
postulated that the patient had definite 
coronary damage, the type of curve sug- 
gesting an acute process. 

The patient was transferred one day later 
(January 26, 1932) to the Neurological Ser- 
vice of the U.S.P.H.S. Hospital, Ellis Island, 
where his pulse was found to be very irregu- 
lar and intermittent, varying between 62 and 
104 during the next two days. This was 
thought to be due to the excitement inci- 
dent to his transfer. A teleoroentgenogram 
taken at this time showed a contour of the 
heart suggesting slight enlargement to the 
left, but on the whole probably within nor- 
mal limits in size and shape. There was 
slightly increased density in both bases and 
faint triangulation of the cardiac shadow 
suggestive of myocardial weakness. The 
E.K.G. of this date (January 26, 1932) em- 
plpying only the three conventional leads 


was reported as showing frequent ventricular 
extrasystoles, L.A.D., but no significant 
myocardial changes. After two days the 
patient began to feel better. The use of 
the left leg slowly returned in part, and he 
was discharged improved February 1, 1932. 

Patient was readmitted to U.S.P.H.S. 
Hospital, Stapleton, S.I., on February 9, 
1932 as an urgent case, complaining of pain 
in the upper abdomen and chest of four days’ 
duration, beginning after a heavy meal, and 
accompanied by a mild non-productive cough 
and difficulty in breathing. 

Physical Examination. Patient acutely ill ; 
facies anxious, shallow and rapid breathing, 
moderately coarse rales at both bases with 
altered breath and voice sounds, especially 
on the right. The apex beat was in the 
fifth interspace, 8 cm. to left of the midline, 
and in the midclavicular line. Rhythm reg;u- 
lar, pulse weak and thready. The temper- 
ature was 38° on admission and varied be- 
tween 36.4° and 37.8° for the next five days. 
There were 14,400 W.B.C. with 74 per cent 
polymorphonuclears. Bedside X-ray at this 
time showed enlargement of the cardiac out- 
line, with pulmonary congestion but no evi- 
dence of pneumonia. The patient for the 
first two days was in such a state of shock 
that the clinician thought it inadvisable to 
subject him to even the slight strain of 
electrocardiographic examination. He was 
given small doses of digitalis (2 grains a 
day) and showed improvement. On the 
fourth day (February 12, 1932) the E.K.G. 
(figure 2) showed a definite intraventricular 
block and a faint suggestion of an elevated 
S-T interval in the conventional leads. The 
P-A chest lead showed complete inversion 
of the T-wave, a very unusual finding in this 
lead. The complexes in the chest lead had 
changed so in the short period between Janu- 
ary 25 and February 12, that one had to 
consider them as evidence of an active proc- 
ess taking place in the coronaries. Au E.K.G. 
taken three days later, February 15, 1932 
(figure 3) pointed again to coronary involve- 
ment, and showed for the first time a defi- 
nitely elevated S-T segment in both Leads 
II and III; the P-A chest lead showed again 
marked changes in the low voltage T-wavc. 

With the rapid change in the complexes 
o\-er the three week period, and finally with 
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the almost pathognomonic E.K.G. in all leads 
at the end of this period, the diagnosis of 
coronary occlusion co'uld be made with defi- 
niteness, and was apparently corroborated by 
the later clinical course. At 2 ;30 the next 
afternoon, February 16, 1932, the patient 
suddenly developed a convulsive attack with 
stertorous breathing which rapidly changed 
to a Che}me-Stokes type. The heart stopped ; 
the breathing ceased soon after. In spite of 
medication he died within fifteen minutes. 


The mode of death appeared very much like 
that seen in ventricular fibrillation. 

Comment 

From the electrocardiographic point 
of view the interesting fact in this 
case is that by use of the P-A chest 
lead coronary occlusion could be diag- 
nosed with some definiteness at a time 
when no other evidence for it (except 



Fig. 2. (February 12, 1932). One week after an attack of pain in the epigastrium ant 
chest, followed by leukocytosis (14,400) and a temperature of 37°-38°C. Leads I, IL 
III show intraventricular block, but no definite change in the S-T interval, while the Pos- 
terior-Anterior chest lead shows marked inversion of the 'F-wave — an cxtremel)' rare 
occurrence in this lead. The fact that this graph differs so from the former one would 
indicate that we are dealing with an acute process — coronary occlusion. 
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perhaps falling blood pressure) was possible to demonstrate in all leads an 
present. The early findings in the con- S-T interval abnormal enough to defi- 
ventional leads were quite insufficient nitely indicate coronary occlusion, 
to warrant such a diagnosis. When car- When this occlusion took place is hard 



Fig. 3. (February 15, 1932). Taken three days after figure 2. There is a definite 
elevation of the S-T segment in Leads II and III. The conventional leads have assumed 
the typical aspect of recent coronary infarction. ' The Posterior-Anterior chest lead also 
shows marked changes from the previous tracing. 

diac symptoms appeared, the P-A to say from either the history or the 
chest lead showed clearly those mani- tracings, but in the first E.K.G. (Jan- 
fold rapid changes in the v^entricular uary 25, 1932) there is already definite 
complexes that are so suggestive of evidence (in the P-A chest lead) of 
coronary occlusion. It was not until the coronary occlusion (possibly a slow 
day before death, however, that it was closure) ; while the sudden attack of 
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epigastric pain and beginning decom- 
pensation of February 5, with the sub- 
sequent electrocardiographic evidence 
of acute coronary closure in the con- 


ter), the “Right Arm” electrode being 
placed along the medial edge of the 
spine of the right scapula (about the 
level of the third dorsal spine), the 



Fig. 4. Several examples of normal findings in the Posterior-Anterior chest lead 
either in normal individuals, or in cardiacs showing normal electrocardiograms. Note that r 
is upright; Q-R-S diphasic and relatively large; the u-waves are prominent. The T take- 
off is never elevated more than 3 millimeters. Perhaps most important is the symmetry ol 
the T-wave. 


ventional leads, is especially suggestive 
of a recent thrombosis. 

The technic used in obtaining the 
chest leads consists of the_ application 
of small, wet. gauze-covered copper 
electrodes (about one inch in diame-'" 


“Left Arm” electrode going to the 
cardiac apex area. Great care is taken 
to avoid undue resistance by keeping 
the saline solutions warm, cleansing 
the skin thoroughly, and rubbing it 
lightly with a very fine copper wire 
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l)rush before appl3'ing the burnished 
electrodes. The string is carefully 
standardized before the taking of each 
lead ; and no tracing is considered sat- 
isfactory that shows appreciable over- 
shooting. 

Thus far the electrocardiograms of 
75 individuals have been taken, show- 
ing all four leads. Of these, 55 were 
cardiac suspects (5 of whom were 
cases of coronary damage) and 20 
were normals. By a stud}'- of these 
normals it was found that the Pos- 
terior-Anterior chest lead is not less 
constant than the conventional leads. 
It shows characteristically a small up- 
right P-wave ; a biphasic Q-R-S of 
high amplitude; a relatively large, up- 
right, symmetrical P-wave; and an 
S-T take-off of no more than 3 mm. 
elevation above the isoelectric line. 
The u-Avaves are usually prominent. 
A number of t)'pical tracings of the 
Posterior- Anterior chest lead are shown 
in figure 4, and indicate the usual 
range of variation in this lead. An 
asymmetrical or inverted P-AvaA'e is 
always abnormal. The most constant 
finding in an acute coronary closure is 
a high S-T take-off Avith resultant 
asymmetry of the P-AvaA^e. This find- 
ingin the Posterior- Anterior chest lead 
may precede similar changes in the 


other leads by days or Aveeks. This 
Avould tend to indicate that the axis of 
this chest lead is so situated as to 
register more surely the lesions pro- 
duced by cardiac infarction. We be- 
lieve, therefore, that the Posterior- 
Anterior chest lead is of definite clin- 
ical A'alue. 

CoNOvUSIONS 

A case is presented Avhere marked 
S-T interval elevation Avas seen in the 
Posterior-Anterior chest lead fully 
three Aveeks before similar changes in 
the conventional leads. This permitted 
the diagnosis of coronary occlusion in 
the absence of any other definite sign. 
The further course of the illness and 
the later electrocardiograms appear to 
haA'^e substantiated this diagnosis. 

TAventy normal indiAuduals Avere 
studied to determine the normal range 
of A'ariation in the Posterior-Anterior 
chest lead. This information helped 
substantially in the diagnosis of coro- 
nary involvement, Avhich Avas made in 
five out of fifty-fiA'e cardiacs examined. 

We wish to express our indebtedness to 
Medical Director M. H. Foster, in charge 
of the U.S.P.H.S. Hospital, Stapleton, S.I., 
for the privilege of using the hospital rec- 
ords, and to Assistant Surgeon S. P. Cooper, 
in charge of the Medical Service, for his 
kind cooperation in obtaining the electro- 
cardiograms. 
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Localized Atrophy of Subcutaneous Fat Following 
Repeated Injections of Insulin'^t 

Report of a Case 

By Friedrich Engeebach, M.D., Ann Arbor, Michigan 


T he localized atrophy of subcut- 
aneous fat following repeated 
injections of insulin was first 
described by Depisch’^ in 1926, and 
since then has been reported by 
Barborka,^ Davison,^ Mentzer and 
DuBray,^ Carmichal and Graham,® 
Chapman,® Rabinowitch,^’^'^ Lawrence,® 
Priesel and Wagner,®’^’’ Avery,^® 
Fischer,^® McCormick and Moorhead,’^® 
Stransky,’-^ Price,^® Boiler,^® Eeg- 
Olofsson,^® and Williams,®^ Less than 
sixty cases are recorded in the litera- 
ture, and of these, less than half are 
described even briefly, and only two 
biopsy reports are given. 

The atrophy noted was almost al- 
ways at sites of frequent insulin in- 
jections and began several months to 
several years after starting the injec- 
tions of insulin into the areas later 
affected. It always involved the sub- 
cutaneous fat but produced no appar- 
ent changes in the skin or in the 
underlying muscles. The condition was 
more common in females than in 
males, and apparently was not related 
to the age of the patient, the duration 
of the diabetes nor to its severity, nor 

♦Received for publication May 30, 1932. 
fFrotn the Department of Internal Medi- 
cine, University of Michigan, Ann Arbor. 


to the make or amount of insulin used, 
nor to the methods used in sterilizing 
syringes and needles. Fischer^® found 
the condition present in two-thirds of 
a group of diabetic children taking 
insulin. Depisch^® states that about 10 
per cent of patients taking insulin 
have localized atrophy of subcutaneous 
tissues at the sites of injection. In 
one case described by Priesel and 
Wagner,^’’ the fatty atrophy was ap- 
parent only after the boy began to 
gain weight, there being no deposits 
of fat in the areas frequently used for 
the injection of insulin. Chapman 
reported a patient in whom fat re- 
turned in the areas of atrophy, these 
areas appearing normal two and a half 
years after discontinuance of the use 
of insulin. Various other authors re- 
port partial return of the fat. Boiler 
and Stransky^^ report a case where the 
atrophy of fat was noted at the areas 
of repeated insulin injections and also 
in one cheek where no injections had 
been made. The fatty atrophy of the 
cheek was treated by weekly procaine 
injections into the area, and three and 
a half months later the cheek appeared 
almost normal. Some of the patients 
experienced pain on the injection of 
insulin, but many did not. Boiler he- 
1322 
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lieves that if procaine is injected with 
the insulin no pain will occur and no 
fatty atrophy will result from its use. 

Various theories have been advanced 
to explain the disappearance of the 
subcutaneous fat. Rabinowitch^ was 
unable to demonstrate the presence of 
lipase in insulin as a possible cause. 
Priesel and Wagner® believe that the 
tricresol used in preserving insulin is 
the cause, but DepisclP® gave daily 
injections of tricresol solution for over 
two months without producing a fatty 
atrophy. Avery^® believes the subcut- 
aneous fat atrophy is a nonspecific re- 
action, the result of repeated small 
traumata to the panniculus adiposum. 
Fischer^® considers the most plausible 
explanation to be a low grade inflam- 
matory process set up by repeated 
injections of insulin, the resultant 
damage causing replacement of the 
soft areolar tissue by scar tissue. He 
also considers the possibility that in- 
sulin may raise the level of local tissue 
metabolism, and thus eventually lead 
to the disappearance of fat by oxida- 
tion. Depisch^® believes that insulin 
causes injury to the nerve fibers. Wil- 
liams-' thinks that insulin may injure 
the membrane that covers the fat cells, 
releasing fat globules, which, acting 
as foreign bodies, result in the forma- 
tion of histiocytes which take on 
lipophagic activit3^ 

Mentzer and DuBray' report that 
sections from biopsy of the lesion 
show no lymphocytic foci and no 
evidence indicative of inflammatory 
changes. Eeg-Olofsson'® on micro- 
scopic examination found most of the 
change to be due to an ordinary atro- 
phy of fat tissue, but that occasionally 
small areas of round cell infiltration 


were found around the vessels. He 
found nothing which threw light on 
the origin of this atrophy of the fat 
tissue. 

Case Report 

Patient M.B., thirty-two year old Ameri- 
can woman, was first admitted to the Uni- 
versity Hospital March 20, 1929, at which 
time she complained of weakness and dizzi- 
ness of two months’ duration and a loss of 
twenty pounds during this period. Physical 
examination showed evidence of some recent 
loss of weight, mild neuroretinitis, a slight 
diffuse enlargement of the thyroid, and a 
barely palpable liver and spleen. Urine 
showed 4 plus sugar and 2 plus diacetic acid. 
A diagnosis of diabetes mellitus was made 
and she was placed on a diet of 55 gm. pro- 
tein, 220 gm. fat and 65 gm. carbohydrate 
with insulin as needed, the dosage varying 
from eight to seventy units daily. She was 
advised to continue the diet and insulin after 
discliarge. On April 21, 1932 she was 
brought into the University Hospital in dia- 
betic coma, having taken more food than her 
diet allowed and not having controlled with 
insulin her glycosuria of several months’ 
duration. She was given large doses of 
insulin, recovered from the coma, and after 
a stay of about two weeks’ duration was 
discharged on a diet similar to that pre- 
scribed before, with fifteen units of insulin 
twice daily. 

In March 1931, about two years after 
starting to use insulin, she noticed disappear- 
ance of the subcutaneous fat in the anterior 
and lateral aspects of the upper arms, which 
were the areas where the insulin had been 
injected. In March 1931 she stopped using 
the arms as sites of injection and began 
using the anterior parts of the thighs. About 
six months later fatty atrophy began to oc- 
cur in the anterior parts of the thighs and 
has been progressive since then. During the 
last year the fatty atrophy of the left arm 
has tended to diminish slightly. The ac- 
companying photographs illustrate the extent 
of the fatty atrophy. In the depressed 
areas muscle could be felt beneath the skin, 
there being no evidence of fat at these points. 
Sensation was entirely normal and there was 
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no loss of muscle po\\er. No pain had been 
expel ienced from the injections of ihe in- 
sulin which had been made repeatedlj’ in the 
same areas. 

Biopsy was done, a piece of skin and sub- 
cutaneous tissue being removed from the 
affected area on the anterior part of the 


is an increased number of small blood vessels, 
some tvith slight thickening of the walls, and 
there is a slight perivascular hmphocytic 
infiltration. Some of the involved fat cells 
contain a small amount of albuminous mate- 
rial, but there is no evidence of latty acid 
crj'stals or of soap formation " 



Fig 2 


right thigh. This was examined in the 
pathology laboratories of the Universit> 
Hospital, and Di, Carl V. Weller has been 
kind enough to furnish the following report. 
“The pathological changes resulting in the 
local atrophy m this material arc confined 
to the pannicuhis. In the involved lobules 
the adipose tissue cells are very small and 
collapsed with a marked reduction in the 
total lipid content. With this chance there 
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A case of localized atroph\ of the 
subcutaneous fat followinij lejicated 
injections of insulin has been de.scribed. 

Although the actual mechanism that 
causes the disappearance of tlie sub- 
cutaneous fat is not known, the con- 
dition seems to be associated u ith 
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ical approach, and it is this practical 
clinical study that is responsible for 
the grouping shown in table 1. 

The average length of time these 
patients were under observation was 
slightly over five months. Many of 
them were in the hospital the entire 
time, and nearly all of them were 
hospitalized at intervals. This group 
of patients has been carefully analyzed 
as to history, physical examination, 
laboratory, roentgenologic studies, and 
response to treatment. We have not 
assumed any specific etiology but have 
grouped them solely upon a clinical 
basis. 

The greater portion of our patients 
come from widely separated points 
geographically, and so should represent 
an accurate cross-section of types. It 
is only fair to say that most of them 
are “last-resorters”, and so should be 
thought of as representing the very 
chronic or advanced stage of the dis- 
ease. 

It seemed at the beginning an end- 
less task, but there have emerged to 
date six well defined groups. No 
argument is being made at this time 
for a separate etiology. Indeed it is 
wholly possible that several groups 
may have one or many etiological fac- 
tors in common. We have, however, 
found such a grouping practical and 
very helpful in selecting therapeutic 
measures; table 1 presents a brief 
analysis of the six groups. 

Group I is an afebrile, insidious, 
progressive, symmetrical, deforming, 
and crippling disease. Arthritis defor- 
mans. rheumatoid arthritis, atrophic 
arthritis, and proliferative arthritis are 
other common terms loosely applied to 
any severe ix)lyarthritis. 'fins group is 


separated from Group II, which ap- 
pears infectious in its manifestations, 
because of Group I’s marked predilec- 
tion for women beyond the third dec- 
ade, its symmetry, the lack of fever, 
the marked and wide-spread demin- 
eralization, the early cartilage destruc- 
tion, the trophic skin and muscle 
changes, and the complete failure of 
therapy wlT,en directed toward infection 
or when the problem is attacked solely 
from the standpoint of foci of infec- 
tion. It is a disease often dramatically 
affected by the patient’s emotional life, 
and in most instances is associated 
with some form of gastrointestinal 
dysfunction. If infection plays a ma- 
jor role in this group of cases, its 
manifestations are not obvious, and 
there are surely other necessary fac- 
tors. 

Group II Arthritis is most common- 
ly termed chronic infectious. It is also 
known as atrophic, or rheumatoid, and 
is referred to in many other terms. It 
is in general not separated from Group 
I. In contrast to Group I, however, 
there is fever, malaise, and other con- 
stitutional symptoms of infection. 
Everyone is familiar with this picture 
of infectious polyarthritis with pain, 
heat, redness, and swelling in the joints 
at some stage of the disease and usually 
at the onset. In this most acute phase 
it is with difficulty'- that it is differ- 
entiated from acute rheumatic fever. 

Group III Arthritis is often classi- 
fied as osteoarthritis, hypertrophic 
arthritis, degenerative arthritis, and 
streptococcus viridans arthritis. I his 
is a disease which comes on rather late 
in life with insidious onset, and usual- 
ly' first noted because of stiffness of 
the spine or fingers. Heberden’s node.-' 
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Table I 

Clinical Grouping 



1 

II 1 

III 

IV 

V 

VI 

Sex 

SF-lM 

2M-1F 

5M-1F 

SPOND’ 

(A) 

M Only 

^LITIS 

(B) 

M Only 

i 

IF-IM 

2M-1F 

Age Onset 

30-50 

Any 

Time 

Late 

20-30 

20-40 

40-f 

Any 

Pos. Hist. 

Before Onset . . 

Psychic 

Constip. 

Head 

Infection 

None 

Fatigue 

Constip. 

Severe 

Infection 

None 

Infection 

Onset Ac. 

or Insid 

Insid. 

Acute 

Insid. 

Insid. 

, 

Either 

Insid. 

Acute 

First Joint • 

Prox. 

Phalang. 

Any 

Spine 

Fingers 

Spine 

1 Spine 

Wt. 

Bearing 


Joints Invol 

Pen. 

Peri. 1 Any 

Spine 

Spine 



Joints 

P.H.R.S 

P.-S. 

P.-H.- 

R.-S. 

P. .and S. 

p- 

P.- 

P.-S. 

P.- 

Deformfty 

Yes- 

Char. 

Not 

Char. 

No 

Yes- I 

Char. 
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No 

Symmetrical 
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No 

No 

Yes 

Yes 

No 

No 

Trophic Skin 
and Muscle .... 
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Not 

Early 

No 

No 

No 

No 

No 

Wt., Gen. 

Health 

Good 

Reduced 

1 

Good 

Reduced 

Reduced 

Good 

Good 

Const. Type | 

3 or 4 

Any 1 1 or 2 

3 or 4 

Any 

I or 2 

Any 

B. P 

Low 
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Up 

Low 
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No- 

Up 

Normal 
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1 No 

No 

No 

No 

No 
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No 

1 
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Not 
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Not 

Marked 

Not 
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1 

No 

Yes? 

Other Pos. 
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Seldom i 

Any 1 
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often occur, and there is usually only 
pain and swelling of the joints without 
heat or redness. The weight and 
health are excellent. The blood pres- 
sure is normal or elevated, and the 
constitutional type tends toward the 
sthenic. It is relatively a benign dis- 
ease producing lipping and spurring 
in various joints. 

Group IV is the group of primary 
spondylitis which we will discuss 
shortly. 

Group V is often referred to as 
metabolic, traumatic, or menopausal. 
The important factor in this group is 
that a weight-bearing joint, usually a 
hip or a knee, is involved. Ordinarily, 
not more than one or two joints are 
affected, and this is one respect in 
which it differs from Group III osteo- 
arthritis which is a generalized disease. 
Patients of Group V are usually over- 
weight with no significant findings 
except in the weight-bearing joints or 
in joints that have suffered trauma. 
The riding master with an arthritis of 
the hips, the watch-maker with in- 
volvement of the cervical vertebrae, 
and the trap-shooter with arthritis of 
the shoulder are included as well as 
the overweight, middle-aged woman 
with painful knees. 

Group VI may properly be termed 
pre-arthritic and in it are included all 
manifestations of neuritis, myositis, 
bursitis, and fibrositis. 

We have included spondylitis for 
purposes of simplicity in grouping as 
one of the groups of chronic arthritis. 
Primary chronic arthritis of the spine 
represented by Group IV may be sep- 
arated into two general groups; Type 
A (without bony ankylosis), and Type 
P> (with bony ankylosis), ^'hc lipping 


and spurring of the spine seen com- 
monly with generalized osteoarthritis 
is not included in this grouping but it 
is included under the generalized dis- 
ease of Group III. It should be clearly 
understood that this discussion is lim- 
ited to what may be properly called 
primary spondylitis as manifested by 
a painful rigid spine. In reviewing the 
last three hundred patients seen with 
chronic arthritis, twenty-two cases of 
primary arthritis of the spine were 
found. Thus over 7 per cent of the 
total three hundred suffered from pri- 
mary spondylitis. Of the twenty-two, 
ten were Type A (without bony anky- 
losis), and twelve were Type B (with 
bony ankylosis). These cases of spon- 
dylitis are briefly tabulated in tables 2 
and 3. 

Type A spondylitis, (table 2), is an 
unusual disease, or more probably an 
unrecognized syndrome, for we have 
found no description of this condition 
in the literature. Most remarkable is 
the observation that only males have 
been seen with this disease. The age 
of onset is in early adult life from 
seventeen to thirty. The duration of 
the disease has varied from one to six- 
teen years and has averaged six and 
nine-tenths years. All patients of tins 
group are still alive and under periodi- 
cal observation. The onset is insidious 
and gradually progresses to a poker 
spine. There is much pain and muscle 
spasm in the back. The patient walks 

Avith a peculiar waddle characteristic 
of a fixed spine and pelvis, exagger- 
ated no doubt by adductor muscle 
spasm in the thighs. Dyspnea on exer- 
tion is the rule because of fixation ot 
the rib cage. Chest expansion is often 
scarcely perceptible. The head is os' 
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ually carried slightly forward and 
tends to produce a dorsal kyphosis 
with a loss of lumbar curvature. The 
constitutional type involved is the as- 
thenic individual. The general health 
is poor and the patient shows evidence 
of a severe constitutional disease. Loss 
of weight is often marked, and in our 
series varies from fifteen to seventy 
pounds. The spine alone is usually in- 
volved, altliough muscle spasm in the 
back in most cases produces limitation 
of motion as well as pain in the shoul- 
ders and hips. In spite of evidences of 
severe constitutional disease with 
marked fatigue, loss of weight, and 
pain and stiffness in the spine, there is 
no fever, no anemia, no leukocytosis, 
and no obvious infectious foci in the 
majority of these patients. Most as- 
tonishing, however, is the absence of 
demonstrable roentgenologic changes 
in these completely stiff spines. One 
of this group has had the disease 
for nearly sixteen years, having much 
pain with rigidity of the spine, and as 
yet the spine shows no demonstrable 
bony ankylosis. All of the patients 
show an unusual roentgenologic ap- 
pearance of the sacroiliac joints. There 
is loss of cartilage and presumably 
fusion. Very complete studies have 
been done on these patients but only 
a brief summary can be given here. 
These patients are alike as peas in a 
pod. No one can fail to recognize the 
lecture when familiar with it. Pa- 
tients who suffer from this disease are 
so identical in their many manifesta- 
tions and so different from other types 
of arthritis that we have felt justified 
in considering Type A spondylitis as a 
separate disease syndrome. 

Type B sjjondylitis (table 3) i.s 


characterized by stiffness of the spine 
associated with bony bridging between 
the vertebrae. The bridging may be 
local or generalized to include the en- 
tire spine. It may be associated with 
involvement of the hips and shoulders, 
and there is often ossification of the 
ligamentous attachments of muscles 
about the pelvis. The condition de- 
scribed by Knaggs as Spondylitis Lig- 
amentosa Ossificans may be identical 
and the term is undoubtedly a good 
descriptive one for this group of cases. 
This striking picture must not be con- 
fused with the benign lipping and 
spurring so frequently seen in the 
spines of Group III Osteoarthritis. 
Type B spondylitis differs from Type 
A in several interesting respects, al- 
though the patients do not appear 
widely different on casual examination. 
Again, these patients are limited to the 
male sex. The average age and the 
age of onset are quite similar to the 
Type A cases. The character of the 
onset, however, is often acute, with a 
febrile illness, while the insidious on- 
set is distinctive of Type A. The con- 
stitutional type, the general health, 
and the weight loss are not particular!) 
different from Type A. Several of 
these Type B patients gave a histor) 
of one or more peripheral joints ha\' 
ing been involved. Foci of infection 
are frequent in this group of patients 
and exceedingly rare in Type A. Al' 
tention must be called to the f requeue) 
with which tuberculosis occurs in the 
Type B group. Seven patients out of 
a total of twelve had presumptive tU' 
berculosis. Fever is the rule in this 
group, while but one patient in the 
Type A group had fever and that onl) 
with occurrence of an acute infcctn'O- 
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Anemia and leukocytosis occur more 
frequently in Type B than in Type A. 
However, the most startling difference 
between the two groups is in the 
roentgenologic findings. Type B shows 
massive bridging of the spine with 
calcification of ligaments, and many 
times this extends to the muscle at- 
tachments about the pelvis. The Type 
A patients reveal absolutely nothing 
to account for the rigidity of the spine. 

To find twenty-two men with stiff, 
rigid, and painful spines among the 
three hundred routine chronic arthrit- 
ics studied was something of a sur- 
prise. We have since gone over all the 
additional patients possible in search 
of a female with this disease, but up 
to the present time have not found 
one. This seems more significant, be- 
cause of the three hundred arthritics 
studied more than half were women. 
The men of both groups were all 
afflicted in the prime of life, and nearly 
all of them had lived sheltered and 
protected from physical strain. Physi- 
cians, dentists, lawyers, and account- 
ants were frequently victims. This 
spondylitis should not be confused 
with the condition ordinarily known 
as “laborer’s spine”. The pain and 
discomfort suffered by patients with 
Type A spondylitis is not unlike a se- 
vere and permanent lumbago, if one 
can imagine such an unhappy afflic- 


tion. Coughing or sneezing may pro- 
duce the most agonizing pain as well 
as marked intercostal muscle spasm. 
The Type B patients get much relief 
from pain when the ankylosis becomes 
complete and many of them reach an 
entirely painless stage in which their 
major discomfort is limitation of mo- 
tion. Complete case reports, together 
with a discussion of etiolog}% treat- 
ment, and prognosis will appear short- 
ly in a more detailed paper. 

Summary 

1. Two specific types of primary 
chronic spondylitis occurring only in 
males are reported, — one with bony 
bridging, and one without bony bridg- 
ing. The twenty-two cases reported 
represent 7 per cent of the three hun- 
dred patients with chronic arthritis 
studied. 

2. The Type A spondylitis without 
,bony bridging is emphasized as being 
a clinical entity not usually recognized 
and about which little has been known. 
The surprising frequency of this con- 
dition warrants its consideration in the 
diagnosis of every young man with 
back pain. 

3. A clinical grouping of chronic 
arthritis based upon similarity of 
clinical findings is given to present the 
relationship of spondylitis to tins 
grouping. 



The Teaching of Inheritance of Disease to 
Medical Students^ 

A Proposed Course in Medical Genetics 

By Madge Thurdow Macklin, A.B., M.D., London, Canada 


G enetics has made greater 
strides in the last twenty-five 
years than any other of the 
biological sciences. So exact has this 
study become that the position of the 
ultimate determiner of hereditary char- 
acters is plotted on a chromosome map 
with the same exactitude with which 
the explorer denotes the geographical 
position of any given place on the 
earth’s surface. With such an increase 
in knowledge, it is inevitable that an 
application of genetics to man should 
be made. Because it is much easier to 
trace the hereditary wanderings of 
some peculiar character through a hu- 
man pedigree than it is to follow the 
trail of normal characters that are so 
common that they are universal, the 
study of human heredity has largely 
centered about pathological conditions. 

This interest in pathological heredity 
has been enhanced to a certain extent 
by the fact that the brilliant work done 
in preventive medicine b)'^ the immun- 
ologists and sanitation experts has 
served to decrease very materially the 
death rate from infectious diseases. 
Persons spared from death bj’^ infec- 
tion are kept alive to succumb to their 
constitvitional disorders, so that we 
^Received for publication July 5, 1932. 


find the death rate from many of the 
degenerative disorders of the circula- 
tory system, from cancer and from 
diabetes, rising. As many of these 
constitutional ills have an hereditary 
background, the triumphs of modern 
preventive medicine have served to 
throw into stronger relief the problems 
of human inheritance. 

The medical profession as a whole 
has a very limited conception of how 
many diseases are inherited. It is true 
that many of them are rare, fortunate- 
ly so, and that they do not bulk as 
large in numerical importance as do 
the infectious diseases, but being in- 
herited they increase alarmingly as the 
years go by. From the standpoint of 
financial burden to the public, the whole 
public health program probably does 
not cost the people as much as do the 
hereditary diseases of the nervous sys- 
tem alone, with their schools for the 
feeble-minded, institutions for the in- 
sane, special schools for the blind and 
deaf, etc. 

Prcmcdical Training. The biologist 
who trains the medical student in his 
premedical days does much to stimu- 
late interest and to instruct the student 
in the fundamentals of genetics. Un- 
fortunately, however, most students 
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are not able to see the value of this 
work, because the illustrations given 
them of necessity deal so largely with 
plant and animal life, usually animal 
life of a relatively low order. The in- 
formation gained is thus apt to seem 
almost wholly dissociated from the 
realm of human disease, which is to 
be the practitioner’s life work. 

Even if the biologist were to give 
examples from pathological inheritance 
in man, the student is not yet sufficient- 
ly advanced to understand either the 
terminology or the significance of the 
illustrations used. One cannot make 
inheritance in Friedreich’s ataxia mean 
anything to a student, when he has no 
idea of what Friedreich’s ataxia is, 
what a knee jerk is, what claw foot is, 
etc. The student can absorb only so 
much at a time. The biology course 
should not include clinical subjects; it 
should give the student training in the 
fundamentals of genetics, so that when 
he comes to his clinical work the terms 
used in the discussion of inherited dis- 
eases may be intelligible to him. 

Necessity for Medical Training in 
Genetics. The formal teaching of 
genetics should, however, not stop with 
the course in biolog}^ Much knowl- 
edge concerning the inheritance of dis- 
ease has been accumulating Avhich is of 
very practical importance to the prac- 
titioner; practical because it will in- 
crease his diagnostic acumen, his 
therapeutic skill, his prognostic ability, 
and will at the same time enlarge his 
opportunities for preventive work. 
This knowledge, it is true, has not been 
taught to the medical student in the 
past, except as it came in as an aside 
in the clinical lectures of some clini- 
cian particularly interested in heredity. 


This lack of formal instruction in the 
past explains why many of our clinical 
teachers of today are not trained to 
bring the significance of heredity into 
their lectures. The students of today 
are receiving little information on the 
subject and as they become the clinical 
teachers of tomorrow, the lack of 
teaching in this branch will continue. 
For this reason we should have a defi- 
nite course designed primarily to teach 
the student what is known of heredity 
in disease. It is true that not a great 
deal is known of some aspects of hu- 
man inheritance, and that what we 
teach must be taught with many reser- 
vations. The same is true of many of 
the so-called facts of our medical 
knowledge of today. That does not 
deter us, however, from teaching what 
is known. 

One of the greatest values accruing 
from the inclusion of such a course 
would be not so much the knowledge it 
gave to the particular students, as the 
knowledge they would ultimately give 
to us to correct our faulty notions and 
our incomplete observations. The stu- 
dent who is alive to the importance of 
heredity will observe and report accu- 
rately its manifestations in his patients. 
The student who never knew that dia- 
betes and pernicious anemia •were in- 
herited will pass by the hereditary as- 
pects of these diseases, because he w'ill 
feel that it ■was by mere chance that 
several brothers and sisters Averc af- 
fected in one family^ At a recent 
talk before physicians, I was aston- 
ished to find the numerous striking iH" 
stances of inheritance of pathological 
conditions Avhich even a group of on!) 
twenty-five men could recall from their 
practices. In some cases the knowled^'c 
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of the condition in other members of 
the family was of help in diagnosis. 
Thus they recalled a parent and two 
children with heart block; a man and 
his son operated upon for renal calcu- 
li ; three generations of displaced lens ; 
marked mental deficiency in mother 
and children; pernicious anemia run- 
ning through several generations, etc. 
But none of these had ever crept into 
the clinical literature, because they had 
not seemed of sufficient importance. 
Yet we have those who are skeptical of 
the influence of heredity in disease, be- 
cause there are so few published rec- 
ords of it. 

I have said that a knowledge of in- 
herited diseases would be of value from 
the diagnostic angle. It naturally fol- 
lows that when the diagnosis is better, 
the therapeutic procedures that follow 
will be better and the results for the 
patient improved. Let me cite briefly 
two examples. So many relatively rare 
diseases come under the category of in- 
herited diseases that, if they are not 
mentioned for their heredity value, the 
student may never hear of them. It 
is the rare disease that often gives the 
practitioner his chance to establish a 
reputation. For example, one roent- 
genologist advised removal of a child’s 
arm for sarcoma of the humerus. The 
plate showed a growth, and sarcoma 
was the diagnosis. The family ob- 
jected, and the child was_^sent else- 
where. The second physician showed 
not only a growth on the arm, but be- 
ginning growths elsewhere, and also 
similar bony excrescences in the father. 
A diagnosis of hereditary deforming 
chondrodysplasia was made and the 
child still has its arm. 

A second child with ver}’- dry skin. 


sparse hair, and only one tooth was 
treated as a hypothyroid case and given 
thyroid extract. The patient was not 
benefited, and finally was taken to an- 
other physician, who recognized that 
the mother had very few teeth and 
diagnosed the cases of both mother 
and child as hereditary ectodermal 
dysplasia. The child showed more ex- 
tensive involvement than the mother. 
He recognized the futility, even the 
cruelty, of thyroid treatment. Here 
was a child with no sweat glands, who 
was already handicapped in the en- 
deavor to keep his body cool, being 
given medication which whipped up 
his metabolism and thus increased his 
discomfort. 

One has only to think of pernicious 
anemia, and the opportunities there for 
preventive therapy with members of 
the family who have not yet shown the 
anemia but who are in the achylic and 
achlorhydric stage, to realize that a 
knowledge of the inheritance of dis- 
ease is important from the point of 
view of preventive medicine. 

It seems evident, that information 
concerning heredity in disease should 
not be given to students until they have 
had some lectures dealing with the 
diseases under discussion, and until 
they have become familiar with the 
signs and symptoms of disease. The 
proposed course which would give to 
the student a knowledge of heredity 
in pathological conditions will be of 
most value to him only if it is given in 
the final year, when he is acquainted 
with the subjects of medicine and 
surgery and all their branches. This 
does not mean, however, that inheri- 
tance is to be ignored in other courses 
and given to the student only at the 
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end of his career. The more widely 
trained our teachers become, the more 
they will correlate their courses with 
the course in medical genetics. The 
student will receive his biological back- 
ground in his premedical days. When 
he enters upon his course in embry- 
ology, which deals with human devel- 
opment utilizing chick and pig mate- 
rial only for the early stages, he con- 
stantly meets with the influence of 
inheritance. Thus maturation of the 
ovum and sperm can be made a mat- 
ter of great fascination by illustrat- 
ing it with records of inherited human 
diseases, showing how through matura- 
tion comes the opportunity for segre- 
gation of characters which we see so 
strikingly illustrated in human pedi- 
grees. Discussion of the mode of 
formation of the uriniferous tubule 
can be made a theme of thrilling in- 
terest, by the discussion of polycystic 
kidney and its inheritance. A dozen 
malformations of the developing fetus, 
which serve to emphasize the manner 
of normal development, can be made 
real to the student, not only by co- 
operation with the staff of the child- 
ren’s hospitals, whereby cases can be 
brought into class, but also by discus- 
sion of the inherited factors behind 
these conditions. I have found my stu- 
dents more than interested in embr^'- 
olog}% through which runs a constant 
thread of heredity not only of the 
normal but of the abnormal characters. 

In gross anatomy, an anomaly found 
in the dissecting room can form the 
basis of a short talk on what is known 
of the inheritance of that particular 
condition. In physiology the discus- 
sion of the mechanism of urine se- 
cretion and of the threshold of excre- 


tion for salts, sugar, etc., offers an 
opportunity for pointing out the heredi- 
tary factor in ortho-glyceinic glyco- 
suria. Pharmacology brings up he- 
reditary peculiarities and idiosyncrasies 
to drugs. Biochemistry in teaching 
metabolism can point out the hereditary 
anomalies which allow certain persons 
to excrete alkapton, pentose, urobilin, 
or sugar. 

In clinical fields, of course, oppor- 
tunities are unbounded, and the value 
of a knowledge of inheritance to the 
physician who can thus get “diagnostic 
tips” is very real. The obstetrician 
who is having a hard time to deliver a 
woman whose pelvis is deformed 
through osteogenesis imperfecta and 
who has to resort to forceps in order 
to effect delivery may be able to save 
himself a suit for malpractice, if he 
brings into the world a baby with three 
or four fractures. Or if he has deliv- 
ered a woman of one hydrocephalic 
child, he may be able to make the same 
diagnosis much more readily when the 
second shows the same defect, thus 
shortening the labor and modifying 
the technic employed to bring aI)OUt 
birth. 

The surgeon who is dealing with in- 
guinal hernia, or with varicose veins, 
has opportunities for discussing the 
inheritance of these conditions. The 
pediatrician who has in clinic a bab} 
with fatal jaundice can not only dis- 
course upon the embryology of 
formation of bile ducts, but upon the 
inheritance of that factor which in- 
hibits the normal development of ti^^^ 
minute part of the embryo, and so 
causes many babies in the same faniil} 
to have the same disease. The neu- 
rologist has unlimited opportunities tot 



The Teaching of Inheritance of Disease 


1339 


bringing out the inheritance factor in 
disease, and also for emphasizing the 
fact that Icnowledge of the presence of 
an inheritable disease in the family of 
the patient may be an aid to early diag- 
nosis. Thus the mere diminution of a 
knee jerk, which might not be noticed 
ordinarily, becomes most significant 
when one knows that another member 
of the family had Friedreich's ataxia; 
or the enlarged limbs of a still healthy 
lad may assume a sinister meaning 
when we know that his older brother 
had pseudo-hypertrophic muscular dys- 
trophy. 

Thus all the way through the medi- 
cal course the student would be learn- 
ing of inheritance and of its importance 
in disease. Such instruction, however, 
would not remove the need of a course 
in medical genetics in the senior year. 
Such a course would round out the 
student’s conceptions of the subject 
and would enable him to classify sys- 
tematically the various manifestations 
of heredity as seen in clinical medicine. 
The senior student’s clinical training 
would enable him to appreciate this 
course and to put the knowledge gained 
to use in his daily work. Even in such 
things as infectious diseases, he would 
learn that there are inherited immuni- 
ties or partial immunities, so that the 
dark skinned races are less susceptible 
to skin infections and more susceptible 
to respiratory infections than are the 
light skinned races. He Avould learn 
that the children of one family respond 
to even the slightest irritant with a 
high fever, while in another family, the 
reaction is much less. He would see 
that some children have convulsions 
with a veiy low fever, while other 
children do not have convulsions even 


with a very high temperature. All 
such facts he will correlate with the 
great hereditary complex that goes to 
make up an individual. 

With such a background our students 
may return to that conception from 
which modern methods have somewhat 
deflected us ; namely, to the conception 
of the patient as an individual, not 
merel)’- a case for the surgeon, the gas- 
tro-enterologist, or the g}mecologist, 
but an entit}'’ whose physical, mental, 
and metabolic backgound contributes to 
his disorder. More than that, the physi- 
cian with training in medical genetics 
will begin to take a long term view of 
medicine and its preventive and public 
health aspects. He will not neglect the 
patient, but he will visualize him as an 
entity in society. He will not only cure 
his present ill, if possible, but he will 
be able to forecast some that may occur 
to him because of his makeup, and 
to forestall them. 

By Whom Should the Subject Be 
Taught? The subject should not, how- 
ever, be left entirely to those who are 
teaching in the various branches of sur- 
gery or medicine, for not infrequently 
they are not familiar with or interested 
in the topic. We do not leave the sub- 
ject of roentgenolog)' to be taught as 
an aside by the surgeon, even though 
the latter constantly uses and refers to 
X-ray pictures as an aid to diagnosis. 
Similarly, medical genetics should be 
taught by a medically trained person 
who is thoroughly conversant not only 
with the subject of medicine but with 
the field of genetics, who knows it as 
intimately as the gastro-enterologist or 
the roentgenologist knows his special 
field of diagnosis and therapy. 

iiledical genetics is a specialty, only 
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in the same sense that pediatrics, in- 
ternal medicine, or gynecology are 
specialties. It touches the work of the 
practitioner in many intimate ways ; as 
he becomes familiar with it his useful- 
ness to the patient and to the commun- 
ity is increased. Knowledge of medical 
genetics is far more essential to the 
practice of medicine than is the carry- 
ing out of many of the elaborate ex- 
periments in the preclinical years, 
which are designed for the research 
worker in that particular branch of 
science rather than for the medical stu- 
dent. It might be thought that since 
medical genetics is an essential part of 
general medical knowledge the teaching 
of it could be confined to the clinicians 
who give instruction in the symptoma- 
tology, the physical signs, the diagnosis 
and therapy of disease. The fact can- 
not be ignored, however, that clinicians 
do not usually take advantage of 
their opportunity to give instruction in 
the inheritance of disease and largely 
this is because of lack of familiarity 
with the subject. The data are scattered 
and often buried in inaccessible clinical 
reports and so are not available for the 
preparation of a clinic. The clinicians 
teach what they know, and leave un- 
taught what is not familiar to them. Of 
course there are brilliant exceptions. I 
cannot forbear to mention Dr. Lew- 
ellys F. Barker who never misses an 
opportunity of discussing the heredity 
of the disease shown in his clinic if 
there be an inherited background. For 
the most part, however, it will be neces- 
sary that a persott with medical train- 
ing and with particular experience and 
training in the study of inheritance in 
disease should he the one selected to 


give the students instruction in this 
field. 

It is true that the medical curriculum 
is over-crowded, but it was pointed out 
at a recent congress held at Edinburgh 
University, that the teaching of today 
is too largely permeated by the cura- 
tive ideas of the medicine of yester- 
day rather than by the preventive ideas 
of medicine of today. It is in the field 
of prevention that medical genetics 
promises to be most useful. The meet- 
ing went on record as stating that the 
interest of the student was too largely 
directed to the end products of disease 
from the clinical angle, and to an un- 
necessary wealth of detail which had 
little or no bearing on his work as a 
practitioner on the preclinical side. 
The greatest need was for more ap- 
plied biology (and what is more evi- 
dently applied biology than medical 
genetics) and also for more emphasis 
on prevention rather than on cure. 

Opportune Time to Introduce Coiosc 
in Medical. Genetics. The time is ripe 
for the introduction of such a course 
into medical schools. The populari- 
zation of science by biology teachers 
and writers, the education of the pnh* 
lie to some extent’ by physicians who 
are “heredity conscious”, as well as b} 
lectures, radio broadcasts and literature 
distributed by eugenic and genetic so- 
cieties, are stimulating inquiries by the 
public which the physician must an- 
swer. If the medical schools do not 
recognize their opportunity and their 
obligation in this matter, the profes- 
sion will be less well informed than i^^ 
the laity. iMcdical courses should piO' 
pare the student for future needs : the) 
should give him a background of 
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fundamentals on which he can erect a 
sound structure in later years. This 
is not being done with respect to in- 
heritance in diseases. Although much 
is being published on this subject by 
those interested, it is not universally 
read, because the practitioner has not 
the necessary basic knowledge to en- 
able him to grasp even the significance 
of many of the terms which are used. 

It is true that at present there does 
not seem to be a great financial return 
from this particular study, and that 
therefore there will be need for the 
creation of endowed chairs in medical 
genetics, whereby research workers in 
this important field can not only teach 
medical students but can continue their 
investigations. As the profession and 
the public become alive to the possi- 
bilities, and as the latter learn to seek 
medical aid before the disease has 
started rather than after its onset, the 
physician will get his returns in the 
field of prevention rather than cure. 
Physicians are interested, and are be- 
coming progressively more so, as they 
are learning more of the subject. One 
enlightened medical health officer, who 
is on a national Board of Examiners 
for medical licensure, regularly ques- 
tions the candidates upon heredit}’- in 
disease. He is keenly alive as to its 
public health aspects. The more gen- 
eral inclusion of such questions in State 
Board examinations would stimulate 
an interest in the subject. The matter 
of including in the Ro}'al Society of 
^ledicine in England a section which 
shall be devoted solel}'’ to reports of 
hereditarj^ diseases is being advocated. 
The medical atmosphere is working to- 
ward the saturation point; there now 
must soon come a precipitation into an 


organized course of medical genetics 
designed to teach the student what is 
known of inheritance in disease. 

Proposed Contents of Course 

The following is a brief outline of 
a proposed course in Medical Genetics 
to be offered to students in their final 
year of medicine. The course would 
consist of thirty-six hours of lectures 
as a minimum and, depending upon the 
available clinical material in the hos- 
pital at the time, a certain amount of 
practical work. There would be much 
leeway here in the line the practical 
work would follow, just as there is 
variation in the choice of material for 
medical or surgical clinics. 

The time table would be as follows : 
2 hours. The fundamental concepts of 
inheritance, with special ref- 
erence to the problems as met 
with in man. 

2 hours. Heredity in 'endocrine dis- 

eases, 

3 hours. Blood and blood vascular dis- 

eases in relation to heredity. 
1 hour. Vasomotor and trophic dis- 
turbances. 

1 hour. Genito-urinary disease. 

2 hours. Digestive diseases and heredi- 

tary diseases of the spleen. 

2 hours. Anomalies of metabolism. 

3 hours. Eye diseases. 

2 hours. Skin diseases. 

2 hours. Skeletal diseases and mal- 

formations. 

5 hours. Diseases of the nervous and 
neuro-muscular systems. 

4 hours. i\Iental diseases. 

3 hours. Tumors, benign and malig- 

nant. 

1 hour. Miscellaneous conditions. 
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1 hour. Monstrosities and multiple 
births. 

1 hour. Correct method of compiling 
family histories. 

1 hour. Preventive and public health 
aspects of the problem. 
Below are listed some of the condi- 
tions which would be discussed under 
each of the above headings. 

1. Fundamental concepts of inheritance. 
Direct, indirect, sex-linked inheritance. 
Variations in mode of inheritance of 
disease in different families. Age fac- 
tors in inherited disease. 

2. Endocrine disturbances. 

Goiter, simple, exophthalmic ; myxede- 
ma. Diabetes insipidus. Obesity. Adi- 
posa dolorosa, Laurence-Biedl syn- 
drome. Addison’s disease. Diabetes 
mellitus. Miscellaneous endocrinopath- 
ies. 

3. Blood and blood vascular system. 
Inheritance in blood groups, from 
medico-legal standpoint. Hemorrhagic 
diatheses including hemophilia, purpura 
hemorrhagica, and the great unclassi- 
fied groups belonging to neither of the 
above. Telangiectasia, hemoptysis, hema- 
turia, hematemesis. Pernicious anemia. 
Achylia gastrica. Sickle cell anemia. 
Polycythemia. Leukemia. Congenital 
defects of the heart. Hypertension, 
apoplexy, hypotension, angina pectoris. 
Varicose veins. 

4. Vasomotor and trophic disorders. 
Urticaria, epidermolysis bullosa, angio- 
neurotic edema, chronic edema, Ray- 
naud's disease. 

5. Genito-urinary diseases. 

Albuminuria of idiopathic origin. Poly- 
cystic kidneys. Bladder atony. Poly- 
mastia. Hermaphroditism. Hypospad- 
ias. Phimosis. Varicocele. Cryptor- 
chidism. imperforate hymen, etc. 

6 . Digestive system. Liver and spleen. 
Gastric ulcer. Absent or malformed 
parts of digestive tr.act, such as sali- 
vary glands, atresia of esophagus, hy- 
pertrophic pyloric .'•tenosis, imperforate 
aiH!-. situs inversTis, etc. Icterus neo- 


natorum, acholuric jaundice, Gaucher’s 
disease, cirrhosis of the liver, etc. 

7. Anomalies of metabolism. 
Ortho-glycemic glycosuria, gout, alkap- 
tonuria, cystinuria, pentosuria, steator- 
rhea, porphyrinuria, urobilinuria. 

8. Eye diseases. 

Ptosis, ophthalmoplegia externa and in- 
terna, lagophthalmus, crj'ptophthalmus, 
blue sclerae, pterygium, megalocornea, 
microcornea, keratocornea, cornea plana, 
• embrj'otoxon, corneal opacities not due 
to S 3 'philis or tuberculosis, microphthal- 
mus, anophthalmus, hydrophthalmus, 
glaucoma, defective or absent iris, cata- 
ract, ectopia lentis, color blindness, day 
blindness, night blindness, retinitis pig- 
mentosa, amaurotic family idioc}', ju- 
venile and adult forms of heredo- 
degeneration of the macula, glioma 
retinae, optic atrophy, hypermetropia, 
myopia, nystagmus, astigmatism, .stra- 
bismus. 

9. Skin diseases. 

Anomalies of hair color, distribution, 
and absence of hair, teeth, sweat glands, 
etc. Dystrophies of the nails, of the 
teeth, of the skin. Tumors of the skin. 
Albinism, etc. 

10. Skeletal malformations. 

The deformities of hand and foot, as 
polydactyly, brachydactyly, syndactyly, 
monodactyly, ankylosis, club foot and 
hand, contracture of fingers, fragilit-as 
ossium, multiple cartilaginous exostoses, 
cranio-cleidodysostosis, oxycephaly, ac- 
rocephaly, achondroplasia, dwarfism, 
absent radii, cervical ribs, congenital 
dislocation of the hip, and numerous 
dystrophies of the bones and joints, 
cleft palate, hare lip. 

11. Diseases of the nervous and neuromus- 
cular systems. 

Progressive central muscular atrophy, 
Wernig-Hoffmann atrophy of infants, 
amyotrophic lateral sclerosis, hereditary 
spastic paraplegia, peroneal atrophy. 
Frieflreich’s ataxia, Marie’s cerelidlar 
ataxia, inultijile sclerosis, extra-cortical 
axial aplasia, cerebral diplegia. Schil- 
<Ier’s encephalitis, worfl bliudnc". 
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aphasia, paralysis agitans, hepato-len- 
ticular degeneration, athetosis, facial 
paralysis, syringomyelia, myoclonus, 
periodic paralysis, tremor, neurofibro- 
matosis, miscellaneous nervous disorders. 
Muscular diseases : muscular dys- 
trophies, amyotonia congenita, myo- 
tonia atrophica, myotonia congenita. 


12. Mental diseases. 

Aligraine, epilepsy, Huntington’s chorea, 
microcephaly, mongoloid imbecility, 
macular degeneration, dementia prae- 
cox, manic depressive states, feeble- 
mindedness, etc. 

13. Tumors. 

All types of tumors of all organs, with 
evidence from the statistical standpoint 
as to the frequency of any given tumor 
in the population at large, and its sig- 
nificance in more than one member of 
the family. 


14. Miscellaneous 
Deaf mutism, 
in lergic diseases. 
.,^>ss. 


conditions. 

Status lymphaticus. Al- 
Hernia. Left handed- 


15. Multiple births. Monstrosities. 
Twinning, anencephaly, spina bifida, 
hydrocephalus, hydropic kidney, etc. 

16. Correct method of compiling family 
history with practical work. 


In conclusion, let me again empha- 
size that, as we eliminate through our 
admirable public health organizations 
those diseases which are transmissible 
from person to person by means of in- 
fectious organisms and by filterable 
viruses, we are raising the percentage of 
the population who will fall victim to 
hereditary diseases. Some of these dis- 
eases may be of great importance only 
to the persons immediately concerned, 
and by the institution of preventive 
methods, these persons may have their 
lives still further prolonged for use- 
fulness in the community. Many of the 
diseases, however, have a very direct 
public health aspect, since they are 
transmissible by germ plasm if not by 
organisms; thej'' are of great economic 
importance to the public, since their 
victims require public aid in the main- 
tenance of institutions, doctors and 
nurses to look after them. The only 
way to meet both problems is to have 
a medical profession trained and alert 
in the matter of human inheritance. 



Editorial 


THE USE OF LABORATORY 
PROCEDURES IN THE PRAC- 
TICE OF MEDICINE 

Medicine has for centuries been so 
closely interwoven with the social re- 
lations of mankind that it is, and al- 
ways must remain, a social function 
or profession; therefore, whatever 
affects people economically will also 
affect medicine. That such a state- 
ment is true, is amply borne out by 
the present depression of medical ac- 
tivities, and at the same time by the 
numerous studies and publications 
wliich are being constantly brought 
forward, all dealing more or less with 
the subject of the excessive cost of 
medical care, and all seeking a solu- 
tion of a much unsettled and debatable 
problem. 

Contemporary medicine has not yet 
been tempered with a proper degree 
of humility, and professional, credu- 
lity — a benign form of unintentional 
dishonesty — ^lias become a disease of 
very serious public menace. Specialists 
expound views, describe methods and 
allege cures, based far too much on 
impressions rather than facts. Spe- 
cialism has made almost preposterous 
growth, and short-cuts to diagnosis, 
and extravagant methods of therapy 
are widely exploited. Credulity, as 
thus utilized in both diagnosis and 
treatment, has in part been responsi- 
ble for some of the distrust in the 
medical profession among the rank and 
file of laymen, for admitted dissatis- 


faction within the ranks of the pro- 
fession itself, and it has at least a bear- 
ing upon this problem of the so-called 
cost of medical care — a current sub- 
ject of such heated discussion. 

Excessive or improper reliance upon 
laboratory procedures has been con- 
spicuous, particularly within recent 
years, and is believed by many to be 
one potent factor in the production 
of some of the practitioner’s contem- 
porary difficulties. Such a condition, 
if admitted, need not continue to exist. 

There are perhaps four main. >< “* 
ties of laboratory methods or t ’/ 

(a) Those of pure researen; 

(b) Those of presumed but un- 
proved value. These have a legitimate 
field ; their number will always be 
large and their diligent study is to be 
encouraged. From all of them a few 
will survive, as a result of accredited 
merit. Probably their clinical appb' 
cation should be studiously restricted 
to hospitals and teaching institutions, 
until their relative value, intrinsic 
sources of error or utter usele.ssness 
have been decisively demonstrated. 

The alert practitioner and consult- 
ing internist should be informed about 
these two groups, though not activch 
concerned in their clinical application 
until their final status has been estab- 
lished. 

(c) Those of established value, 
but of a complexity which puts then' 
application beyond the range of tbc 
average indivirlnal. by reason of ex'- 
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pensive equipment, the technic re- 
quired or the time involved, or the 
infrequency of their need. In such a 
group one might mention basal meta- 
bolic rates, the Wassermann reaction, 
intricate clinical bacteriological studies, 
blood cliemistry determinations, roent- 
gen-rays and electrocardiographic trac- 
ings. Fortunately, the utilization of 
tests in this group is necessary in 
but a relatively limited number of 
cases. To use them intelligently, but 
three things are needed: An under- 
standing of the physiological or path- 
ological basis for the test; an unwill- 
ingness to interpret the results except 
in correlation with all the clinical data, 
critically judged by sound common 
sense; and first-hand information as 
to the methods used and care exercised 
in the laboratory in which the tests 
are made. 

(d) Finally, those tests of long- 
tried and proved worth, simple, re- 
quiring a minimum amount of labor- 
ator}’- apparatus and a small expendi- 
ture of time, each capable of yielding 
diagnostic information which every 
physician should be able to interpret 
correctly. In this group might be in- 
cluded the simpler studies of the blood, 
urine, feces, gastric contents, spinal 
fluid and sputum. Years of teaching 
and observation corroborate Peabod3"’s 
remarks that “in spite of the great 
contributions which the laboratory has 
made to clinical medicine, there has 
been surprisingly little change in the 
character or number of the technical 
methods that are essential to good 
practice. In spite of the extraordinary 
influence the laboratory has had on 
the development of medical science, as 
■"’ell as of medical education, there is 


as yet no cause for the physician to 
feel that he cannot keep up with the 
requirements of the best modern meth- 
ods.” The physician who cannot or 
does not judiciously utilize laboratory 
procedures is deficient in his clinical 
practice, and adds needlessly to the 
economic problems of the profession. 

It would be utterly futile to argue 
against either the value or the useful- 
ness of many laboratory methods 
which have been evolved in recent 
years. Yet in the excessive reliance 
upon, or in the unsound, non-discrim- 
inating use of, or the incompetent in- 
terpretation of laboratory tests, one 
can find a tremendous menace to mod- 
ern medical efficiency; and so long as 
dogmatic reliance upon laboratory 
methods keeps reflective thinking and 
systematic observation subservient, 
poor clinical practice will continue. 

The particular level to which an in- 
dividual rises in terms of intellectual 
development depends upon the degree 
and consistency with which he exer- 
cises his many “mental muscles”. The 
power of observation, the process of 
reasoning, the instincts of curiositj^ 
and wonder, keenness in special sense 
perception, are but so many intellec- 
tual muscles. They develop and ex- 
pand by use; they wither and atrophy 
through disuse. Mental muscular de- 
velopment can be attained onlj’- 
through industry. This does not begin 
and end with the conscientious per- 
formance of the daily task. For those 
in the medical profession it means 
relentless stud}^ inspired by a peren- 
nial, insistent demand for the solu- 
tion of perplexities. Sustained men- 
tal development of this sort can be 
secured onK' by the exercise of hon- 
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esty not merely in our dealings 

our ’thinking. Too few of us ^ke *e 

pains to study the ongm of our 
ished convictions. \\ e a , 

heedless in the fonnation of beliet , 
and tcome filled with an illict pas- 
Sion for them when any one propose 
to roh us of their companionship, ihe 


world today needs sadly more of the 
intellectual freedom of the Greeks the 
self-detachment and self-abnega mg 

vigor of criticism so strikingly illus- 
trated in the honest “know-nothing- 
ism” of Socrates. 

Sydney R. Miller. 
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rite Practitioners Library 
Surgery. Supervising 
BlumER, M.A. (Yale), M.D., F.A.C. .. 
David P. Smith, Clinical Pro essor oi 
Medicine, Yale University School of Me 
onsulting 


icine. Consulting 
Haven Hospital. V oUmc lU. 
of Medicine. Associate Editor, h. _ , 

M. Marvin, B.A., M.D., Assistant Clin- 
ical Professor of Medicine, Yale Univer- 
sity School of Medicine. Hi -h MOO pages, 

44 illustrations. 1933. D. Appleton and 
Company, New York and London. Price, 

$ 10 . 00 . , ^ 

In the June, 1932, issue of the Annals, 

Volumes I and II of The Practitioners Li- 
brary of Medicine and Surgery were re- 
viewed. These dealt, respectively, with 
Anatomv and Physiology as Apphed to 
Practical Medicine and with The Technic 
of Physical and Laboratory Examination 
in Clinical Medicine. The entire set wi 
consist of twelve volumes of which the last 
will he a composite index. Each volume is 
indexed separately as well. The presen 
volume (III. Practice of Medicine) pre- 
sents the material ordinarily covered in the 
standard textbook on internal medicine, with 
the exception of diseases of the nervous 
.vsteni. As compared to the texts of but 
a’ tew years ago the changing emphasis on 
various diseases is apparent. Thus we find 
chapters devoted to Tularemia, Undiilant 
Fever, Rat-Bite Fever. Psittacosis, Benzol 
Poisouitiu. and Agranulocytosis. Also there 
i. added emphasis upon occupational haz- 
ard- and industrial medicine in general. 


.vhich they tave written 'v-“ "on 

L. Baracl. on Diseases o^he Nose, Lj 
Bronchi, Lungs and Pleura , _ 

Bloomfield, on SmPtoooco^l 

L. Bockus, ®'''"='=/L ’'eas- Oswald 
Bladder, Bile Ducts and Pancrc 

E. Dehney, on Leprosy , 

Allergic piseases; , ja ’Lympho- 

/t • e. pk'ivcvthemia, Leulvemia, uy i 
Anemias, and Hemorrha- 

blastoma, Agra, 1 J 

g,c Diseases, ^ Blood 

of the Heart and D>feas^ 

Vascular System, and ■' ^p^^oid Infcc- 

Typhoid Fever, Colon-F,^ 1 Whooping 

tion. Tularemia, InflueT and 

Cough, Diphtheria, Tetanus,. A 
Glanders; to mention but aV le^ 

authors. . V. different 

As is inevitable with s^o L,„rencc in 
authors, there is a marke 
scale in the presentation to 

Throughout there is an ev l,avc 

present the essentials. Some ^ hoiv 
Lc more ; n f=w t'" ' kuins. 


done more; a n;" - Making, 

short of that goal. Genera b ^ 

those conditions which ma> .^.^^Aeven 

of minor -voidd 

less attention than their posi i j,i,t\onc 

,0 indicate. The short d.ap r ° 

„,.d one-half pages ». jneh no ^ , 

many very short chapter, shouk 
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been grouped; Chapter XXI, Micrococcus 
Catarrhalis Infections, has but 12 lines of 
text. 

With but very few exceptions, the sec- 
tions of this book are well written discus- 
sions of disease states. No one book can 
give exhaustive treatment to the constantly 
expanding field of internal medicine. The 
expert in a particular disease may find that 
in this book the extremely detailed infor- 
mation which has come to seem essential to 
him is lacking. Yet to the student and 
practitioner this volume can be fully rec- 
ommended as presenting in a clear and at- 
tractive manner the necessary material for 
an understanding of the basic principles of 
the Practice of Medicine. 

C. V. W. 

Children’s Tonsils In or Out. By Albert 

D. Kaiser, M.D., xvii, plus 307 pages. J. 

B. Lippincott Company, Philadelphia, 
1932. Price, $5.00. 

Tliis book, written as such a work should 
be by a pediatrician, is an interesting study 
and discussion of the relationship between 
pathologic processes in the tonsils and ade- 
noids and general and local disease. It dis- 
cusses the effects of tonsillectomy and ade- 
noidectomy in prevention and treatment of 
about twenty different pathological states, 
not only those known to be associated with 
diseased tonsils, as rheumatic fever, glom- 
erulonephritis, sore throat, etc., but also such 
indefinite and elusive conditions as malnu- 
trition, anorexia, and mental retardation. 

ilost of the statistics are based on a ten- 
year study of 4,400 school children in 
Rochester, New York, the removal of whose 
tonsils was recommended. Half of the 
children of this group were operated upon; 
the other half, for various reasons, were 
not. The children were followed for ten 
years after tonsillectomy had been done or 
recommended, and the incidence of disease 
in both groups studied. For example, of 
the tonsillectomized group, 36 per cent had 
repeated attacks of sore tliroat before opera- 
tion. and only 10 per cent had such attacks 
in the ten year period after operation. In 
the non-tonsillectomized group the figures 
allowed a 41 per cent incidence of repeated 
sore throats before operation was recom- 


mended and a 35 per cent incidence in the 
following ten year period. The figures for 
the incidence of rheumatic fever are inter- 
esting; 2.3 per cent in the tonsillectomized 
group and 3.5 per cent in the controls, dur- 
ing the ten year period after operation was 
either recommended or done. 

Q 

The lack of comparison of the observed 
statistics to those reported by other authors 
is noticeable. One also notes the absence 
of observation of the efficacy of tonsillec- 
tomy, in preventing subacute bacterial endo- 
carditis. 

The section on anatomy, physiology and 
bacteriology of the tonsils is written by K. 

E. Birkhaug; that on the tonsils in com- 
municable disease by W. L. Bradford; that 
on asthma and hay fever by S. S. Bullen. 
The indications for tonsillectomy in dia- 
betes mellitus are discussed by G. B. F. 
Gibbs. A chapter on the surgical consider- 
ation of incomplete tonsillectomy and the 
significance of lymphoid hyperplasia is writ- 
ten by E. S. Ingersoll. 

Children’s Tonsils In of Out is interest- 
ing, easy to read, and the graphic charts 
can be analyzed at a glance. It is certain 
to be useful in spreading clearer under- 
standing of the positive and the doubtful 
indications for tonsillectomy, and will cer- 
tainly prevent many needless operations. 

T. N. C. 

Papers Relating to the Pituitary Body, Hy- 
pothalamus and Parasympathetic Nervous 
System. By Harvey Cushing, 234 pages 
with 99 illustrations. Charles C. Thomas, 
Springfield, 111., 1932. Price, $5.00. 

The papers included in this volume had 
been delivered as lectures before prominent 
medical societies and published in current 
scientific periodicals. They “have been 
brought together for the convenience of 
those whom the general theme may inter- 
est”. They include: 

I. Neurohypophyseal Mechanisms from a 
Clinical Standpoint, the basis of the Lister 
Memorial Lecture, delivered at the Royal 
College of Surgeons of England, July 9, 1930. 

II. Posterior-Pituitary Hormone and 
Parasympathetic Apparatus, basis of the 
William Henry Welch Lecture at Mount 
Sinai Hospital, New York, April 30, 1931. 
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III. The Basophil Adenomas of the Pi- 
tuitary Body and their Clinical Manifesta- 
tions (Pituitary Basophilism), basis of the 
Alpha Omega Alpha Lecture given at Yale 
University, February 24, 1932. 

IV. Peptic Ulcer and the Interbrain, 
basis of the Balfour Lecture, given on 
Lister Day at the l5niversity of Toronto, 
April 8, 1931. 

In these papers the author deals in a 
charming way with a fascinating field that 
is of fundamental importance to the general 
physician as well as to the neurologist, the 
endocrinologist, and the neurologic surgeon. 
The author has devoted much of his pro- 
fessional life and talents to the elucidation 
of the subjects herein discussed, and if there 
is a fault to be found in the discussion, per- 
haps it lies in the possibility that the smooth- 
ness of his attractive style may make this 
difficult, intricate, and controversial field 
seem too easy and too readily comprehensi- 
ble. Some of his interpretations have been 
questioned by equally prominent workers in 
the same field and the author himself says 
in the preface, "Dealing as they do with 
somewhat novel topics — or at least with old 
topics from a renovated standpoint — it is 
quite probable that many of the interpreta- 
tions are based on false premises and that 
even those which appear to be more securely 
grounded will not stand the test of time. This 
will make little difference, provided the pa- 
pers help to draw attention to the long ne- 
glected interpeduncular region of the brain, 
unquestionably of fundamental importance 
to each of us, whatever may be his special 
field of medical work.” Such situations are, 
of course, unavoidable in a rapidly changing 
scientific field. 

Certainly there is no one better fitted by 
his own work and interests to present this 
subject to the profession, and the reader’s 


pleasure will be enhanced by the literary 
excellence of the presentation and by the 
evidences of the author’s scholarship. 

T. P. S. 

Asthma, Hay Pevei' and Related Disorders. 

A Guide for Patients. By Samuex M. 
FeinbErg, M.D., F.A.C.P., 124 pages, il- 
lustrated. Lea and Febiger, Philadelphia, 
1933. Price, $1.50. 

The conventional approach, used by the 
authors of most textbooks upon this subject, 
is used here. Starting with a historical 
review of the subject and working through 
such topics as complications, etiological 
agents, method of history taking, skin test- 
ing procedures, treatment, general care and 
advice, the book closes with a brief discus- 
sion of conditions which are less surely 
members of the specific sensitivity group 
of phenomena, although generally conceded 
as belonging in it, in some instances at least. 

The author has limited his appeal strictly 
to the needs of the lay patient, avoiding the 
pitfalls inherent in any attempt to reach both 
patient and physician. Because of this, a 
dogmatic approach which materially aids in 
simplifying the subject for the uninitiated 
is permissible and is used with reasonable 
restraint. 

The subject matter is handled in a clear 
and satisfactory manner, with the c.xception 
of an occasional tortuosity of c.Npression 
that is not vital. 

Certain phases of modern medicine arc 
dependent upon concepts and considerations 
differing widely'- from those applying to med- 
icine as a whole; it would seem that this 
was peculiarly true of manifestations of 
specific sensitivity. For that reason, a book 
of this sort should be of definite value as 
an aid in the clinical management of tlic.-c 



College News Notes 

The executive office of the American Col- the History of Medicine in the University 
lege of Physicians will greatly appreciate of Pennsylvania to fill a newly established 
information concerning any Fellows of the chair in this subject. 

College who will be in Switzerland in Au- 

gust of the coming summer, at the time of Dr. P. W. Rowland (Fellow), Professor 
the meeting of the International Goiter Con- of Pharmacology, University of Mississippi, 
ference in Berne. was elected President-Elect for 1934-35 of 

the Mid-South Post Graduate Medical As- 

Acknowledgement is made of the follow- sembly, at its recent meeting (49th) at 
ing gifts to the College Library of publica- Memphis, Tenn. 

tions by members : 

Dr. H. Sheridan Baketel (Fellow), Jer- Dr. John A. Kolmer (Fellow), and Dr. 

sey City, N. J. — 1 reprint; Henry L. Bockus (Fellow), both of Phila- 

Dr. W. R. Brooksher (Fellow), Fort delphia. Pa., under the auspices of the Med- 
Smith, Ark. — 1 reprint; ical Society of New Jersej^ in cooperation 

Dr. Ralph O. Clock (Fellow), New York, with Rutgers University, recently delivered 
N. Y. — 2 reprints; lectures on “Pneumonia Therapy” and “Dis- 

Dr. Ronald L. Hamilton (Fellow), Sayre, eases of the Liver”, respectively, in con- 

Pa. — 1 reprint; nection with a series of graduate lectures 

Dr. Maurice Kovnat (Associate), New for members of the Union County (N.J.) 

Brighton, N. Y. — 3 reprints ; Medical Society. 

Dr. Howard E. Marchbanks (Fellow), 

Pittsburg, Kansas — 2 reprints; Dr. John V. Smith (Fellow), Perth Am- 

Dr. Sydney Nussbaum (Associate), boy, N. J., has been appointed a member 

Brooklyn, N. Y. — 8 reprints. of the State Board of Institutions and 

Agencies. 

Dr. Harold F. Machlan (Fellow), was 

recently officially transferred from the Vet- Dr. Adolph Sachs (Fellow), Omaha, 
erans Administration Hospital at Indian- Nebr., has been elected Vice President of 

apolis to the hospital associated with the the newly organized Omaha Mid-West 

Veterans Administration Home, Dayton, Clinical Society, the membership of which 

Ohio, is limited to one hundred physicians. 

Dr. S. A. Slater (Fellow), Worthington, Dr. Harlow Brooks (Fellow), New York 
Minn., was recently reappointed a member Citj"-, has been named as an Adviser of the 

of the Minnesota Medical Executive Board, recently organized New York Institute of 

Dr. Slater is Superintendent of the South- Clinical Oral Pathology'. The initial mem- 

western Alinnesota Sanatorium, a member bership is made up of one hundred physi- 

of the Board of Directors of the Minnesota cians and dentists. It is announced that the 

Public Health Association and, during Jan- activities of the organization will be ex- 

uary of tliis year, was elected President of tended over the country. 

the Sioux \'alley Medical Societj". 

— Dr. Karl E. Kassowitz (Fellow), Mil- 

Dr. David Riesman (Fellow), Philadel- waukee, W'^is., was recently elected Presi- 

phia. Pa., has been elected Professor of dent of the Milwaukee Pediatric Societj-. 
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Dr. Walter L. Bierring (Fellow), Des 
Moines, Iowa, was reelected Secretarj'^ of 
the Federation of State Medical Boards of 
the United States at the Chicago meeting, 
February 13-14, 1933. 


Dr. William D. Cutter (Fellow), Chicago, 
111., who is Secretary of the Council on 
Medical Education and Hospitals of the 
American Medical Association, was ap- 
pointed Managing Editor of the Federation 
BuUetin. 


Dr. Henry A. Rafsky (Fellow), has been 
appointed Consulting Gastro-Enterologist to 


the Rockaway Beach Hospital, New York 
City. 


Dr. Charles H. McEnerney (Associate), 
Washington, D. C., was recently reelected 
Secretary-Treasurer of the American Soci- 
ety for the Study of Arthritis; also Dr. 
McEnerney has been appointed as Consul- 
tant in Arthritis to the Providence Hospital, 
Washington, D.C. 


Dr. David W. Kramer (Associate), Phil- 
adelphia, Pa., was recently promoted to As- 
sistant Professor of Medicine at the Jeffer- 
son Medical College of Philadelphia. 


ABSTRACT OF THE MINUTES OF THE MEETINGS 
OF THE BOARD OF REGENTS 
Montreal, Canada 
February 6-10, 1933 


First Meeting, February 5 
The Board of Regents of the American 
College of Physicians was presided over by 
Dr. F. M. Pottenger, President, Monrovia, 
Calif. The following members were pres- 
ent: Drs. Francis M. Pottenger, Maurice- 
C. Pincoffs, George Morris Piersol, Wil- 
liam D. Stroud, William Gerry Morgan, 
Walter L. Bierring, John H. Musser, O. H. 
Perry Pepper, James H. Means, James 
Alex. Miller, David P. Barr, Arthur R. 
Elliott, James B. Herrick, Clement R. 
Jones, Noble Wiley Jones, and W. Blair 
Stewart. 

Dr. Carl V. Weller, retiring Editor of 
the Axnai.s of Intkrxai, Medicine, was 
present on invitation. The Executive Sec- 
retary, E. R. Loveland, acted as Secretarj" 
of the meeting. 

.‘\bstracted Minutes of the previous meet- 
ing of the Board of Regents held at the 
College Headquarters, Philadelphia, Novem- 
ber 13, 1932, were read and approved. 

As incomplcted business from the pre- 
ceding meeting of the Board, the following 
re.^olutions were presented by Dr. William 
Gerry Morgan, Secretary-General. 

DR. EL.MER HENDRICKS FUNK 

In an organization such as the Amcr- 
ic.'itt College of Physicians, with a rc- 
■^tricted membership, the withdrawal of 


a single member by resignation or 
death is always an occasion for regret. 
In the death of Dr, Elmer Hendricks 
Funk the College sustains a loss 
greater than the mere withdrawal ot 
one of its most influential members. 

He was born in the City of Phila- 
delphia and there he grew up and was 
educated, having received his medical 
education at Jefferson Medical College, 
from which he graduated with honor 
in 1908. He served there as resident 
physician, chief resident physician, 
medical director, and medical director 
and phj'sician in charge in the depart- 
ment for diseases of the chest._ Ho 
also served as resident ph 3 'sician iii tne 
Philadelphia Hospital for Contagious 
Disease and the Whitehaven Sanitaruim 
for Tuberculosis. In all of these im- 
portant posts he left behind him an en- 
viable record for the highest type o 
medical efficicnej' as well as for nj^ 
unfailing gentle courtesy and fair dca - 
inp. 

Dr. Funk was blessed with the r.in 
gift of winning the confidence, rc.->pe . 
and affection of those great leaders n 
medicine with whom he was fortumi ^ 
enough to be thrown during the to 
mativc 3 ’ears of his professional ' 
These happy contacts contnlmtetl i • 
little to the rapid strides which he e.i . 
made in scientific medicine. 

He had a prodigious capacity • 
work so that his days were filled v 
intensive study “investigation, resr^art 
teaching, writing, lecturing, ."'''^''^, • 1 !"' 
organized medicine and civic phi •* 
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thropy,” all of the most dependable tj-pe 
and of the highest scientific value. 

He contributed to many standard 
works and published in 1930 his volume 
entitled “The Diseases of the Respira- 
torj’^ Tract.” He was recognized as an 
authority on the subject of tuberculosis. 

On April 1, 1923, Dr. Funk was 
elected a Fellow of the American Col- 
lege of Physicians. At the San Fran- 
cisco meeting in April 1932, he was 
unanimously elected Treasurer. His 
death occurred on May 13, 1932, be- 
fore he had been able to undertake the 
arduous duties attached to tliat office. 
His death at the age of 46 prematurely 
cut short a career of great promise and 
has robbed the medical profession and 
the public of one of the most gifted 
men of his generation. 

WhERE-A-S, Divine Providence has seen 
fit to remove from our midst through 
sudden and untimely death Dr. Elmer 
Hendricks Funk, who although among 
the younger Fellows was yet an earnest 
and energetic member and a physician 
of great promise; tlierefore be it 
Resoeved, That in his death tire pro- 
fession and the American College of 
Physicians has sustained an irreparable 
loss; and be it further 
Resoeved, That we extend to his be- 
reaved family our deepest sympathy and 
send them a copy of these resolutions, 
and be it further 

Resoeved, That these resolutions be 
entered upon our records. 


DR. JOHN ALDEN LICHTY 

The name of John Alden Eichty is 
indelibly linked with the history of the 
development and progress of the Amer- 
ican College of Physicians. Perhaps 
no single member has contributed more 
toward raising the College to its pres- 
ent enwable place among the outstand- 
ing medical organizations of tlie world. 
His untiring zeal and devotion to the 
best interests of the College is one of 
the bright pages in that history. 

Dr. Lichty was born in Aleyersdale, 
Pennsylvania, February 26, 1866. He 
graduated from Mount Union College, 
from which he received several degrees, 
and from the University of Pennsyl- 
vania School of Medicine in 1893, and 
from the University of Berlin in 1896. 
He occupied many important posts, 
among which may be mentioned Asso- 
ciate Professor of Medicine. Univer- 
sity of Pittsburgh ScItooI of Medicine ; 
Hsiting physician, klercy Hospital, 
Pittsburgh : visiting physician, Columbia 
Hospital. Pittsburgh; consulting physi- 
cian, Presbyterian Hospital, Pitts- 


burgh; Superintendent of Clifton 
Springs Sanitarium, which position he 
occupied at the time of his death. He 
was a member of many of the leadng 
medical organizations of this country, 
and was past president of the Ameri- 
can Gastro-Enterological Association. 
Dr. Lichty was a prolific writer, having 
published many splendid articles upon 
a variety of medical subjects. He con- 
tributed to several standard textbooks. 

Dr. Liclity was elected a Fellow of 
the American College of Physicians on 
December 29, 1916. For many years he 
was a member of the Board of Regents, 
and for two years was third Vice- 
President. Of his many signal contri- 
butions to the College, perhaps the 
most notable was his organization of the 
Credentials Committee, of which he was 
the first Chairman, and on which he 
served with distinction. 

In the death of Dr. Lichty on May 2, 
1932, the College sustained an irrepar- 
able loss. Perhaps no single activity 
in Dr. Lichty’s life was nearer to his 
heart and thoughts tlian were the af- 
fairs of the College. 

WHERE.AS, Almighty God in his wis- 
dom has taken from among us Dr. 
John Alden Lichty, one of our oldest 
and most devoted members, who for 
mpre than forty years was a distinguished 
clinician; therefore be it 

Resolved, That we enter upon our 
records this minute of our lasting re- 
gret at his passing, and our sincere ap- 
preciation of his long life of devotion 
to the best interests of his profession 
and of this College; and be it further 

Resoeved, That a copy of this report, 
preamble, and resolutions be sent to his 
bereaved family. 


DR. CHARLES G. LUCAS 

With the passing of Dr. Charles G. 
Lucas to his eternal rest July 7, 1932, 
the American College of Physicians 
has been deprived not only of one of its 
loj'al members, but also of one of its 
strong, dependable guiding influences 
throughout nearly all of the years since 
it came into being. 

Born in Cincinnati in 1868, Dr. Lucas 
received his education both premedical 
and medical in the institutions of Louis- 
ville, Kentuckj*. It was there that he 
carried on the practice of his profes- 
sion. And during all those years was 
a member of the faculty of the Medical 
Department of the University of Louis- 
ville, in which in 1915 he was made 
Chief of the Department of Gastro- 
Enterology, a position he held until his 
death. 
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Dr. Lucas was a member of many of 
the leading medical organizations of 
the United States, among which was 
tlie American Gastro-Enterological As- 
sociation, of which he was President in 
1926 ; and the American College of Phy- 
sicians, and served on the Board of 
Regents 1922-1923 and 1925-1928. _ 

Few men in our profession enjoyed 
as wide a circle of devoted friends as 
did this outstanding physician. He will 
be keenly missed throughout the land 
wherever medical men foregather. 

Whereas, By the inscrutable decree 
of Divine Providence the American 
College of Physicians has lost in the 
death of Dr. Charles G. Lucas one of 
its most esteemed members, who for 
many years took a leading and active 
part in the conduct of its affairs, as well 
as being an outstanding member of his 
profession; therefore be it 
Resoetod, That we enter upon our 
records this minute of our lasting re- 
gret at his passing and our sincere ap- 
preciation of his long life of devotion 
to the best interests of his profession 
and of this College; and be it further 
Resolved, That a copy of this report, 
preamble, and resolutions be sent to his 
bereaved family. 


Dr. Morgan further reported upon deaths 
of members during the past year, amount- 
ing to twenty-five FelloAVS and seven Asso- 
ciates; sixteen of these had been previously 
reported to the Board of Regents, the fol- 
lowing being the additional list: 

Fclloivs : 

F. T. Billings, Pittsburgh, Pa., Januar 3 ' 
5, 1933. 

Edward Bates Block, Atlanta, Ga., Octo- 
ber 25, 1932. 

Henrj* Daspit, New Orleans, La., De- 
cember 19, 1932. 

Gayfrce Ellison, Norman, Okla., Decem- 
ber 22, 1932. 

William Engclbach, Springfield, 111., No- 
vember 22, 1932. 

Edward Louis Heintz, Chicago, 111., De- 
cember 7, 1932. 

Frank H. Pratten, London, Out., Decem- 
ber 10, 1932. 

William Sydney Thayer, Baltimore, Md., 
December 10, 1932. 

Carl \ ictor V ischcr, Philadelphia. Pa., 
NovfmiKrr 15, 1932. 


Associates : 

Alfred HenrjL Indianapolis, Ind., Decem- 
ber 12, 1932. . 

Fenton Benedict Turck, New York, N. Y., 
November 16, 1932. 

Upon motion regularly moved, seconded 
and carried, it was 

Resolved, that the report of the Secre- 
tary-General be accepted. 

Dr. William D. Stroud, Treasurer, re- 
ported, in connection with incompleted busi- 
ness from the previous meeting, that in ac- 
cordance with resolutions adopted by the 
Board of Regents, new bank accounts had 
been opened in the Royal Bank of Canada, 
Montreal, and the Provident Trust Com- 
pany, Philadelphia; and that the securities 
belonging to the College had been trans- 
ferred from Pittsburgh to the Girard Trust 
Company, Philadelphia, 

The report of the Treasurer was re- 
ceived and placed on file. 

In the absence of Dr. Sydney R. Miller, 
Chairman of the Committee on Constitu- 
tion and By-Laws, the Executive Secretary 
presented his report. In accordance with 
instructions of the Board of Regents, the 
Committee on Constitution and By-Laws 
had published the recommended amendments 
to tlie By-Laws in the January Issue of 
the Annals oe Internal AlEorciNE. The 
amendments provide for: 

(1) A consolidation of the Committee on 
Credentials, so that in the future there will 
be but one Committee for both Fellowship 
and Associateship. This Committee to be 
comprised of three members from the Board 
of Regents and three members from the 
Board of Governors; 

(2) To provide that the Editor of the 

Annals of Internal Medicine shall be 
an ex-officio member of the Board of Re- 
gents. , 

The amendments were to be submitlc 
at the General Business Meeting at Montrea 
on February' 9. Upon motion regular } 
adopted, it was 

Resolved, that the amendments, as 
sented by the Committee on Constitution 
and By-I.,aw's, be approved. 

Dr. George Morris Pier.sol, Chairman oi 
the Committee on Credentials, presented t‘- 
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following candidates, whose election to Fel- 
lowship was recommended: 

Charles William Crankshaw, Consultant 
and Medical Advisor, Staff of the Med- 
ical Department-General, Prudential 
Life Insurance Company, Newark, 
N. J.; 

Luis Manuel De Bayle, Nicaraguan Min- 
ister to the United States, Washing- 
ton, D. C. ; 

Charles Austin Doan, Professor of Medi- 
cine, Ohio State University College of 
Medicine, Columbus, Ohio; 

John B. Doyle, former Assistant Pro- 
fessor of Neurology, Graduate School 
of Medicine, University of Minnesota, 
and Neurologist to St. Vincent’s Hos- 
pital, Hospital of the Good Samaritan 
and Queen of Angels Hospital, Los 
Angeles, Calif.; 

Everett Colgate Jessup, Assistant Clinical 
Professor of Medicine, Columbia Uni- 
versity College of Physicians and Sur- 
geons, Roslyn, N. Y. ; 

Josephine Carrier Lawney, Dean and Pro- 
fessor of Medicine, Woman’s Christian 
Medical College, Shanghai, China; 
Malcolm Thomas MacEachern, Director 
of Hospital Activities, American Col- 
lege of Surgeons, Chicago, 111.; 
Thomas Turlay Mackie, F.R.C.P. & S., 
D.N.B., Instructor in Medicine, Colum- 
bia University College of Physicians 
and Surgeons, New York, N. Y. ; 
Harry A. Pattison, Director, Potts Me- 
morial Hospital, Livingston, N. Y. ; 
George Alfred Skinner, Colonel, M.C., 
U. S. Army, Omaha, Nebr. ; 

Willard Burr Soper, Associate Professor 
of Medicine, Yale University School of 
Medicine ; Medical Director, William 
Wirt Winchester Hospital, New Haven, 
Conn. ; 

Nathan Bristol Van Etten, Member, Com- 
mittee on the Costs of Medical Care; 
Medical Director, Morrisania Hospital, 
New York, N. Y. 

For Advauccwoit from Associateship to 
FcUo2vship : 

Arnold S. Anderson, St. Paul, Minn. 
Ralph Lee Fisher, Detroit, Mich. 

Michael Robert Haley, Dayton, Ohio. 


Arthur Fisher Heyl, New Rochelle, N. Y. 

John Francis Kenny, Pawtucket, R. I. 

Erwin Curtis Miller, Worcester, Mass. 

Frank B. Morrissey, St. Paul, Minn. 

Rudolph Virchow Powell, St. Louis, Mo. 

Benjamin Bruce Souster, St. Paul, Minn. 

Edwin Chester Swift, Jacksonville, Fla. 

Henry Hubert Turner, Oklahoma City, 
Okla. 

J. Russell Twiss, New York, N. Y, 

Upon motion by Dr. O. H. Perry Pepper, 
seconded by Dr. Arthur R. Elliott, and 
regularly carried, it was 

RESOL.\reD, that the above list of physi- 
cians be and herewith is elected to Fellow- 
ship in the American College of Physicians. 

Dr. Carl V. Weller, retiring Editor of 
the Annans of Intfrnai, Medicine, pre- 
sented a report, reviewing his experience as 
Editor of the Annaes and making sugges- 
tions and recommendations concerning the 
journal in the future. Among his comments, 
he mentioned the fact that 393 separate 
papers passed through the editorial office in 
the last nineteen months, indicating that 
there is an increased volume of material 
from which to select articles for publication 
in the journal, and, therefore, an added op- 
portunity to improve the quality of the ma- 
terial selected for publication. In the past, 
it had been Dr. Weller’s practice to devote 
approximately fifty per cent of the available 
space in the Annaes to the papers delivered 
at the Clinical Sessions and fifty per cent to 
the papers selected from those submitted from 
at large for publication. In addition, it has 
been his aim to have the final article in each 
number represent the history of medicine, or 
ethical, or cultural aspects of medicine. He 
suggested the desirability of occasionally 
giving a comprehensive survey or review 
of some subject such as has not been done 
in the past. In regard to the size of the 
Annaes, he recommended the present size 
of approximately one hundred and fifty 
pages per issue as desirable, but with effort 
expended upon the improvement of the qual- 
ity of the journal; and he further recom- 
mended that the personality and individuality 
which the journal has achieved be main- 
tained, and that changes in format and com- 
position of material should be gradually 
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changed, if such changes are thought desira- 
ble. Dr. Weller has considered the Annals 
OF Internal Medicine chiefly as a medium 
for postgraduate education in internal med- 
icine. Its purpose was not to broadcast the 
more complicated pieces of work in experi- 
mental medicine, but to serve as the medium 
for postgraduate education to the more than 
three thousand subscribers scattered over the 
country. 

On motion by Dr. Means, seconded and 
regularly carried, it was 

Resolved, that the Board of Regents of 
the American College of Physicians extend 
to Dr. Carl V. Weller a vote of thanks for 
his very able conduct of the Annals of 
Internal Medicine since the death of Dr. 
Warthin. 

The following resignations, after being 
individually considered, were by resolution 
accepted : 

Fellows : 

William P. Buffum, Providence, R. I. 

A. H, W. Caulfeild, Toronto, Ont. 

Clyde L. Cummer, Cleveland, Ohio. 

Linton Gerdine, Athens, Ga, 

H. Brooker Mills, Philadelphia, Pa. 

A. W. Moody, Winnipeg, Man. 

Walter B. Mount, Montclair, N. J. 

Warren T. Vaughan, Richmond, Va. 

Associates: 

Edwin H. Mcllvain, Philadelphia, Pa. 

Henry J. Walton, Baltimore, Md. 

Action on the resignation of the following 
was by resolution deferred : 

FcUoxvs: 

I. Hope Alexander, Pittsburgh, Pa. 

Thomas B. Futcher, Baltimore, Md. 

Edward Livingston Hunt, New York, 

N. Y. 

Associates : 

R. W. Baer, Frederick, Md. 

James W. Bruce, Louisville, Ky. 

J. W. Earl Ellcnberger, Wilkinsburg, Pa. 

James J. Gable, Norman, Okla. 

Charles A. Howland, Schenectady, N. Y. 

Thaddeus Walker, Grossc Point’c, Jklich. 

Everett E. Watson, Salem, ^'a. 

President Pottenger suggested that there 
were two matters that should receive some 


thought and be referred to the proper Com- 
mittees. The first one concerns the ques- 
tion of the admission of new members to 
Associateship. The By-Laws provide that a 
candidate may be presented for Associate- 
ship after he has been graduated but three 
years, but this does not give the candidate 
sufficient time, in many cases, to be known 
by our Fellows in his locality, nor does it 
assure the College of the fact that he will 
remain in the field of internal medicine. 

Dr. Pottenger, after some discussion by 
the members of the Board, suggested that 
possibly the Regent or the Governor in a 
given district might have a Committee of 
five or six Fellows appointed before whom 
candidates would come for a personal inter- 


view before their credentials would be re- 
ferred to the Committee on Credentials. 

The other matter President Pottenger 
wished to present was the suggestion of a 
change in our method for electing Life 
Members. He wished to refer to the Fi- 
nance Committee for their consideration 
some plan by which members, so to speak, 
might underwrite their dues for the balance 
of their lives, and thus become Life Mem- 
bers. For instance, the maximum Life 
Membership Fee might be, as at present, 
$400.00, in addition to a Fellow’s initiation 
fee. However, from the period of forty- 
five years of age to sixty-five years of age 
(when a member’s dues may be waived), 
the member would need to pay only an 
amount equal to his dues for the intervening 
years. For instance, if a man is fifty years 
of age, he would pay his dues for fifteen 
years and become a Life Member, which 
would entitle him to active membership not 
only until sixtj'-five years of age, but tor 
his entire lifetime. Many Fellows shoni 
be attracted to this plan of Life Member 
ship who have not been attracted to the 
previous plan, requiring a total payment ot 
$500.00. Dr. Pottenger further referred to 


findings established by skilleil actuarn.- 
which show conclusively that life mcmlx-r 
ship could be carried successfully ami t*' 
the benefit of the organization initiasm'- 
this plan. 

Adjournment. 
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Second Meeting, February 7 

The following' members of the Board of 
Regents were present; Drs. F, M. Potten- 
ger, George ^Morris Piersol, Maurice C. 
Pincoffs, Noble A¥iley Jones, William D. 
Stroud, William Gerry Morgan, Walter L. 
Bierring, George E. firown, John H. Mus- 
ser, 0. H. Perry Pepper, James S. McLes- 
ter, Jonathan C. Meakins, James H. Means, 
James Alex. Miller, David P. Barr, Arthur 
R. Elliott, James B. Herrick, Clement R. 
Jones and Mr. E. R. Loveland, Executive 
Secretary. 

Minutes of the previous meeting were ab- 
stracted and approved as read. 

Dr. William Gerry Morgan, Secretary- 
General, presented several cases concerning 
fees and dues of individual members. Indi- 
wdual action is recorded in the official 
ilinutes of the College. The following 
principles, however, were maintained; (1) 
the regular rules concerning annual dues as 
printed in the folder of the College should 
be maintained. This refers to the matter 
of $10.00 being the minimum to which the 
dues of full-time medical teachers and full- 
time employees of the State may be reduced ; 
(2) former members who were dropped 
because of delinquency may be reinstated 
by the Board of Regents subject to the pay- 
ment of all their delinquent dues; (3) the 
Board of Regents may waive partially, or 
fully, the dues of members who are phys- 
ically incapacitated, but the waiver of said 
dues shall be made from year to year, sub- 
ject to tlie recoverj’- of the member and his 
again entering practice; (4) members shall 
not be required to pay dues after they have 
readied the age of sixty-five years, but the 
responsibility for notifying the Executive 
Offices shall be that of the member. 

Upon motion regularly moved, seconded 
and carried, it was 

ResouTd, that the College donate to the 
John Crerar Library of Chicago the An- 
x.tU,s OF IxTiaix-Ai, Medicine, Volume VI, 
Nos. 1 to 6, inclusive. 

Upon motion by Dr. McLester, seconded 
and regularly carried, it was 

Resolved, that the Board of Regents ap- 
prove of the action taken and the letters 
submitted by Drs. Pottenger and l^Iorgan 
in connection with adding the influence of 


the American College of Physicians to the 
Medical Library Association for a reduction 
in the prices of German medical journals 
to subscribers in this countr 3 L 
On behalf of the Chairman of the Board 
of Governors, Dr. W. Blair Stewart, who 
was absent, the Executive Secretary pre- 
sented the following list of 112 candidates 
whom the Board of Governors had recom- 
mended to the Board of Regents for election 
to Associateship ; 

Edward Lee Alexander, Newport News, 
Va. 

Francis William Baldwin, New York, 

N. Y. 

Paul M. Basse!, Temple, Texas. 

George C. Beach, Jr., Fort Sam Houston, 
Texas. 

Orpheus J. Bizzozero, Waterbury, Conn. 
LeRoy Walton Black, Rutherford, N. J. 
James Lewis Blanton, Fairmont, W. Va. 
Frank Runcorn Borden, Randolph Field, 
Texas. 

James Albert Bradley, New Orleans, La. 
Raymond W. Bradshaw, Oberlin, Ohio. 
Timothy F. Brewer, Hartford, Conn. 
Paul Brindley, Galveston, Texas. 

Boj'd Franklin Brown, Huntington, 
W. Va. 

Harold F. Browm, Buffalo, N. Y. 

Clyde Windom Brunson, Brooklyn, N. Y. 
D. Grant Campbell, Montreal, Que. 

Guy Walter Carlson, Appleton, Wis. 
Douglas Gordon Chapman, Richmond, \^a. 
Charles Walter Clarke, New York, N. Y. 
Thomas J. Coogan, Chicago, 111. 

Henry Charles Crossfield, East Orange, 
N. J. 

Grover Cleveland Dale, Goldsboro, N. C. 
Ward Darlei% Jr., Denver, Colo. 

Frank Lowell Dunn, Omaha, Nebr. 
Edgar Durbin, Denver, Colo, 
philips J. Edson, Pasadena, Calif. 

Ray Elledge, Hammond, Ind. 

William White Falkener, Newport News, 
Va. 

Ralph Jilanos Fellows, Galveston, Texas. 
Clement Coleman Fenton, Morgantown, 
W. Va. 

Carl Herman Gellenthien, Valmora, N. M. 
Mark Gerstle, Jr., San Francisco. Calif. 
George Albert Gray, Abilene, Texas. 
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Percival Allen Gray, Jr., Santa Barbara, 
• Calif. 

Edward Alfred Greco, Portland, Maine. 
David S. Greenspun, Bridgeport, Conn. 
Joseph Hajek, New York, N. Y. 

Ronda Horton Hardin, Banners Elk, N.C. 
Robert Ammiel Hare, Santa Barbara, 
Calif, 

Benedict Richard Harris, Hamden, Conn. 
Edward Hagerman Hashinger, Kansas 
Cit 3 ^ Mo. 

Michael Gerard Healy, Randolph Field, 
Texas. 

Joseph Emmet Hirsh, Birmingham, Ala. 
Roy Herbert Holmes, Muskegon, Mich. 
D. Waldo Holt, Greensboro, N, C. 
Arthur Hartt Jackson, Washington, Conn. 
Guy Carleton Jarratt, Vicksburg, Miss. 
Clarence Emory Johnson, Long Beach, 
Calif. 

George Stephen Johnson, Denver, Colo. 
Harry Gardner Johnson, Buffalo, N. Y. 
Ernest L. Kiesel, Scranton, Pa. 

John Glenwood Knauer, Washington, D.C. 
Vincent W. Koch, Janesville, Wis. 
Rudolph A. Kocher, Carmel, Calif, 
Elmer Elgin Kottke, Des Moines, Iowa, 
Manfred Kraemer, Newark, N. J. 
Roderick Alexander Macaulay, Spring- 
field, Mass. 

Frank Rowe Maddison, Tacoma, Wash. 
Bernard Abraham Manace, Corvallis, Ore. 
Frank Raymond Mazzola, Jamaica, N. Y. 
David William McKechnic, Montreal, 
Quc. 

Bernardine Thomas McMahon, Loomis, 

N. Y. 

Joseph Marion Mcssick, Rochester, Minn. 
Albert John Jilichels, East Liverpool, 
Ohio 

Ida J. Mintzer, Jamaica, N. Y. 

Edward Winfield Miskall, East Liverpool, 
Ohio. 

Morris Eli Missal, Rochester, N. Y. 
Daniel Murrah Molloj", Guatemala City, 
Guatemala 

Allen Hoyt Moore, Doylcstown, Pa. 

.'\nita Mary Miilil, S.nn Diego, Calif. 
Frcflerick William Mtilsow, Cedar Rap- 
ids, Iowa. 

Jerome A. Mnrphy. Buffalo, N. Y, 
1‘rcdericl: \\ . Xiehaus, Omaha, Nebr. 
I-dwrud Sterling Xichol, .Miami, Fia. 


Joseph Frederick Painton, Buffalo, N. Y. 
George Washington Parson, Texarkana, 
Texas. 

John Ryer Poppen, Washington, D. C. 
Ernest Boring. Porter, Coronado, Calif. 
Harold Walter Potter, Newport News, 
Va. 

Harrj’- Hansell Preston, Hot Springs, Ark. 
Robert McNair Purdie, Houston, Texas. 
Warren Wilson Quillian, Coral Gables, 
Miami, Fla. 

Jesse Dean Riley, State Sanitorium, Ark. 
James O. Ritchey, Indianapolis, Ind. 
Samuel Frederick Rosen, Savannah, Ga. 
Max Harold Ruby, Waterbury, Conn. 
Edwin Philip Russell, Rome, N. Y. 
Robert Burns Sanderson, Crown Point, 
Ind. 

Victor Ewald Schulze, Rochester, Minn. 
Francis J. Scully, Hot Springs, Ark. 
Harold Nathan Segall, Montreal, Que. 
Laurence Fox Segar, Detroit, Mich. 
Henry Kirven Speed, Sayre, Okla, 
George Black Stericker, Springfield, Hk 
Landon Elwood Stubbs, Newport News, 
Va. 

George Courtney Stucky, Lansing, Mich- 
George B. Topmoeller, Cincinnati, Ohio. 
Clarence Johnson Tidmarsh, Montreal, 
Que. 

Neville Thompson Ussher, Santa Bar- 
bara, Calif. 

Samuel A. Vogel, Buffalo, N. Y. 

James C. Walsh, Watertown, N. Y. 
Harold M. Walton, Loma Linda, Calif- 
James Harold Watkins, Montgomerj', ^Ala. 
Francis Charles Weber, Newark, L- J* 
Emil Weiss, Chicago, 111. 

William Graham Weston, Vicksburg, 
Miss. 

James H. Wheeler, Henderson, N. C. 
Joseph Wiener, Asbnry Park, N. J- _ 
Dwight Locke Wilbur, Rochester, Mi'iU- 
John Woodworth Wilce, Columbus, Ohio. 
Ruth Walker Wilson, Beaver, Pa. 

Burton L. Zohman, Brooklyn, N. ^ • 

The entire list was e.xamined individu-T > 
bi' members of the Board of Regents, a tc.^ 
which the following resolution was adoptc . 

RKsor.Vi:n, that the above list of 
dates shall be and arc herewith 
to Associatesbip in the American Co- 
of Phj'sicians. 
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The Executive Secretary presented mimeo- 
graphed copies of the financial report of the 
College for 1932. The accounts of the Col- 
lege had been audited by an accountant and 
his detailed report ^vas attached. Estimated 
income and expenditures for 1933 and sug- 
gested budgets were also presented. The 
reports were not discussed, but put in the 
hands of the Regents for examination and 
later anab'sis. 

The Executive Secretary presented a list 
of fortj'-four names of members who were 
two or more years delinquent in their dues, 
and whb, according to the Bj’-Laws, are 
subject to being dropped from membership. 
The list had been presented to tlie Board 
of Governors and some of them expressed 
a desire to have a few weeks to go over 
it in a final effort to influence desirable 
members to retain their memberships and 
to make provision for the payment of their 
dues. It was pointed out that out of a 
total membership of niore than twenty- 
eight hundred, this was a comparativeh' 
small list of delinquent members. On motion 
by Dr. Pepper, seconded and regularly car- 
ried, it was 

Resolved, that the list of members de- 
linquent for two or more years be referred 
to tlie individual Governors for the districts 
in which such delinquents reside, and if 
after a period of a montli thereafter such 
delinquent members do not make arrange- 
ments for the payment of their dues, they 
may be dropped automatically from the 
rolls of the College. 

Dr. James Alex. Miller, in the absence 
of Dr. Charles G. Jennings, Chairman, pre- 
sented the report of the Committee on Pub- 
lic Relations as follows; 

REPORT OF COiMMITTEE ON 
PUBLIC RELATIONS 

The final report of the Committee on 
the Costs of kledical Care is entitled ; 
“Medical Care for the American Peo- 
ple.” 

It is the twenty-eighth publication of a 
seri^ representing an extensive and in- 
tensive effort to collect the factual data 
roncerning numerous problems involved. 
These studies were made over a period 
of five years, after the expenditure of 
an extraordinary amount of tliought, ef- 
fort, and money. 

The facts presented are of immense 


importance to the country as a whole 
and the medical profession in particular. 
They deserve the most careful study 
and consideration. 

The detailed information is contained 
in the twenty-seven interim reports 
previously published, and only a brief 
summary is included in the final report. 
The main emphasis of the final report 
is placed upon certain definite recom- 
mendations proposed by the Committee 
as the basis for a plan of reorganiza- 
tion of medical practice, so as to meet 
the social and economic defects of the 
existing system brought out by the fac- 
tual data. 

These recommendations are in the 
form of separate majority and minority 
reports with a few members of the 
Committee declining to assent to either 
report. 

The widespread discussion which has 
followed the publication of the final re- 
port is centered upon the recommenda- 
tions suggested. This is most unfortu- 
nate as it has overshadowed the great 
value and significance of the studies 
upon which these recommendations are 
presumably based. 

It is the opinion of your Committee 
that the publication of definite recom- 
mendations was premature and unjusti- 
fied by the facts presented. A careful 
analysis of the text of the reports shows 
that the recommendations are really 
only tentative suggestions for future 
consideration and careful experimenta- 
tion, and in our opinion should have 
been offered as such. 

It is also our belief that the actual 
factual data contained in the various 
reports are of such value that they de- 
serve most careful study on the part of 
the medical profession. These facts 
reveal a situation which calls for con- 
sideration and action leading to modifi- 
cation of existing medical practice, and 
in any such modification the medical 
profession should take a leading part. 

It would be very unfortunate if pre- 
judice caused by differences of opinion 
concerning the recommendations should 
belittle the ^’alue of the facts them- 
selves. It would be still more unfortu- 
nate if either prejudice or inaction 
should deprive the medical profession of 
its rightful position of leadership in any 
program for remedying existing in- 
equalities or injustices in the operation 
of the practice of preventive and cura- 
tive medicine. 

Our Committee, therefore, recom- 
mends that the individual Fellows of 
the American College of Physicians be 
urged to studv tlie facts presented in 
the report of the Committee on the 
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Costs of Medical Care, uninfluenced bj'^ 
the acrimonious discussion which has 
been raised by the publication of the 
various recommendations, and we also 
recommend that the organized repre- 
sentatives of the medical profession in 
each community be urged to consider 
these nroblems in the light of their 
vari'ing local needs and conditions, for 
it is our belief that by this method the 
enlightened leadership of the medical 
profession can point the way to im- 
provements of great value, both to the 
public and to the medical profession 
itself. 

In commenting upon the report. Dr. Mil- 
ler said that the Regents might desire to 
have this report read at the General Busi- 
ness Meeting of the College and to have it 
published in the Aknaps of Internal 
Medici XE. On motion recorded and regu- 
larly carried, it was 

Resolved, that the Board of Regents of 
the American College of Physicians hereby 
approves the report of the Committee on 
Public Relations and directs that said re- 
port be printed in the Anxals of Internal 
Medicine. 

Dr. James B. Herrick re-presented the 
cordial invitation of the City of Chicago, 
as extended at the November meeting of 
the Board of Regents, for the College to 
meet in Chicago during 1934. 

Adjournment. 

Third Mrctiiu/, Pebntary JO 

With Dr. George Morris Picrsol presid- 
ing, as the new President, the meeting was 
attended by the following Regents : Drs. 
George Morris Piersol, Francis M. Potten- 
ger, Maurice C. Pincoffs, William D. 
Stroud, William Gerry Morgan, Walter L. 
Eicrring, John H. Musser, O. H. Perry 
Pepper, James S. McLester, Jonatiian C. 
Meakins. James H. Means, James Alex. 
Miller. David P. Barr, Clement R. Jones, 
\V. Blair Stewart, Luther F, Warren and 
•Mr. K. R. Loveland, Executive Secretary. 

Dr. Piersol introduced Dr. Luther F. 
\N arren, of Brooklyn, newly elected mem- 
her Ilf the Board. The E.xecutive Secretary 
acted ai; Secretary of the meethig. 

By rc-iilntion. tlu- Minutes of the pre- 
vio'.o trnctiii'.r of tlie Board of Regent.', were 
di'l*' n^. <! wiiij III,. Pri'i-iflent called upon 


the Executive Secretary to present his re- 
port on the finances of the College, which 
follows. Mr. Loveland analyzed for the 
Board the comparative cost of conducting 
the last four Clinical Sessions and other 
details of the financial statements. He said 
in part; “When I submitted estimates of 
Income and Expenditures for 1932, one year 
ago, I estimated that the surplus for the 
year would be $9,970.00. The year’s opera- 
tion discloses a surplus of $9,623.08, or a 
difference of only $356.92. The total cash 
income for 1932 was $75,785.31, which is 
mentioned merel}" to apprise the Board of 
the volume of College business transacted. 
During the year 1932, $9,623.08 was added 
to the General Fund, making a total of 
$64,810.97 ; $975.00 was added to the Endow- 
ment Fund, making a total of $53,375.00. 
The combined funds now amount to $118,- 
185.97. 

“ . . . . Increased expenditures for 1932 
were occasioned by a far more expensive 
meeting, due to its being held in San Fran- 
cisco and due to the awarding of the John 
Phillips Memorial Prize for the first time. 
A¥hile the Annals of Internal Medicine 
showed a deficit of $1,266.13 on Volume V, 
the journal showed a surplus for tlie cal- 
endar year of 1932 of $196.27. This im- 
provement in the financial publication of tlie 
journal is due chief!}" to the following: (a) 
a reduction in printing costs; (b) an in- 
crease, even under the present financial con- 
ditions, in the advertising income ; (c) el- 
ficient and helpful cooperation of tlic Editor. 
A comparison of the adv'crtising income m 
the past four years follows ; 

1929— $2,263.46 

1930— 3,543.49 

1931— 3,929.26 

1932— 4,536.84 

“Your Executive Secretary’s office h-o 
been conducted as conservatively as pos^' 
hie, consistent with the business intcre.sfs o 
the College. .A reduction was sectirK m 
the rental of the College Headquarter.'', f 
e.xtra budget for the Treasurers office 
been eliminated since the Treasurv 
transferred to Philarlclphia, and one ol 
more highly jiaid secretarial assistants m 
the Executive Secretary’s office w.is < ' ^ 
pen^erl with on June 1, In the 
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instance we may liave erred, because the 
burden of work thrown upon the otlier as- 
sistants and the Executive Secretary has 
been so great in the preparation for this 
Session that all have frequently had to work 
late at night, Saturday afternoons and Sun- 
days. 

“During the year 1932, $4,077.82 has been 
invested, or reinvested, additionally in se- 
curities, bringing the total holdings up to 
$65,574.55. The cash balance on December 
31, 1932. amounted to $48,285.55, of which 
$18,311.79 was on deposit in closed banks. 
During 1932, $8,892.54 was repaid by closed 
banks. The balance is carried on the books 
at its face value, due to the fact that the 
ex-Treasurer, Dr. Clement R. Jones, has 
assured the Board of Regents in the past 
that these balances will be paid in full. 

“The budgets submitted for 1933 have been 
prepared as conservatively as possible by 
me. In view of the reduced income from 
Fellowship initiation fees occasioned by 
changed admission requirements, the reduc- 
tion of Fellowship dues from $20.00 to 
$15.00 and of Associateship dues from $15.00 
to $12.00, the reduction of Clinical Session 
guest fees from $15.00 to $12.00, the esti- 
mated surplus for 1933 is $5,142.50. The 
budgets pro\dde for such economies as; a 
continued reduction in the office staff of the 
Executive Secretary, a reduction of 10 per 
cent in the Executive Secretary’s salary, a 
reduction of 10 per cent in the Editor’s 
salary, a reduction of $20.00 per mouth in 
the rental of the College .headquarters, and 
all other savings that can reasonably be 
made.’’ 


Dr. Clement R. Jones, Chairman of the 
Finance Committee for 1932-1933, presented 
his report, recommending the following: (1) 
that remaining College accounts in closed 
hanks in Pittsburgh be assigned by him as 
the former Treasurer to the “American Col- 
lege of Physicians” ; (2) that the Board of 
Regents authorize the purchase of $5,000 
in U. S. Bonds in addition to the $1,000 
authorized at the meeting on November 13, 
for permanent investment; (3) the Com- 
mittee recommends to the Board of Re- 
gents the reduction in the cost of Life 
Membership to $300.00, plus the initiation 


fee, up to the age of forty-five years. After 
forty-five years of age, the Life Membership 
fee shall be equivalent to the initiation fee 
plus the amount of dues from that age to 
sixty-five years of age. All Fellows now 
paying for Life Membership on the install- 
ment plan may come under this reduced 
amount; (4) the Committee recommends 
to the Board of Regents that the Editor’s 
compensation shall be restored to $2,500 a 
year; (5) the Committee recommends to the 
Board of Regents the approval of the audi- 
tor’s report and the financial accounts for 
the year 1932. 

Dr. Pottenger commented upon the rec- 
ommendation of the Committee in regard to 
Life Membership. He said that up to forty- 
five years of age, a member will pay his 
regular $300.00, plus the initiation fee; at 
forty-six, he would deduct from the $300.00 
one year’s dues; at forty-seven, two years’ 
dues, and so on. He stated that the plan 
gives the member an opportunitj’' of paying 
his Life Membership while he is productive, 
and expressed the hope that a great many 
members would desire to pay their member- 
ships in full during the time their income 
is greatest, thus avoiding the burden the 
dues might be in later life. On the other 
hand, fees so paid will go into the perma- 
nent fund of the College. 

Upon motion, seconded and regularly car- 
ried, tlie report of the Committee on Fi- 
nance was accepted and the recommenda- 
tions adopted. 

Dr. W. Blair Stewart, a member of the 
Committee on Insignia, requested the Ex- 
ecutive Secretary, Mr. Loveland, to read 
the report of the Chairman, Major Edgar 
Erskine Hume, who could not be present. 
The report was discussed freely and its 
recommendations were adopted in the fol- 
lowing form; 

“(a) A cross of the shape of that of 
the Key of the College, approximately 
three inches in hdght, of green velvet 
or cloth to be worn at the option of 
the member on the right side of the 
academic gown to indicate Fellowship 
in the College; 

“(b) A similar cross of gold braid 
or cloth of gold would indicate Master- 
ship in the College. 

“The use of cloth insignia of this 
tj-pe is in accordance with historical 
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precedent, and some of the gowns worn 
by continental University officials and 
others have such badges to indicate rank 
or special marks of merit. This plan 
has the advantage of being quite inex- 
pensive, and as it is optional there 
should be no complaint by members of 
having to purchase insignia. On the 
other hand, if used by Fellows and 
others on commencement and other oc- 
casions, it will be a dignified means of ' 
indicating membership in this College. 
Moreover, if it is decided at some fu- 
ture time to adopt some special gorni or 
hood, there would be practically no 
expense to making the change.” 

Upon motion made, seconded and regu- 
larly carried, it was 
Resopved, that the Editor of the Annals 
or Internal Medicine and the Executive 
Secretary of the College, in conference 
with the Committee on Publications, be 
given the authority to change the printer of 
the Annals if they feel it desirable be- 
tween now and the next meeting of the 
Board of Regents. 

Dr. Stewart, Chairman of the Board of 
Governors, reported briefly on the work of 
the Board of Governors during the year, 
and of their meetings in Montreal. His 
report indicated that there has been a great 
deal of activity among the Governors in 
their individual communities and all are 
thoroughly interested in the work of the 
College. He reported to the Board of Re- 
gents that he, as Chairman of tlie Board 
of Governors, and b\' authority delegated 
to him by the Board, had appointed as mem- 
bers of the Committee on Credentials Dr. 
Egerton L. Crispin, Los Angeles, Calif., 
for a period of three years ; Dr. Chas. H. 
Cocke, Asheville, N. C., for a period of 
two j-cars ; and Dr. Ernest B. Bradley, Lex- 
ington, Ky., for a period of one year. 

The first matter under new business was 
the election of the Secretary-General and 
the Treasurer for the ensuing year. Dr. 
Clement R. Jones nominated tlie present in- 
cumbents, namely, William Gerry Morgan 
for Secretary-General and William D. 
Stroud for Treasurer, which nominations 
were regularly seconded. Dr. Musscr moved 
the nominations he closed, sair! motion l>cing 
seconded am! carried. The Secretary. Mr, 


Loveland, was instructed to cast the ballot, 
and declared Dr. Morgan and Dr. Stroud 
regularly elected as Secretary-General and 
Treasurer, respectively, for the ensuing year. 

In accordance with the provisions of the 
Constitution and By-Laws, the following 
Executive Committee for 1933-1934 was 
elected : 

George Morris Piersol, Philadelphia, Pa., 
Chairman 

Jonathan C. Meakins, Montreal, Que. 

William Gerry Morgan, Washington, D.C. 

William D. Stroud, Philadelphia, Pa. 

Walter L. Bierring, Des Moines, Iowa 

James H. Means, Boston, Mass. 

James Alex. Miller, New York, N. Y. 

Maurice C. Pincoffs, Baltimore, Md. 

Francis M. Pottenger, Monrovia, Calif. 

Upon motion by Dr. Pincoffs, seconded 
and regularly carried, it w’as 

Resolved, that the American College of 
Physicians accept the invitation of tlie City 
of Chicago to hold its 1934 Clinical Session 
there. 

Upon motion b}’’ Dr. Pincoffs, seconded 


and regularly carried, it w'as 

Resolved, that Dr. James B. Herrick be 
appointed General Chairman of the 1934 
Clinical Session, and that the e.xact date of 
the meeting and the headquarters be left 
to the General Chairman and the Executive 
Secretar}^ 

President Piersol, in accordance with au- 
thority included in a resolution adopted bj 
the Board of Regents on November 13, 
1932, appointed the following standing Com- 


mittee on Finance : 

Charles F. Martin, Montreal, Que.. 
Chairman, (3 years) 

James Alex. Miller, New York, N. 

(2 years) 

James S. McLcstcr, Birmingliani, Ala, l 
year) 

President Piersol reported that there vcfc 
certain other Committee appointments to ^ 
made, but witii the approval of the Boar , 
he would prefer deferring the appointmen s 
for some of these vacancies, until he 
had an opportunity to consitlcr the rciiim^ 
ments more fully. 

.Adjournment. 
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ABSTRACT OF MINUTES OF THE MEETINGS OF THE 
BOARD OF GOVERNORS 

Montreal, Canada 
February 6-10, 1933 


First Meeting, February 6 

A regular meeting of the Board of Gov- 
ernors was held on the above date, and pre- 
sided over by Dr. W. Blair Stewart, Chair- 
man, with the following additional members 
present; Drs. Oliver C. Melson, Edward L. 
Tuoh}’, A. Comingo Griffith, Charles Hart- 
well Cocke, Clarence H. Beecher, J. 
Morrison Hutcheson, D. Sclater Lewis, 
Lewis B. Flinn, Edwin W. Gehring, Luther 
F. Warren, A. B. Brower, Charles T. Stone, 
Egerton L. Crispin, Henry F. Stoll, Samuel 
E. Munson, Thomas Tallman Holt, Adolph 
Sachs, Allen A. Jones, Leander A. Riely, 
Edward J. G, Beardsley, John O. Manier, 
Jabez Elliott, Charles Edward Riggs and 
Mr. E. R. Loveland, Executive Secretary. 

The Executive Secretary, E. R. Loveland, 
acted as Secretary of the meeting, and read 
abstracted Minutes of the last meeting of 
the Board, which were approved as read. 

He commented upon the application of 
the new rules for the admission of mem- 
bers, and asked Governors to investigate 
candidates fully and to Avrite accordingly 
to the College Headquarters concerning 
each candidate. Dr. Stewart then reviewed 
the time requirements for Associates, 
namely, that a physician to be presented for 
Associateship must be a graduate of three 
years’ standing, must not be younger than 
hventy-six years of age, and that after he 
has been elected an Associate, he becomes 
eligible for proposal for adA^ancement to 
FelloAA’ship at the end of three years, and 
must qualify for FelloAvship Avithin fiAm 
years. At the end of that time, except by 
specific action of the Board of Regents, he 
Avill be automatically dropped from the rolls 
of tlie College. There folloAA'ed some dis- 
cussion as to Avhether or not tAventy-six 
years of age is not too young, and Avhether 
three years after graduation is not too short 
a time for a man to be considered for 
Associateship. It AA-as directh^ inferred tliat 
members of the Board of GoA-ernors should 
have this in mind Avhen recommending 
younger men for election to Associateship, 


and that possibly only exceptional candidates 
should be considered at this early age. 

Dr, SteAvart also pointed out the effect 
of the ncAV amendment to the By-LaAvs, 
Avhich Avould consolidate the Committee on 
Credentials for FelloAvship and the Com- 
mittee on Credentials for Associateship; the 
ncAV Committee to be composed of three 
members from each Board. 

The Chairman further commented upon 
the list of elections to FelloAvship by the 
Board of Regents, explaining that those 
elected directly to FelloAvship Avere men of 
great prominence in various parts of the 
country, and outstanding men in the medi- 
cal profession. They are physicians of ma- 
ture years in professional Avork. All of 
their cases have been thoroughly investi- 
gated, and every one of them unanimously 
approved for election to FelloAVship. The 
College is not interested in number of mem- 
bers, but in men of outstanding ability. 

Chairman SteAvart commented upon the 
clinical program prepared for the Montreal 
meeting, and expressed the opinion that the 
College OAved the General Chairman, Dr. 
iMeakins, a debt of gratitude for his Avork 
and that of his Committees. The President, 
Dr. Pottenger, also had prepared an out- 
standing program for the general sessions, 
and his Avork deserA'ed the highest commen- 
dation. Dr. StCAA'art then expressed his 
appreciation and thanks to the Executive 
Secretary, Mr. Loveland, for his Avork. He 
said the Executive Secretary should not be 
considered an employee of the College, but 
as a man aa’Iio has had the interests of the 
College at heart from the A'ery moment he 
took his position, and Avhose AA’ork desevA'es 
outstanding recognition by all. 

Chairman StCAA'art introduced President- 
Elect George Morris Piersol, Avho spoke 
briefly of the Avork of the Committee on 
Credentials, of AA’hich he had been Chairman 
for many years, and of the ncAv Consolidated 
Committee Avhich is planned to further fa- 
cilitate and improA’e the AA’ork of selecting 
members in the future. He commended 
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the work of the various Governors and 
pointed out that the}- could be of even 
greater assistance by being firm in applying 
the requirements of the College to new can- 
didates and by not forwarding to the College 
Headquarters any proposals but those which 
in their opinion merit election. He pointed 
out that the cost of investigating candidates 
varies from five to twelve dollars, depend- 
ing upon the size of the community from 
which the proposal comes. This cost is 
made up chiefly from clerical service and 
postage, because letters or inquiry cards are 
addressed to every Fellow of the College 
in the community, or city, from which the 
proposal arises. Dr. Piersol further stated 
that present economic conditions have 
caused an increasing number of members 
to present their resignations, although the 
number coming into the College is much 
smaller than the average of other organiza- 
tions. It is an appropriate function of the 
Governors to investigate such resignations, 
and not only to report upon them to the 
Executive Secretary, but to make an effort 
to retain desirable men in the College Dr. 
Piersol then took occasion to say that the 
members were deeply indebted to the Ex- 
ecutive Secretary for his work and for his 
cooperation in cutting down the expenses 
of the College. 

At the request of Chairman Stewart, the 
Executive Secretary' read a letter, express- 
ing his regret at being unable to attend the 


Piersol in regard to the application of the 
standards of admission. 

Dr. Allen A. Jones, Chairman of the 
Committee on Credentials for Associateship, 
presented a list of sixty-four candidates 
whose credentials had been carefully re- 
viewed by the College and deemed adequate 
for election to Associateship at a meeting 
of the Committee on November 13, 1932, at 
the College Headquarters, and anotlier list 
of forty-eight candidates whose credentials 
had been reviewed on Februarj’- 5 at Mon- 
treal. 

Upon motion by Dr. Crispin, seconded by 
Dr. Griffith and regularly carried, it was 

Resolved, that the complete list of 112 
candidates be approved by the Board of 
Governors and recommended to the Board 
of Regents for election to Associateship. 
(The complete list appears in the Minutes 
of the Board of Regents as published on 
another page.) 

The Executive Secretary presented a list 
of forty-four delinquent members of two 
or more years standing who were subject 
to being dropped from the rolls of the Col- 
lege. He asked individual members of the 
Board of Governors to look over the list for 
their particular districts and to be prepared 
to make recommendations in the course of 
the next month. In the meantime, the Board 
of Regents would be asked to delay action 
on the list, pending recommendations of 
the Board of Governors. 


meeting and conveying his regards to the 
Board, from Dr. Edward O. Otis, Governor 
for the State of New Hampshire, and dean 
of the Governors, being the oldest member. 

Chairman Stewart introduced President 
Pottengcr, who had just entered the meeting 
room. Dr. Pottenger spoke briefly of the 


tmportance of the Board of Governors in 
connection with their work in building the 
membership of the College and the selection 


of candidates. The Board of Governe 
shotdd he an increasingly active body; 
stands iKtwecn the Board of Regent.s ai 
the College memberhhip ; it fulfills the c 
sentbl re.iiiiremctn of having a thorough 
active member rci.reveming cverv State' ai 
ever> Province. Dr. Pottenger reemph 
sired tnc remark- m.a.b, by President-Hle 


The Executive Secretary reported the 
death of twenty-five Fellows and seven 
Associates since the San Francisco Clinical 
Session. 

The Executive vSecretary reported upon 
action of the Board of Regents in connec- 
tion with accepting and deferring various 
resignations. He distributed mimeographed 
copies of the financial reports of the College 
for 1932, and analyzed important features 
thereof. 

On motion by Dr. Cocke, seconded and 
regularly carried, it was 

Rcsoi.vEn, that it be the sense of the Board 
of Governors to c.xprcss their appreciation 
to the Executive Secretary for his .«p!cndid 
work in this time of stress and for Ins ef- 
forts in maintaining such an e.'cccllent fu^an- 
cial status as shown by the rcjKirts. 
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The Chairman opened the meeting for an 
open forum for discussion or comment by 
members of the Board. 

Dr, Edward L. Tuohy, Governor for 
Minnesota, made the following inquiries : 
to what degree are the Associates in 
Minnesota qualifying for Fellowship under 
the three-year rule; does the College en- 
courage membership among physicians en- 
gaged in border-line specialties, such as 
Pediatrics, Neurology and Roentgenology; 
should not the College concentrate more 
upon Internal Medicine; has the Board of 
Regents given any more attention to the 
matter of regional conferences with fewer 
annual meetings of the wider scope. 

The Executive Secretary was ashed to 
answer the first question. He pointed out 
that Associates who had been elected pre- 
vious to 1929 were under no obligation to 
qualify for Fellowship, but those elected dur- 
ing 1929 and thereafter are required to qual- 
ify for Fellowship within five years. At the 
end of three years after election, an Asso- 
ciate is notified by the Executive Secretary 
that he is now eligible to Ee considered for 
Fellowship, and that he is expected to pre- 
sent the qualifications for Fellowship within 
two more years. In Minnesota, the major- 
ity of the Associates elected in 1929 have 
qualified for Fellowship. For the Commit- 
tee on Credentials, Dr. Allen A. Jones ex- 
pressed the opinion that Dr. Tuohy’s second 
point was well taken, and that it should have 
further consideration. The Committee on 
Credentials have considered men engaged 
in the border-line specialties of Pediatrics, 
Neurology," and Roentgenology eligible, pro- 
vided they present proper credentials. It 
was pointed out that the General Chairman 
of each Clinical Session attempts to provide 
something in the Program for the men in- 
terested in the affiliated specialties, as well 
as Internal Medicine. 

- V 

it was stated that there was a consensus 
of opinion that the present type of Annual 
Clinical Sessions would have greater value 
than regional conferences, but that the lead- 
ing city would be alternated from one sec- 
tion of the country to another, in order that 
members in each region would have oppor- 
tunities to attend the meetings periodically. 


if thej'- could not travel longer distances 
ever 3 ’’ year. 

Dr. Crispin opened a discussion concern- 
ing the minimum age for Associates, and 
expressed the opinion that most men at this 
age are not qualified for Associateship, and 
that they must be selected with considerable 
care. Dr. Crispin expressed the opinion 
that it is incumbent upon the Governors to 
handle these cases as best they can, but to 
have in mind the possibility of recommend- 
ing a higher minimum age than at present 
provided. 

Dr. Samuel E. Munson, Governor for 
Southern Illinois, made inquiry concerning 
how Governors shall report unfavorable 
action the Committee to the candidates. 
Dr. Stewart suggested that this must be 
left to the individual judgment of the Gov- 
ernors. Dr. Cocke, of the Committee on 
Credentials, stated that approximately fifty 
per cent of the candidates proposed for 
Associateship are not immediately elected, 
but are put on a deferred list for addi- 
tional data, seasoning, etc. 

Adjournment. 

Second Meeting, February P, 12:30 p.m. 

The second meeting of the Board of Gov- 
ernors was attended by the following, with 
Dr. W. Blair Stewart presiding; Drs. 
Oliver C. Melson, Edward L. Tuohy, A. 
Comingo Griffith, Charles Hartwell Cocke, 
J. Morrison Hutcheson, Edwin W. Gehring, 
Charles T. Stone, Egerton L. Crispin, 
Henry F- Stoll, Thomas Tallman Holt, 
Roger I. Lee, Adolph Sachs, Allen A. Jones, 
Leander A. Riely, Edward J. G. Beardsley, 
John O. Manier, Jabez Elliott, Charles Ed- 
ward Riggs and the Executive Secretary, 
Mr. E. R. Loveland. 

The Executive Secretary read an abstract 
of the Minutes of the previous meeting, 
which were approved as read. 

The Executive Secretary' reported that 
the complete list of candidates recommended 
bj' the Board of Governors had been regu- 
larly elected to Associateship by the Board 
of Regents ; that the Board of Regents 
adopted a resolution providing that after 
the list of delinqu'ent members presented at 
the previous meeting has been thoroughh- 
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reviewed by members of the Boarrt 

<=rnon, which ^ perW 

or SIX wPPto , f. of a nic 


Piersol in regard to the application of the 
standards of admission. 

Dr. Allen A. Jones, Chairman of the 
Credentials for Associateship, 


or six ^ ^ ^ of a me ^ 

dronn^ weeks, such delinquents may*^ ^ 1 ^<av.iiLxaia xui 

_ , m accordance wifh .r, — ?_• >sented a list of sixty-four candidates 

1 • . 1 i 


topped, in ac„Zce 3““*' " 

•he By-Laws, unless arrZe ‘"'‘’''’''“e »' 

■ i^hctorily „;de b“STe“'a T 
cies will be remedw. * dehnquen- 

•he ExecutiVrSeCTetary rra JT ” 
the Committee on PnhL r,, y' 

Ptoved by the Board of RetntT"' “ 

foe CdScuSioroft''"'"!.'-'’ fotom 

ber wished to present “’em- 

cplf JO present. He commentprt i,- tied, it was 

a" Tm ee,io„arj;:t,!;',T lorn "5 

Bee ir ■Tah“*^,°‘'. Griffith, Dr. Lne, 1“ f“e ‘he eus* Board 

rh ’• ' Elliott and Dr n ■ Members of the Board prpjateship. 

Chairman Stewart Crispin, piauded. ^^ol ; ‘ 


^u. a, list U1 aiA.L^'-lUUl tdllUIUdlCi 

- credentials had been carefully re- 
f^'+‘v the College and deemed adequate 
^^•\to Associateship at a meeting 
f 0 namtr^gg Qj^ November 13, 1932, at 
election. Ddquarters, and another list 
seconded the Mdates whose credentials 
moved that non February 5 at Mon- 
me Secretary instiv.^ 
he latter motion wa'§pi>h seconded by 
3r]y carried. Ved, it was 

The Executive SecretaX^st of 112 

r ^ rtf 


Joo, Dr. Jaher illZ Dr“"c 
Chairman Stewart o„,>, j Crispin. 

by stating that the matter of"^ 

enngs rests whollv vrith &ath- 

ernors, that the +• ’"‘f’wdual Gov- 

'oz the socS .y;:“r'= j™-- 

domic type of gathering. ''' “ 

Adjournment. 


plauded. 

Jg- oxpressed his ap^ 


'"r^inutes 


rarVd dfe/rnp, 

eZ: Zs Teld""-”' ^oord of Gov- 
Goncral BusinesfMeetTng 
Of organization of the Bn ^ Purpose 
year. The fnlln, • f^oard for the new 
ent: Drs. Oliver'^C^ members were pres- 
Tuohy A Z ■ Edward L. 

Stewart, Char?eTS^° ^lair 

H. Beecher J Mn Cocke, Clarence 

G=hr5,urrw^;“T ft 

Roger I Bee A I Tallman Holt, 

Vnle'r. anttr fTT’ ft 
Secretary. ' Loveland, Executive 

Pcttfasf rcrcfrvtT'''’ 

Blair S.esv.wt-prJid',"'”''"''’ 

CJiairrnarb'^*^* Ebairnmn and Vice- 
Session' "n Montreal 

memljcrVof ,J e ‘I'yEction of new 

It Bo.ard oi Govcrnor.s, it bc- 


of floo fr ms app 

of the confidence tl,e Board had rci). 

woffid^ •>« assurance ,l,f 

Ws tb®; «» Be^ 


anfl”™”™!'”" sccondec 

and tlfc f"“°" "’ere closet 

of Dr. Braffiey. 

sectdc/’°'r E- ‘’'f‘'"»» 

sirucled fo"*^ Governors was in- 

on tr »"■“ "■embers to serve 

Zfrtfr"?' Credentials. Chairman 

po®z,:T,,f ncmi'irr""'' - 

■^cjjournincnt. 


Chaimnan'^q/^''^ Conical Session, 

nicnt of fl ' •'•"noiinccd the appoint- 

thc Comn in members to serve on 

me Committee on Credentials • 

■‘C?yi!.rs) Calif. 

-''^’levilfe. .V. C. 
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abstracted minutes — general business meeting 

of the 

AMERICAN COLLEGE OF PHYSICIANS 

Montreal, Canada 
February 9, 1933 


The Annual General Business Meeting of 
the College convened at five o’clock in Wind- 
sor Hall, Montreal, with President Francis 
M. Pottenger presiding. 

The Executive Secretar 3 % E. R. Love- 
^ land, read an abstract of the Minutes of 
’the previous meeting held in San Francisco, 
■\pril 7, 1932, which was approved as read. 

Dr. William Gerry Morgan, Secretary- 
eval, was called upon and read the re- 
' of the Committee on Public Relations, 
’"saer j^y Board of Regents, 

at Ass'_ 'Wjiijajn D. Stroud, Treasurer, pre- 

*?ed the following report for the year 
alii\j2 . 

T 

’ ‘Upon assuming the office of Treas- 
'■ urer on July 1, 1932, the Treasurer’s 
[ Office was transferred to the Central 
Office at 133-135 S. 36th Street, Phila- 
delphia, and tlie major portion of the 
secretarial work has been carried on 
in that office, thus eliminating the extra 
budget' for the Treasurer’s Office, en- 
tailing a saving to the College of some 
$500 during the last half of 1932, and 
approximately $1000 a year in the fu- 
ture. 

“The total cash income for the year 
1932 was $75,785.31, with operating ex- 
penditures, including the unusually heavy 
expenses of the San Francisco Session, 
$66,162.23, lea\’ing a surplus of $9,- 
623.08, which has been added to the 
General Fund. 

“On December 31, 1932, the Assets 
of the College were as follows: 


General Fund $64,810.97 

Endowment Fund 53,375.00 

Total $118,185.97 


Of this total, $65,574.55 is in securities 
on deposit in the Girard Trust Company 
of Philadelphia. 

“$18,311.79 is still owing from the 
three banks in Pittsburgh which went 
into the hands of receivers in 1930 and 
1931. $8,892.54 has been repaid b}" 

these banks during the j'ear 1932. The 
cash balance on deposit in the Girard 
Trust Companj^ of Philadelphia, the 
Provident Trust Company of Philadel- 
phia, the First National Bank of Pitts- 
burgh, and the Roval Bank of Canada 
was $48,285.55. 


“There have been no defaults in inter- 
est by any of our securities during the 
j'ear 1932, and such interest has totaled 
$2,906.43 — considerably more than the 
Phillips Memorial Prize. 

“At the November 13, 1932 meeting 
of the Board of Regents in Philadel- 
phia, the Fellowship yearly dues were 
reduced from $20 to $15, and Associate 
dues from $15 to $12. Considering the 
times financially, the year 1932 has been 
definitely successful for the American 
College of Physicians. For this, much 
credit is due to the efficiency of the 
Executive Office and the Executive Sec- 
retary. 

“Respectfully submitted, 

William D. Stroud, M.D., 
Treasurer.’’ 

Upon motion seconded and regularly car- 
ried, the report of the Treasurer was ac- 
cepted and placed on file. 

The Executive Secretarj% E. R. Loveland, 
presented his annual report. This covered 
some analysis of the financial report for the 
J'ear, a report upon the financial side of the 
publication of tlie Annans op Internai, 
Medicine, the cost of conducting the An- 
nual Clinical Sessions, membership statis- 
tics, registration at the Montreal Session and 
the conduct of the Executive Offices. 

Upon motion seconded and regularly car- 
ried, the report of the Executive Secretary 
was accepted and placed on file. 

Dr, William Gerry Morgan, Secretary- 
General, was asked to present the report of 
tlie Committee on Constitution and By- 
Laws. He read the proposed amendments. 
Article by Article and Section by Section, 
as published in the January issue of the 
Annals oP Internal AIedicine. 

On motion by Dr. O. H. Perry Pepper, 
seconded and regularlj' carried, the amend- 
ments were unanimously adopted. 

President Pottenger expressed his pleasure 
at having been the President of the College 
for the past year and thanked the members 
of the organization for their cooperation 
and aid. He especially complimented the 
efficient organization of the Executive Offi- 
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ces of the College and the organization by 
Drs. Meakins and Martin of the Montreal 
Session. He then asked Dr. O. H. Perry 
Pepper and Dr. W. Blair Stewart to escort 
the new President, Dr. George Morris Pier- 
sol, to the platform. 

In introducing Dr. Piersol, Dr. Pottenger 
said, “It is a happy occasion in one’s life 
when his colleagues elect him to an office 
such as the Presidency of the American Col- 
lege of Physicians. It is an especially happy 
occasion at this time because our new Pres- 
ident is a man who merits this position, not 
only because of his professional attainments, 
but also because of his devoted service to 
this organization. Dr. Piersol has been one 
of our hardest-working members. He has 
been ever thinking of this organization and 
looking after its interests. I present to you 
my successor, Dr. Piersol.” 

Members arose and applauded, after which 
Dr. Piersol assumed the chair. In his re- 
marks, Dr. Piersol said in part, “Less than 
a year ago when you honored me by elect- 
ing me to the head of this organization, I 
tried to express to you my appreciation and 
gratitude for that honor. I repeat it now, 
I am truly grateful to j’^ou for having con- 
ferred this distinction upon me and for the 
confidence and trust that you have indicated 
in me. I am not going to presume on your 
time now to try to make any sort of a for- 
mal address. My opportunity for that, I 
take it, will come next year. I do want to 
say, however, that in assuming this office, 
I do so with full realization of the respon- 
sibilities that go witli it. I know that it 
will be a difficult task to live up to the rec- 
ord that has been established by our re- 
tiring President and his predecessors. I am 
hoping that the incoming administration, by 
reason of its interest and enthusiasm, will 
be able to accomplish the work in a meri- 
torious way. In order that, during these 
rather difficult and uncertain times, we can 
continue to widen the sphere of influence of 
this organization and maintain its prestige, 

I earnestly I>esi)eak the cooperation of all 
you. Without that, no administration 
can succeed, hut with that help and with the 
wise .advice and counsel of the Board of 
Regents and the unfailing interest of the 
F^oard of fi<>vcrnors, it m.ay he possible dur- 


ing this year to have an administration that 
will terminate its office one year hence in a 
successful manner. I want to thank yon 
again and tell you how I am counting on all 
of you for help during the coming year.” 

Dr. E. J. G. Beardsley, in the absence of 
the Chairman of the Committee on Nomi- 
nations, presented the following report: 

“A meeting of the Nominating Commit- 
tee was held at the office of the College in 
Philadelphia on the evening of November 
12, 1932. 

“The following nominations were made: 
Por Presideiii -'Elect — ^Dr. J. C. Meakins, 
Montreal 

For First Vice-President — Dr. C. G. Jen- 
nings, Detroit 

For Second Vice-President — Dr. N. W. 
Jones, Portland 

For Third Vice-President — Dr. J. H. 
Means, Boston 

For Regents: 

(Terms expiring 1926) 

Dr. W. L. Bierring, Des Moines 
Dr; J. H. Musser, New Orleans 
Dr, O. H. P. Pepper, Philadelphia 
Dr. F. AI. Pottenger, Alonrovia 
Dr. L. F. Warren, Brooklyn 

Terms expiring 1934 (to fill vacancy) 

Dr. William J. Kerr, San Francisco 

The following nominations were made 
for the Board of Governors: 

For the term expiring in 1936: 

Dr. Oliver C. Melson, Arkansas 
Dr. Hans Lisser, Northern California 
Dr. Tom Bentley Throckmorton, lovva 
Dr. Joseph Edward Knighton, Loiii-dan** 
Dr. James D. Bruce, Alichigan 
Dr. Edward L. Tuohy, Minnesota 
Dr. A. Comingo Griffith, Afiss'^i’’’' 

Dr. Edward O. Otis, New Hampshire 
Dr. D. Sclater Lewis, Quebec 
Dr. W. Blair Stewart, New Jersey 
Dr. Charles Hartwell Cocke, North Car 
olina 

Dr. Julius G. Arnson, North Dakota 
Dr. Alexander M. Burgess, Rh-vle 
Dr. Robert Wilson, Jr., South Caroliea 
Dr. Clarence H. Beecher, t'eniiont 
Dr. J. Morrison Hutcheson, C'irginP- 
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Dr, Frederick Epplen, Washington 
Dr. John N. Simpson, West Virginia 

For the term expiring in- 1934: 
to take Dr. Luther F. Warren’s place — 
Dr. Robert Anderson Cooke, New York 

For the term expiring in 1935: 

(to take the place of Dr. AVilliam Gerry 
Morgan, who has become Secretary- 
General — 

Dr. Wallace Mason Yater, Washington, 
D. C. 

On motion regularly made, seconded and 
unanimously carried, the report of the Nom- 
inating Committee was accepted and the 
Secretary- General instructed to cast one bal- 
lot for the election of all the candidates 
nominated. The Secretary-General, Dr. 
Morgan, announced the ballot had been cast, 
and the nominees elected. 

Dr. 0. H. Perry Pepper: “Mr. President, 
it is proper that we should at this meeting 
pass a vote of thanks to all the various 
agencies which have contributed to this verj' 
remarkably successful meeting. We should 
include in this vote of thanks the various 
institutions of Montreal, the various hospi- 
tals of the city, the Convention and Tourist 
Bureau, the press, and other local agencies. 
We should include especially the General 
Chairman, Dr. Meakins. Under Dr. Mea- 
kins’ supervision there have been five or six 
Committees at work — the Committee on Ar- 
rangements, the Committee on Entertain- 
ment of Visiting Women (Chairman, Mrs. 
Meakins), the Committee on Transportation 
(Chairman, Dr. Kaufman), the Committee 
on Publicity (Drs. Sutherland and Benoit, 
joint Chairmen), the Committee on Convo- 
cation (Drs. Martin and Harwood, joint 
Chairmen). To all of these agencies and 
indmduals Mr. President, I move you a 
rising vote of thanks by tlie College.” The 
members arose and applauded. 

President Piersol asked the President- 
Elect, Dr. J. C. Meakins, to come to the 
platform and make a few remarks. 

Dr. Meakins : “Mr. President, Masters, 
Fellows of the American College of Phy- 
sicians; I wish to express my few words in 
logical sequence to what has happened this 
afternoon. I must confess that I read pages 


of the Annals or Internal Medicine from 
a scientific point of view more than I do 
from the news point of view. I have been 
taught a very sharp lesson. It was just a 
week ago last night when our Executive 
Secretary, Mr. Loveland, was dining with 
me at my home that he informed me I had 
been nominated for President-Elect, and it 
had been published in the January issue of 
the Annals. I was, you may quite realize, 
tremendously surprised that you should have 
deemed me worthy of such an honor. I am 
probably one of the younger members of 
the College. I feel this confidence which 
you have placed in me imposes the serious 
obligation to fulfill your expectations. I 
have a long line of predecessors who have 
done noble work, and it is difficult to follow 
such a royal succession. But you may be 
assured, I will do everything in my power 
to maintain the dignity, to maintain the 
scientific and the professional standard of 
the College, which means so much to the 
medical profession of North America. I can 
only thank you sincerely for this honor 
wffiich you have done me. I accept it with 
due humility. 

“The organization here in Montreal, al- 
though there are only a few of us, are all 
loyal Fellows of the College. It was our 
desire to make this meeting as great a suc- 
cess as we could. My part in the matter 
was one as ‘general’, I suppose, and no 
general has yet ever won a campaign with- 
out brilliant staff officers. The success of 
this meeting depended upon the staff officers. 
For them I accept the vote of thanks, and 
I thank them as well myself. If it had not 
been for them, the whole organization would 
have been a miserable failure. 

“I cannot let this opportunity pass with- 
out expressing mj^ sincere thanks on behalf 
of myself and the local Committees to Dr. 
Pottenger for his unfailing kindness, con- 
sideration and courtesy to us. Furthermore, 
I want to make another expression, and 
that to Mr. Loveland. We were rather ig- 
norant, true, as far as running this cam- 
paign was concerned, but his wise guidance, 
his almost uncanny penetration of our diffi- 
culties and what we should do. his clear 
letters, his unfailing and prompt considera- 
tion of us, made this possible. 
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“I think the American College of Phy- 
sicians should be particularly thankful that 
they have such a capable Executive Secre- 
tar 3 \ It is only those who work with him 
who can fully appreciate that. I never 
appreciated it. I thought it was just an 
ordinary job. It is not; when one gets into 
the ramifications of it and sees the multitude 


of details which he puts before the local 
Committee, clearly and succinctly, one can- 
not help but offer him, on my behalf and 
on behalf of my committee, a very sincere 
vote of thanks.” 

All business scheduled to come before the 
Fellows and Masters of the College having 
been completed, adjournment followed. 


AAIERICAN COLLEGE OF PHYSICIANS, INC. 
Balance Sheet, December 31, 1932 


ASSETS 


Cash : 

In Banks and on Hand 

In Banks in Hands of Receivers 

Bank of Pittsburgh $7,797.16 

Exchange National Bank, Pittsburgh 3,887.12 

Highland National Bank, Pittsburgh 6,627.51 

Accounts Receivable 

Investments, as annexed 

Accrued Interest on Investments 

Inventory of Kej^s, Pledges and Frames 


Deferred Expenses, 17th Annual Clinical Session 

(paid in advance) 

Furniture and Equipment 

Less allowance for Depreciation 


LIABILITIES 


Deferred Income; 

Advance Collections for Exhibits, 

17th Annual Clinical Session 

Advance Subscriptions for Volumes 7 and 8, 
Annals of Internal Medicine 


FUNDS 


Endowment Fund, as annexed 
General Fund, as annexed . . . 


GENERAL FUND. PRINCIPAL 
For the y'car ended December 31, 1932 


Balance, December 31, 1931 

Less ; 

Transfer to Endowment Fund of Initiation 
Fees of Life Mcnil)crs paid prior to Januarj- 1, 19.12 
-Award of John Phillips Memorial Prize and expenses 
of recipient incident thereto 


Add : 

Net Income for the year, as annexed 

Brd.ince, December 31, 1932 


$30,173.76 


18,311.79 

$48,485.55 

5.19.11 

65,574.55 



968.44 


377.59 


2,242.61 

$3,804.22 

1,604.39 

2,199.83 

..07 /:c 


$120, .187.68 


. . .$1,880.94 

. . . 320.77 

2,201.71 


$118,185.97 

..$53,375.00 
.. 64,810.97 

£18^97 


$57,166.71 

..$ 100.00 

... 1 , 878.82 

1.97.s’-‘''- 


$55,187.8'^ 

9/(23.01 

'’^819.9/ 



College News Notes 1369 

ENDOWMENT FUND PRINCIPAL 
For the year ended December 31, 1932 

Balance, December 31, 1931 $52,400.00 

Life Membership Fees Collected During the Year Ended Dec. 31, 1932 975.00 

Balance, December 31, 1932 $53,375.00 


INCOME AND EXPENSES 
For the Year ended December 31. 1932 


INCOME 


Annual Dues 

Initiation Fees 

Interest on Bank Deposits 

Income from Endowment Fund $2,365.79 

Income from Bonds Owned 540.64 


Profit from Sale of Keys, Pledges and Frames 

Collection and Exchange 

Receipts from Annals of Clinical ^Medicine 


$27,718.00 

10,275.00 

381.16 

2,906.43 

148.54 

241.67 

6.60 $41,677.40 


EXPENSES 


Sixteentli Annual Clinical Session 
■ Income : 

Exhibits $4,609.73 

Guest Fees 875.00 


Expenses : 

Salaries $4,574.27 

Communications (Postage, Telephone, Etc.) 646.47 

Stationery and Office Supplies 83.55 

Printing 1,927.90 

Traveling Expenses 8,876.00 

Entertainment 286.65 

Advertising 323.00 

Reporting 166.25 

Badges 297.09 

Ladies Committee 98.90 

Publicity 180.83 

Banquet 75.85 

Miscellaneous 557.40 


Net Expenses 


Annals of Internal Medicine 
Income : 


Subscriptions 
Volume I 
II 

III 

IV 

V 

A VI 
Advertising 
Volume V 
VI 


Expenses : 

Salaries 

Communications (postage, 

telephone, etc.) 

Printing 

Traveling Expenses 

^J.^honery and Office Supplies 
Miscellaneous 


$ 23.65 
6.04 
62.25 
44.58 
590.17 
17,335.44 

2,359.87 

2,176.97 


$5,226.92 

1,149.64 

15,840.64 

53.13 

3.34 

129.03 


$22,598.97 


22,402.70 


Net Income 


$ 196.27 


$5,484.73 


18,094.16 

$12,609.43 


196.27 


Forward 


$12,609.43 $41,873.67 
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“I think the American College of Ph 3 "- 
sicians should be particularly thankful that 
they have such a capable Executive Secre- 
tary. It is only those who work with him 
who can full}" appreciate that. I never 
appreciated it. I thought it was just an 
ordinary job. It is not; when one gets into 
the ramifications of it and sees the multitude 


of details which he puts before the local 
Committee, clearly and succinctlj", one can- 
not help but offer him, on my behalf and 
on behalf of my committee, a verj" sincere 
vote of thanks.” 

All business scheduled to come before the 
Fellows and Masters of the College hawng 
been completed, adjournment followed. 


AMERICAN COLLEGE OF PHYSICIANS, INC. 
Balance Sheet, December 31, 1932 


ASSETS 

Cash : 

In Banks and on Hand 

In Banks in Hands of Receivers 

Bank of Pittsburgh 

Exchange National Bank, Pittsburgh 

Highland National Bank, Pittsburgh 

Accounts Receivable 

Investments, as annexed 

Accrued Interest on Investments 

Inventory of Keys, Pledges and Frames 

Deferred Expenses, 17th Annual Clinical Session 

(paid in advance) 

Furniture and Equipment 

Less allowance for Depreciation 


$7,797.16 

3,887.12 

6,627.51 


LIABILITIES 


Deferred Income: 

Advance Collections for Exliibits, 

17th Annual Clinical Session 

Advance Subscriptions for Volumes 7 and 8, 
Annals of Internal Medicine 


FUNDS 


Endowment Fund, as annexed 
General Fund, as annexed . . . 


GENERAL FUND, PRINCIPAL 
For the j'car ended December 31, 1932 


Balance, Dcccml)er 31, 1931 

Less : 

Transfer to Endowment Fund of Initiation 

Fees of Life Members paid prior to January 1, 19.32 

Award of John Phillips Memorial Prize and expenses 
of recipient incident thereto 


Add : 

Net Iiicome for the j'car, as annexed 

Bakitice, December 31, 19.32 


$30,173.76 


18,311.79 

$48,485.55 

539.11 

65,574.55 

968.44 

377.59 

$3,804.22 

1,604.39 

2,242.61 

2,199.8.3 


$120,387.68 

...$1,880.94 


. . . 320.77 

2,201.71 


$118,185.97 

, .$53,375.00 
,. 64.810.97 

$118,185.97 


$57,166.71 

,.$ 100.00 


... 1,878.82 

1,978.82 


?5S,1«7.H9 


o/>2.3.9’‘> 

isu; 10.97 
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ENDOWMENT FUND PRINCIPAL 
For the year ended December 31, 1932 


Balance, December 31, 1931 $52,400.00 

Life Membership Fees Collected During the Year Ended Dec. 31, 1932 975.00 

Balance, December 31, 1932 $53,375.00 


INCOME AND EXPENSES 

P'or the Year ended December 31. 1932 


INCOME 


Animal Dues 

Initiation Fees 

Interest on Bank Deposits 

Income from Endowment Fund $2,365.79 

Income from Bonds Owned 540.64 


Profit from Sale of Ke 3 's, Pledges and Frames 

Collection and Exchange 

Receipts from Annals of Clinical Medicine 


$27,718.00 

10,275.00 

381.16 

2,906.43 

148.54 

241.67 

6.60 $41,677.40 


EXPENSES 


Sixteentli Annual Clinical Session 
■ Income ; 

Exhibits $4,609.73 

Guest Fees 875.00 $5,484.73 


Expenses ; 

Salaries $4,574.27 

Communication’s (Postage, Telephone, Etc.) 646.47 

Stationery and Office Supplies 83.55 

Printing 1,927.90 

Traveling Expenses 8,876.00 

Entertainment 286.65 

Advertising 323.00 

Reporting 166.25 

Badges 297.09 

Ladies Committee 98.90 

Publicity 180.83 

Banquet 75.85 

Miscellaneous 557.40 18,094.16 


Net Expenses $12,609.43 


Annals of Internal Medicine 
Income : 

Subscriptions 

Volvime I $ 23.65 

II 6.04 

III 62,25 

IV 44.58 

V 590.17 

VI 17,335.44 

Advertising 

Volume V 2,359.87 

VI 2,176.97 

Expenses ; 

Salaries $5,226.92 

Communications (postage, 

telephone, etc.) 1,149.64 

Printing 15,840.64 

Traveling Expenses 53.13 

Stationery and Office Supplies 3.34 

Miscellaneous 129.03 


$22,598.97 


22,402.70 


$ 196.27 


19627 


Net Income 


Forward 


$12,609.43 $41,873.67 
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Forward $12,609.43 

Executive Secretary’s Office 
Expenses : 

Salaries $9,219.31 

Communications (postage, telephone, etc.) 1,085.20 

Stationery and Office Supplies 419.35 

Printing 501.03 

Rent and Maintenance 2,980.84 

Traveling Expenses 2,812.05 

Annual Audit 150.00 

Premium on Surety Bond 20.00 

Miscellaneous 111.24 


Treasurer’s Office 
Expenses : 

Salaries $240.00 

Communications (Postage, Telephone, etc.) 59.50 

Stationery and Office Supplies 4.13 

Printing 2.90 

Traveling Expenses 492.30 

Annual Audit .50.00 

Premium on Surety Bond 1.53. .50 

Fee for Storage of Securities 75.00 

Miscellaneous 10.00 


Annals of Internal Medicine 

Distributed Free to Life Members 

19.32-33 Directory (Cost of Production and 

Distribution of Supplement) 

Depreciation on Furniture and Equipment . . 
Loss on Equipment Traded In 
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17,299.02 


1,087..33 


144.00 

727.19 

.380.42 

3.20 


$41,873.67 


32,250.59 
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2,000 
10,000 
2,000 
2,000 
2,090 

500 
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2,000 
2,000 
5.0/09 
2,000 
I’ooo 
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Borough of Steelton, Pa., Fire Apparatus, AYzS, Jan. 15, 1933 J 

Canadian National Railway, 4^5, 1956 

Canadian National Railway, 5s, July 1, 19691 
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II. S. 4{h Liberty Loan. 434s, 1938 
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3,930.00 
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The Clinical Significance of the Systolic Murmur^ t 

A Study of 1000 Consecutive ”Non-Cardiac” Cases 

By A. R. Freeman, M.D., and Samuel A. Levine, M.D., F.A.C.P., 

Boston, Massachusetts 


Introduction » 

T he significance of the systolic 
heart murmur has long been a 
matter of considerable discussion. 
Not so very long ago, if a heart murmur 
was heard in a patient, the physician 
would quickly make a diagnosis of 
some organic heart condition. If it 
were systolic in time, and especially if 
apical in origin, a diagnosis of mitral 
insufficiency would be made. About 
fifteen years ago, particularly as a re- 
sult of the extensive experience with 
neurocirculatory asthenia, or the so- 
called soldier’s heart during the great 
war, the pendulum began to swing to 
the diametrically opposite position. It 
was found that systolic murmurs were 
very common in the absence of organic 
heart disease and gradually the point 
of view developed that systolic mur- 
murs had no significance whatever. 
Sir James Mackenzie was frequently 

^Received for publication August 29, 1932. 
fFrom the Medical Clinic of the Peter Bent 
Brigham Hospital, Boston, and the Harvard 
Medical School. 


heard to say that it would be better 
“to throw the stethoscope away”. He 
meant by this that more could be 
gained by eliciting the symptoms and 
obtaining an intelligent history of the 
case, and that auscultation was com- 
paratively valueless. Cabot^ stated that, 
“systolic murmurs without other signs 
of cardiac disease are of no import- 
ance as evidence of valve lesions”, and 
that, “a diagnosis of mitral regurgita- 
tion without stenosis is never justified”. 
We believe that the truth lies some- 
where between these two extreme po- 
sitions and that, although systolic mur- 
murs are fairly common and often 
have no importance, frequently they 
have a definite significance, and a sig- 
nificance that clinically can be ascer- 
tained and properly explained. This is 
in accord with the view recently ex- 
pressed by Herrick." On the other 
hand P. D. White^ stated that “a func- 
tional systolic murmur in the pulmo- 
nary area is heard in at least 50 per 
cent of all individuals in the recumbent 
position". Thayer* found 74 apical 
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functional systolic murmurs among 
218 normal young individuals in the 
recumbent left lateral position. Lee® 
found that 70 per cent of normal in- 
dividuals showed a systolic murmur in 
the pulmonic or apical regions, in the 
recumbent position after strong ex- 
piration. Yet McCrudden® found a 
definite decrease in life expectancy in 
individuals with no other signs of 
heart disease except an apical systolic 
murmur. 

A study therefore was undertaken 
to determine how frequently systolic 
murmurs are present in routine exam- 
inations. An attempt was also made 
to analyze conditions under which sys- 
tolic murmurs were found. For this 
purpose 1000 patients were carefully 
examined with the deliberate aim of 
detecting heart murmurs. In about 
half the instances, the patients were 
examined by both authors. It was 
quickly found that the observations by 
one corresponded quite well with those 
of the other. In order to avoid the 
large group of heart patients that are 
l)rescnt in any general medical clinic, 
cases in the medical wards were in- 
cluded in the study to only a small 
extent. As many routine admissions to 
the surgical service of the Peter Bent 
I’righam Hospital as we could study 
were included. Seventy patients in the 
neighboring infants’ and children’s 
hospital were also examined, so that 
the study might not be confined to 
adults. Forty-seven students and house 
offioors in the hospital and 120 nurses 
were included as representative of 
healthy vfning adults. In addition. 100 
consecutive patients in a tuberculosis 
satjilariurn were added so that we 
might determine the frequency of 


murmurs in a disease which, although 
wasting, rarely if ever causes changes 
in the valves of the heart. This is an 
entirely different approach from that 
customarily undertaken, when the sig- 
nificance of a systolic murmur in pa- 
tients coming for cardio-vascular ex- 
amination is studied. White" in such 
a study found that 76 per cent of 1050 
unselected patients with an apical sys- 
tolic murmur had organic heart disease. 

It is not the purpose of this study to 
analyze the frequency of systolic mur- 
murs in heart disease or even to try to 
explain the physical mechanism of these 
murmurs. It is common knowledge that 
systolic murmurs are present with valv- 
ular and myocardial disease. It is also 
quite well known that murmurs may 
be heard although the heart is normal 
when anemia or changes in metabo- 
lism such as occur in hyperthyroidism 
are present. The confusion in in- 
terpretation has not been diminished 
a great deal by the addition of the 
terms “organic” and “functional” mur- 
murs. Many a patient has organic 
heart disease and still has a relative 
or “functional” mitral systolic mur- 
mur. We also believe that many sys- 
tolic murmurs which are regarded as 
functional because the patient has no 
other evidence of heart disease, arc, 
in fact, organic, in the sense that there 
is a structural change in the vahe.-' 
causing the murmur. 

In trying to analyze the significance 
of systolic murmurs it became evident 
that the intensity of the murmur wa.*' 
of considerable importance, f lie 
nation is in no way dilTercnt from th,u 
found in studying other clinical dat.:- 
The amount of albumin in the uriin 
is now fairly well .standardized by 
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terms, S.P.T. (slightest possible trace) ; 
S.T. (slight trace) ;L.T. (large trace), 
etc. Likewise the Wassermann reac- 
tion is often indicated by the terms of 
1 to 4 plus. The same may be said of 
globulin in the spinal fluid, and of 
other tests. It is not a difficult matter 
to train one’s ear so that the loudness 
and duration of the murmur can be 
indicated by the figures 1 to 6. On this 
scale, the systolic murmur of grade 
“1” intensity is the faintest bruit that 
can be definitely heard. Although quite 
faint, this sound must have an appre- 
ciable duration. It must continue after 
the first heart sound and well into 
systole and must not be confused with 
a prolonged first heart sound that 
often is present in hyperactive hearts 
or in thin-chested individuals, merely 
as a result of the impact of the heart 
against the chest wall. We wish to 
emphasize the importance of this defi- 
nition of the heart murmur: that it 
must have appreciable duration after 
the first heart sound. With this un- 
derstanding a good deal of confusion 
can be avoided. 

A murmur of intensity “2” may be 
called a slight murmur. Inasmuch as 
the examiners in this study y’^ere well 
trained and exercised considerable care 
in auscultation, it is fair to say that 
murmurs of the first intensity (grade 
“!’’) are probably overlooked or not 
heard for the most part in routine 
general practice. It follows, therefore, 
that what has been called a murmur of 
grade “2”, probably corresponds to 
what the general physician might term 
a faint systolic murmur. A murmur 
of grade “3” would have moderate in- 
tensity. One of grade “4” Avould be 
loud, while “5” and " 6 ” would be very 


loud and the loudest possible murmurs^ 
respectively. There naturally are com- 
paratively few cases with murmurs of 
the intensity of “5” or “6”. 

After a little experience and by 
thinking in the above terms, observers 
learn very quickly to gauge the in- 
tensity of murmurs with such accuracy 
that they do not differ in their esti- 
mates by more than one gradation, and 
frequently even agree completely. The 
same observer would in fact find very 
satisfactory accord in his designation 
given to a heart murmur in a patient 
examined from week to week. This 
matter of terminology has been gone 
into in some detail because we feel 
that the use of uniform terms is abso- 
lutely essential to success in any at- 
tempt to bring some order out of chaos 
in this complicated question of the 
significance of the systolic murmur. 

The customary interpretation of the 
apical systolic murmur of moderate 
intensity is that it is due to regurgita- 
tion of blood through the mitral valve. 
If there is found additional evidence 
of valvular disease such as signs of 
mitral stenosis, or if the patient is 
known to be rheumatic, this regurgi- 
tation is regarded as organic and due 
to a structural change of the mitral 
valve. On the other hand, if the patient 
is not rheumatic and shows evidence 
of the degenerative form of cardio- 
vascular disease such as hypertension, 
coronary artery symptomatology, and 
the like, the systolic murmur is looked 
upon as the result of a relative dilata- 
tion of the mitral ring, resulting from 
a dilatation of the left ventricle so that 
normal leaflets fail adequately to close 
the mitral orifice. It also has been 
thought that, either as a result of 
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changes in the character of the blood 
or because of dilatation of the myo- 
cardium, a similar systolic murmur 
might be present with anemia. Al- 
though the explanations are varied and 
obscure, it likewise has been believed 
that systolic murmurs can develop as 
a result of fever, emotion, hyperthy- 
roidism, hypertension, and increased 
heart rate. 

It has occurred to us that one of the 
factors in the production of a systolic 
murmur which has been very much 
neglected in our teaching of clinical 
•medicine is the speed of blood flow. 
Systolic murmurs are frequently found 
in the same conditions in which, as 
Blumgart® has shown, the rate of blood 
flow (not the heart rate) is also in- 
creased. In hyperthyroidism, after ef- 
fort, and in pernicious anemia, systolic 
murmurs are common and the rate of 
blood flow is increased. Here the mur- 
mur cannot be due to dilatation of the 
heart, for X-ray studies have shown 
that the heart after effort and during 
hyperthyroidism is not dilated and may 
even be smaller. In some of the other 
conditions, such as fever, emotion, 
ncurocirciilatory asthenia, etc., may 
not a systolic murmur which is oc- 
casionally present be due to a similar 
mechanism, even if the increased speed 
of the ejection of blood is limited to 
the short distance from the heart to 
the large branches of the aorta? In 
other words, niay not the snapping 
method by which the blood is expelled 
from the heart in these hyperactive 
states in some way cause a sy.stolic 
murmur, apart from the factor of di- 
latation ? 

Ihirtbermnre, in the interpretation 
of systolic murmurs it is of import- 


ance whether the murmur is present in 
the apical region or at the base of the 
heart, and whether it is heard with the 
patient recumbent or upright. Recent- 
ly it has become the custom on the part 
of many physicians to listen to the 
heart after effort or during the held 
expiration. We have attempted to an- 
alyze all these factors in the produc- 
tion of the systolic murmur. 

In a Study of this sort, in which the 
objective finding that is being analyzed 
is one detected by auscultation, it is of 
some interest to compare our observa- 
tions with those obtained by other phy- 
sicians. For this purpose a comparison 
was made between the detection of 
murmurs by the house officers of the 
Peter Bent Brigham Hospital and our 
own observations on the same patients. 


As has been mentioned above, a sys- 
tolic murmur, as we define it, must 
have an appreciable duration after the 
first heart sound ; and what some ob- 
servers might call a murmur we mere- 
ly regard as a prolonged first sound, 
because there is no true bruit lasting 
into systole. We expected to find no 
murmurs at all where others had found 
systolic murmurs because it has become 
the habit of some house officers and 
students to say that a systolic murmur 
is heard, knowing that no great im- 
jXirtance will be attached to that find- 
ing and fearing that some one else will 
hear a murmur which they have not 
noted. The finrlings in 427 cases were 
compared for this ])arlicular analy.'^is. 
In 331, or 77 per cent, there w.as 
agreement between our observations 
and those of the house officers. In 
cases, or 7 per cent, we found a 
tolic murmur when none was prrviou- 
Iv noted, and in tiS ca''rs, or h> 1'* 
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cent, we failed to find a murmur when 
it Avas previously thought to be pres- 
ent. In four of these latter cases what 
was thought to be a systolic murmur 
was designated by us as a prolonged 
first sound. Although in a few instances 
it is reasonable to assume that a mur- 
mur may have been present at one 
time and not at another, the above dis- 
crepancy probably depends upon more 
careful auscultation and close adher- 
ence to the definition of a systolic 
murmur. 

Prolonged First Heart Sound 

Reference has been made concerning 
the use of the term prolonged first 
heart sound. Frequently patients are 
thought to have a systolic murmur 
when on careful auscultation one real- 
ly can hear no bruit extending into 
systole, during the interval between 
the first and second sounds. We have 
found in these cases that the pheno- 
menon consists of a prolongation of 
the first sound but that systole itself 
is clear. This seems to be more com- 
mon in tliin-chested individuals and 
where the heart action is hyperactive, 
but not necessarily fast. There were 
47 instances in these 1000 patients in 
Avhich a prolonged first sound was 
heard. Twenty-five were males, and 
22 were females. Although in differ- 
ent individuals the prolonged first 
sound was heard sometimes at the 
apex and sometimes at the base, and 
with the patient sometimes recumbent 
and sometimes upright, it Avas most 
usually found at the apex and Avith 
the patient lying doAvn. Of these 47 
cases, six had hypertension, four had 
definite fever, eleven had a pulse over 
100, three had a hemoglobin less than 


60 per cent, six were over 60 years of 
age and eight were under twenty. It 
Avould not seem, therefore, that the 
prolonged first sound had any clinical 
significance. 

Incidence OF Murmurs in Relation 
TO Age, Sex and Location 

In this series of 1000 cases there 
Avere 471 males and 529 females. The 
ages varied from infancy to old age. 
The distribution through the various 
decades is indicated in table 1 . Through- 
out the decades there was no significant 
variation in the sexes except in the 
last tAvo decades where the males pre- 
dominated. The average age of the 
males was. 39.4 and that of the females 
34.6 years. 

There were 196 of these 1000 pa- 
tients who shoAved a systolic murmur 
of grade 1 or 2. Those having louder 
murmurs make up a special group 
Avhich Avill be discussed below, where it 
Avill be evident that all cases Avith mur- 
murs louder than grade 2 have organic 
cardio-vascular disease. Murmurs of 
fainter intensity, Avhich one might call 
“functional” murmurs, therefore Avere 
present in 19.6 per cent of our series. 
This figure, hoAvever, Avill be very 
much reduced when the cases are more 
carefully analyzed, ruling out further 
instances of organic disease. Of these 
196 patients there Avere 132 females 
and 64 males. This indicates that sys- 
tolic murmurs of this type are about 
tAAOce as frequent in females as in 
males. The distribution of these pa- 
tients Avith murmurs throughout the 
A^arious decades is indicated in table 2. 
It can be readily seen that the predom- 
inance of females Avith murmurs in 
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this group obtains in most of the dec- 
ades up to the age of 60, This is 
especially true between the ages of 20 
and 29, merely because there were so 
many normal nurses included in this 
study. The average age for the males 
is 43.0 years and for the females 36.2 
years. Both of these figures are some- 
what higher than the average of the 


about 20, per cent will have a systolic 
murmur of low intensity and that this 
will be distributed somewhat unevenly 
throughout the various ages, with a 
definite preponderance in the female 
sex, and with the lowest incidence in 
males between the ages of 20 and 49 
years. 

The location of the murmur now 


Tabi/E I 

Distribution or 1000 Patients by Age and Sex 


Decades 

0-9 

10-19 

20-29 

30-39 

40-49 

50-59 

60-69 

70-79 

E39 

Patients 

2 M--'= 

33 M 

52 M 

45 M 1 

45 M 

69 M 

52 U 

22 M 

9 M 


0 F 

31 F 

43 F 

67 F 1 

63 F 

70 F 

49 F 

11 F 

0 F 

Children 

m 

4 M 

0 F 

— 

— 

— 

— 

— 

— 

— 

Tuberculous . . 

— 

0 A1 

1 F 

17 M 
14 F 

10 M 
13 F 

12 M 

5 F 

14 M 
5F 

6 U 
2F 

1 A1 
OF 

— 

Doctors 

— 

— 

43 U 

0 F 

3 M 

0 F 

1 M 

0 F 

— 

— 


— 

Nurses 

— 

0 M 
18 F 

0 U 
99 F 

0 M 

3 F 

— 

— 

— 


— 

Total M 

33 

37 

112 

58 

58 

83 

58 

23 

9 

Total F 

35 

50 

156 

83 

68 

75 

51 

11 

0 

Total 

68 

87 

268 

141 

126 

158 

109 

34 

9 


*(M= males; F = females) 


entire 1000 cases (39.4 years and 34.6 
years, male and female ages, respec- 
tively). 

The percentage of murmurs in the 
different decades varied somewhat but 
ranged approximately between 15 per 
cent and 25 per cent. There was a def- 
inite diminution in this percentage be- 
tween the ages of 20 and 50, with a 
greater incidence during the first two 
and the last few decades (table 2). 
The lowest incidence, 7.0 per cent 
(table 3), was found in the group of 
males between the ages of 20 and 49. 
It therefore can be seen that, of a large 
group of routi!ic, unsclectcd patients. 


needs to be considered. The two areas 
studied were the apex and the base of 
the heart. No differentiation was made 
as to whether the murmurs were audi- 
ble in the pulmonic or aortic areas. 
For the most part it was in the pul- 
monic area that these basal murmurs 
when present were prominent, except 
in the older group where basal mur- 
murs were generally aortic. Of the 
196 patients who showed a systolic 
murmur, in 122 it was present at the 
apex and in 145 at the base of the 
heart. In many it was jirescnt in both 
areas. The distribution of these mur- 
murs according to location throughout 
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Tabi,e II 

iNcrDENCE OF Systolic Murmurs in Various Groups Examined 


Decades 

0-9 

10-19 

20-29 

30-,39 

40-49 

50-59 

60-69 



Patients 

1 M-*= 

7 U 

2 AI 

2 AI 

6 AI 

12 M 

13 M 

7 mI 




0 F 

6 F 

4 F 

IS F 

12 F 

20 F 

13 F 

0 F 

— 

Children 

4 M 

2 AI 




— 








12 F 

0 F 

— 

— 

— 

— 

— 

WB 

— 

Tubercu- 

■Bi 


3 AI 

0 M 

0 AI 

0 AI 

1 AI 




lous 


— 

5 F 

3 F 

1 F 

1 F 

0 F 

' — 

— 

Doctors 


1 

3 AI 

1 AI 



1 




_ 


— 


0 F 

0 F 

— 

1 

— 

■B 

— 

Nurses 


0 M 

0 AI 





— 




— - 


— 

2 F 

31 F 

— 

— 

— 

— 

■B 

— 

Total AI 

5 

9 

8 

3 

6 

12 

14 

7 

0 

Total F 

12 

8 

40 

18 

13 1 

1 

21 1 

13 

7 

0 

Total 

17 

17 

48 

21 

19 

33 

27 

14 

0 


25% 

19.5% 

17.9% 

14.2% 

15.8% 

20.9% 

24.8% 

41.2% 

0 


* (M = males ; F = females) 

r 

Table HI 

Presence of Murmurs in Relation to Age, Sex, Location and Intensity 



0-19 yrs. 

20-49 yrs. 

50 -f- yrs. 


Males 

Females 

Alales 

Females 

Males 

Females 

No. Examined 

70 

128 

228 

264 

173 

137 

No. with Alurmurs 

15 

30 

16 

60 

34 

41 

% with Alurmurs 

21.4 

23.4 

7.0 

22.7 

19.7 

29.9 

No. with Alurmurs 
at Apex and Base 

Apex 

Base 

Apex 

Base 





Apex 

Base 



7 

13 

23 

25 

12 

8 

30 

46 

26 

17 

24, 

36 

% with Alurmurs 
at Apex and Base 

10.0 

18.6 

18.0 

19.5 

5.3 

3.5 

11.4 

17.4 



17.5 

26.3 

Intensity Index* 












1.43 


* (Method of calculating the index explained in text) 


the various decades and in the two 
sexes is indicated in table 3. It is 
evident from this table that the sys- 
tolic murmurs at the apex were about 
one and one-half times as common as 
at the base in males over 19 years of 
age. Of 401 males over 19 j^ears old, 
there were 38 apical and 25 basal sys- 
tolic murmurs, i.e., 9.5 per cent and 6.2 
per cent respectively. The reversed re- 


lation held for 401 females, where sys- 
tolic murmurs predominated at the 
base, the figures being 20.4 per cent 
and 13.5 per cent respectively. In the 
first two decades (table 3) the above 
relation did not hold, for in males of 
the younger group, basal systolic mur- 
murs were almost tvuce as frequent as 
apical. These relations are graphically 
illustrated in table 4. 
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mon in elderly females but would have 
more importance when present. 

Effect of Position on Systolic 
Murmurs 

Throughout tliis study wherever 
possible (about 900 cases) notations 
were made whether murmurs were 
present at the apex and base of the 
heart with the patient recumbent as 
well as upright. The purpose of this 
was to compare the intensity of sys- 
tolic murmurs under various circum- 
stances. The relative frequency of 
apical and basal murmurs has already 
been discussed. Of the 196 patients 
with grade 1 or 2 murmurs, 167 were 
examined while recumbent and up- 
right. The remaining 29 rvere exam- 
ined only while recumbent. Of the 
patients examined in the two positions, 
71.2 per cent showed a basal systolic 
murmur with the patient recumbent, 
and in 61.3 per cent it was present in 
this location in the upright position. 
At the apex, 62.3 per cent showed a 
murmur in the recumbent position, and 
only 54.8 per cent had the murmur in 
the upright position. Thus it is seen 
that for murmurs of grades 1 and 2, 
the most common location is at the 
base with the patient recumbent, and 
the least common is at the apex with 
the patient upright. The intensity of 
the murmurs followed fairly closely 
the percentages just given for the inci- 
dence, the loudest being at the base 
recumbent and the faintest at the apex 
upright. It must not be inferred that 
the same relations hold for murmurs 
customarily heard with organic heart 
disease, for these “organic” murmurs 
are more common at the apex than at 
the base of the heart. 


Effect of Held Expiration on 

Pulmonary Systolic Murmurs 

The findings in the pulmonic area 
during held expiration we believed 
needed investigation. Many physicians 
auscult the heart carefully for mur- 
murs while the patient holds the breath 
in expiration. This is done to avoid 
the confusion of respiratory sounds 
and to have the heart nearer the chest 
wall by displacing the overlying lung. 
To study this point more carefully, 22 
normal individuals were examined 
during normal quiet breathing and 
during held expiration. In none of 
these were murmurs heard during nor- 
mal breathing. In one a systolic mur- 
mur of grade 1 and in another a mur- 
mur of grade 2 were present in the pul- 
monic area during the held expiration. 
This same finding has been frequently 
noted in the larger group of cases in- 
cluded in this study. Furthermore, sys- 
tolic murmurs were also frequently 
found to be accentuated by this meth- 
od. We therefore feel justified in con- 
cluding that although a held expiration 
may uncover a diastolic murmur not 
otherwise heard at the base of the 
heart, the appearance of a systolic 
murmur in this location during this 
maneuver is of no importance. 

Systolic Murimurs after Effort 

It has become the custom in recent 
years for physicians to examine the 
heart before and after effort for the 
purpose of detecting murmurs. Vari- 
ous exercises have been used as func- 
tional tests of the heart. As a result 
of this, notations have been made of 
a systolic murmur or an irregularity 
disappearing or developing after these 
exercises. It is not the purpose of this 
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discussion to take up functional tests 
in general, but to comment on the ap- 
pearance of a systolic murmur after 
effort. Many 'examiners for life insur- 
ance companies have occasionally found 
systolic murmurs after prescribed ex- 
ercise tests and on the basis of this 
have either refused the applicant in- 
surance or have increased his rating. 
We therefore studied ten normal phy- 
sicians ranging in age from 24 to 41 
before and after a brisk effort. The 
exercise consisted of running rapidly 
for about 100 yards. In none of these 
was a systolic murmur present before 
the exercise. Within one minute after 
the exercise and with the pulse ranging 
from 122 to 176, nine of these ten 
individuals showed a systolic murmur 
of grade 1 or 2 at the apex or base of 
the heart. Generally the murmur was 
present in both areas and for the most 
part it was louder in the pulmonic 
area. At the end of two or three min- 
utes the murmurs all diminished in 
intensity or disappeared. Although the 
effort here was much more violent than 
that required in the usual tests in phy- 
sicians’ offices we feel quite definitely 
that a systolic murmur that appears 
after effort, when it was not present 
before the test, has absolutely no sig- 
nificance and may be found in most 
normal people. 

Axaia'sis of Murmurs of Grades 
3 AXD 4 IXTEKSITV 

The group of patients with a systolic 
murmur of greater than grade 2 re- 
quire.? detailed analysis. There were 
14 instances in which the murmur had 
a grade 3 intensity and five instances 
ot grade 4. For the most part these 
puient'; were lound in the medical 


wards. In order to have a fairer dis- 
tribution of our cases and not to 
exclude a legitimate proportion of 
patients with heart disease, 100 pa- 
tients on the medical service were 
included, among whom one would nat- 
urally expect to find a fair number 
with organic heart disease. These are 
the cases .that furnish most of the data 
concerning murmurs of greater than 
grade 2 intensity. In practically all of 
these cases the systolic murmur was as 
loud or louder at the apex than at the 
base of the heart. In one patient with 
congenital heart disease, the intensity 
of the murmur was greatest in the 
pulmonic area, and in one of the 
hypertensive cases the murmur was 
louder over the aortic area than at the 
apex. 

Among the patients with grade 3 
murmurs there were seven who had 
distinct hypertension, one of which 
had an additional luetic aortic insuffi- 
ciency. Three additional cases had 
organic rheumatic valvular disease and 
one had myocardial failure following 
coronaiy thrombosis. Of the remain- 
ing three, one had suffered a Aa’olcnt 
hemorrhage from a gastric ulcer re- 
ducing the red blood count to 2.200,000 
and shortly later was found to have 
well marked hypertensive heart fail- 
ure. One had chronic nephritis with 
a red blood count of 2,000,000; and 
the third was a luetic patient who had 
thyrotoxicosis and cardiac hypertro- 
phy. Of the five patients with a sys- 
tolic murmur of grade 4, four had 
well marked rheumatic valvular dis- 
ease, and one had congenital patent 
ductus arteriosus. It is evident from 
the above analysi.s that the louder s> " 
tolic murmur.^ for the most part an- 
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due to organic vahadar, hypertensive, 
or myocardial heart disease that can 
be definitely recognized, and that sys- 
tolic murmurs of this intensity only 
occasionally result from a severe ane- 
mia or its accompanying cause. 

Analysis of Murmurs of Grades 
1 AND 2 Intensity 

One of the important parts of this 
study is the consideration of some of 
the clinical factors that may either be 
responsible for, or in some way be re- 
lated to. the systolic murmurs of 
grades 1 and 2 which were present in 
196 cases. The factors particularly 
studied were hypertension, anemia, hy- 
perthyroidism, a past history of rheu- 
matic fever, chorea or scarlet fever, 
definite evidence of organic heart dis- 
ease, and age. In a small number 
miscellaneous conditions like syphilis, 
the presence of fever, etc., were con- 
sidered. There were 40 instances of 
h3fpertension, of which 17 were under 
50 years of age. It is quite well known 
that patients with hypertension may 
or may not have a systolic murmur. 
It is generally accepted that as a 
group, people ivith hypertension will 
show a systolic murmur more often 
than normal individuals. Indirect evi- 
dence for this view was found in this 
study. The average readings of 179 
consecutive patients in this study not 
showing murmurs were 129 mm. of 
mercurj' systolic and 79 mm. diastolic. 
The average readings for 115 consec- 
utive patients with murmurs of grade 
1 or 2 were 144 mm. of mercury sys- 
tolic and 84 mm. diastolic. This differ- 
ence is real and indicates that hyper- 
tension is a factor in the production of 
the S 3 ^stolic murmur. 


Thirteen of the 196 cases had ane- 
mia (red blood count under 3.5 mil- 
lion), of which six had no other factor 
of importance to account for the mur- 
mur. Nine had hyperthyroidism and 
one of these had rheumatic fever in 
addition. It is very significant that 
twelve had a definite history of rheu- 
matic fever or chorea and sixteen oth- 
ers had evidence warranting suspicion 
of a previous rheumatic state in that 
they had early growing pains, vague 
rheumatics, frequent spontaneous epi- 
staxis, and repeated sore throats. We 
know that many rheumatic patients 
have no more definite past history than 
is indicated by the above symptoms. 
There is no doubt in our minds that 
many of these cases were rheumatic 
patients and that the systolic murmur 
had more than an accidental signifi- 
cance. In t 3 velve cases there was a past 
history of scarlet fever, in eight of 
which other factors were present which 
may have had some bearing. We feel 
that scarlet fever is occasionally re- 
sponsible in some individuals for the 
presence of a s 3 ’'stolic murmur, but 
that in such cases one can generally 
also find evidence suggestive of rheu- 
matism. 

Definite organic heart disease was 
found in 18 of these patients, ten of 
whom had valvular and eight non- 
valvular heart disease. This group 
needs no further explanation for it is 
common knowledge that heart disease 
in one form or another ma 3 '' be accom- 
panied by murmurs of this intensit 3 \ 

In stud 3 dng the question of age as 
a factor in the production of systolic 
murmurs we found 19 cases who were 
over 50 years of age and in whom 
none of the other factors mentioned 
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above could be held responsible for 
the murmurs. Some of these no doubt 
had cardio-vascular disease of which 
we were not aware, for cardiac en- 
largement and coronary arterj'- disease 
could easily have escaped our attention 
in this routine study. 

There remained 74 patients with a 
systolic murmur not explained by the 
above factors. Of these there were 29 
in which there were suggestive influ- 
ences that might have a bearing on 
the production of a murmur, such as 
tertiary syphilis, leukemia, displaced 
heart, etc. In fact there were 16 with 
a definite fever, and we believe that 
in some instances the hyperactivity of 
the heart accompanying fever may be 
responsible for a murmur that disap- 
pears with the return of the tempera- 
ture to normal. There remained, how- 
ever, 45 patients with a systolic mur- 
mur in whom not even the additional 
factors just mentioned were present. In 
some of these cases the data such as 
blood counts, blood pressure reading, 
and past history of rheumatic disease 
were not available. It is interesting 
that only 11, or 24 per cent, of these 
45 patients with an unexplained mur- 
mur had a murmur of grade 2, where- 
as in the entire group of 196 patients 
with murmurs 77, or 39 per cent, had 
grade 2 murmurs. This means that 
for the most part murmurs that have 
no definite or suggestive explanation 
for their presence arc apt to be of the 
faintest intensity. 

Of these 45 patients with unex- 
plained systolic murmur 13 were males 
and 32 were females. The .systolic 
murmur was confined to the apex in 
12 cases, to the base in 25 and was 
present at both areas in 8. This bears 


out the impression obtained from 
studying the entire group that faint, 
unexplained and what might be con- 
sidered insignificant systolic murmurs 
are most common at the base of the 
heart in the female sex. In fact the 
comparative frequency of systolic mur- 
murs in nurses (28 per cent) increased 
the total incidence appreciably, for sys- 
tolic murmurs of grade 1 or 2 were 
only present in 19 per cent of the pa- 
tients in the surgical wards of the 
hospital. 

From the above analysis it follows 
that only 4.5 per cent of 1000 patients 
had a systolic murmur that could not 
be explained by some fairly definite 
clinical cause and that only 1.1 per 
cent had such an unexplained murmur 
which was louder than the very faint- 
est that can be heard. If more were 
known of these cases their numbers 
would probably be still less. These 
murmurs can rightly be called “func- 
tional” or benign, although many of 
the other systolic murmurs that had 
a definite clinical cause (such as those 
with hyperthyroidism, anemia, etc.) 
might also be called functional in the 
sense that the valves were not diseased. 

While we agree with McCmdden 
that the average life e.xpectancy of 
patients with systolic murmurs is def- 
initely diminished, we believe that if 
from a series of such cases one rules 
out those showing the presence of J^uch 
causative factors as heart disease, hy- 
pertension, hyperthyroidism, etc,, (here 
will remain a group in which this prog- 
nostic rule will not hold true. In other 
w’ords, while the life expectancy 
our group of 196 patients with graf e 
1 or 2 systolic murmurs probabl) rs 
lower than for a similar group without 
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murmurs, we do not believe an appre- 
ciable difference will occur in the final 
45 cases of the 196, in whom no expla- 
nation could be found for the murmur. 
This is especially true for the 34 of 
these 45 cases in whom only the faint- 
est murmur could be heard. 

It must not be inferred from this 
detailed study of the systolic murmur 
and from the emphasis that has been 
placed on attempts to correlate such 
murmurs with definite clinical condi- 
tions that murmurs need indicate seri- 
ous disease, nor that they even indicate 
heart disease. Patients with heart dis- 
ease and loud murmurs may be in bet- 
ter health and live longer than other 
patients with heart disease without 
murmurs or with faint murmurs. It 
must be borne in mind that there are 
many patients with murmurs who have 
no heart disease at all. The main pur- 
pose of this study is to show that 
systolic murmurs often have a clinical 
explanation. Furthermore we believe 
that a systolic murmur of greater than 
grade 1 intensity should be regarded 
with suspicion and that a proper inter- 
pretation of systolic murmurs will lead 
to more intelligent diagnosis, progno- 
sis, and treatment of disease. 

Summary and Conclusions 

An analysis was made of the inci- 
dence and significance of systolic mur- 
murs in 1000 consecutive individuals 
distributed as follows: 663 patients in 
the surgical wards of the Peter Bent 
Brigham Hospital, 100 patients in a 
tuberculosis sanitarium, 47 healthy 
house officers and medical students, 
120 nurses, and 70 infants and chil- 
dren in the wards of the Children’s 
Hospital. It quickly became evident 


that no progress in such a study could 
be made unless the systolic murmur 
were accurately defined and the intens- 
ity of the murmur were estimated. By 
a systolic murmur we mean a distinct 
bruit that is heard definitely following 
the first heart sound and extending 
appreciably into systole. This excludes 
sounds that are often called systolic 
murmurs but which are merely im- 
purities or prolongations of the first 
heart sound. As to intensity, we have 
divided murmurs into six gradations. 
Grade 1 is the faintest definite mur- 
mur of the type that although distinct 
will not be heard unless auscultation 
is most carefully done. Grade 6, al- 
though extremely rare, is the type in 
which the murmur can be heard with- 
out a stethoscope and away from the 
patient’s chest. Grade 2 is probably of 
that slight intensity which in ordinary 
auscultation not expertly practised, 
would be called a faint or slight mur- 
mur. Grades 3, 4, and 5 might corre- 
spond to the terms moderate, loud, and 
very loud. This method of gradation 
is practical. Different observers will 
agree very closely in their estimation 
of murmurs. 

There were 47 instances in these 
1000 patients in which a prolonged 
first heart sound was heard. Although 
present at times at both the apex and 
base of the heart with the patient re- 
cumbent or upright it was most com- 
mon at the apex with the patient lying 
down. This sound was not found to 
have any clinical significance. 

There were 196 cases, or 19.6 per 
cent, that showed a systolic murmur 
of grade 1 or 2. The murmur was 
present about twice as frequently in 
females as in males. The average age 
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of those with murmurs was 4'3.0 years 
for the males and 36.2 years for the 
females. The incidence of the murmur 
in the different decades varied some- 
what. The lowest incidence was found 
to be in males from 20 to 49 years. 

A study was made as to the relative 
frequency of murmurs at the apex and 
base of the heart. Apical murmurs 
were one and one-half times as fre- 
quent as basal in males and the reverse 
relationship obtained for females. 

A method was devised to obtain an 
index of the intensity of the murmurs 
heard at the apex and base of the heart 
in the two sexes and at different ages. 
It was found that apical murmurs of 
grades 1 and 2 diminish in intensity 
with increasing years in the females, 
but that in males apical murmurs in- 
crease in intensity with increasing 
years. 

Wherever possible patients were ex- 
amined in both the recumbent and the 
upright positions. In this group of 196 
patients it was found that murmurs of 
grades 1 and 2 were most common 
with the patient recumbent and least 
common at the apex with the patient 
upright. 

In 22 consecutive individuals who 
had no murmurs on ordinary examin- 
ation, there were 2 who had a systolic 
murmur in the pulmonic area during a 
held expiration. We believe that this 
procedure, although it may uncover a 
sipiificant diastolic murmur, has no 
clinical importance in relation to a sys- 
tolic murmur. 

1 en normal physicians without mur- 
murs were examined before and after 
a )nsJ: effort. In nine a murmur of 
grade I or 2 was pre.^ent either at the 
o, 1 ) 45 ^. heart one or two 


minutes after the effort. We believe 
that a murmur not previously present, 
brought out by this method, is a nor- 
mal phenomenon. 

In these 1000 cases, there were 14 
with murmurs of grade 3 intensity and 
five of grade 4. In every instance, or- 
ganic disease was found, adequate to 
explain the murmurs. Of the 14 with 
grade 3, seven had well marked hyper- 
tension, three had rheumatic vahmlar 
disease, one had a coronary thrombo- 
sis, one had marked anemia with a red 
cell count of about 2,000,000, one had 
marked anemia and myocardial failure 
and one had syphilis, thyrotoxicosis, 
and marked cardiac hypertrophy. Four 
of the five patients with grade 4 mur- 
murs had rheumatic valvular disease 
and the other had congenital patent 
ductus arteriosus. We therefore feel 
that the louder systolic murmurs can 
never be dismissed as insignificant. 

In an attempt to discover how many 
patients have a systolic murmur not as- 
sociated with any important disease, 
past or present, it was found that of 
196 who had murmurs of grade 1 or 2, 

40 had hypertension, 13 had anemia, 9 
had hyperthyroidism, 12 had a definite 
past history of rheumatic fever or 
chorea and 16 had a suspicious history 
of a previous rheumatic state. There 
were 12 cases with a past history of 
scarlet fever. We believe that all the 
above factors may have some relation 
to the murmurs present. There were 
18 cases with definite organic heart 
disease, 10 valvular and eight non- 
valvular. There were 19 cases over 50 
years of age in which none of the 
above factors except age were present. 

In some of these no doubt, cardio-vas- 
cular disease existed which we did not 
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detect. There were 29 cases in which 
suggestive influences which might have 
a bearing on the production of the 
murmur were present such as tertiary 
syphilis, leukemia, displaced heart, etc. 
In fact 16 of these had a definite fever. 
Finally there remained 45 patients (4.5 
per cent) in whom none of the definite 
or possible influences in the production 
of the murmur could be elicited. Only 
11 (1.1 per cent) of these had mur- 
murs of grade 2. 


In conclusion we wish to speak 
against the prevailing opinion that sys- 
tolic murmurs have little or no signifi- 
cance and to emphasize the fact that 
although they are frequently present 
in the absence of heart disease, a prop- 
er interpretation of the intensity of the 
murmur and of the possible causative 
factors considered above will aid great- 
ly towards more accurate diagnosis, 
prognosis, and treatment of disease. 
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Apoplexy^ t 

A Study of 801 Cases Admitted to the Kings County Hospital 
During the Five Years from 1923 to 1928 

By OrmAn C. Perkins, M.A., M.D., F.A.C.P., Brooklyn, New York 


A STUDY has been made of all the 
^^^^■^cases of apoplexy admitted to 
the Kings County Hospital dur- 
ing the five years, 1923-1928. Several 
important factors must be borne in 
mind in considering this material. The 
Kings County Hospital is a city hos- 
pital and the largest in the Borough 
of Brooklyn. Its ambulance service 
covers the largest area served by any 
hospital in the borough and in addition 
many patients are brought to Kings 
County Hospital by the ambulances of 
other hospitals. These conditions re- 
sult in the admission of a large number 
of cases of apoplexy. The patients 
fall into one of two groups. In the 
fipt, the patient has been stricken at 
his work, or on the street, or perhaps 
in the home and is admitted shortly 
after the onset. In the second group 
we find those patients who have been 
cared for in the home for from a few 
days up to a week or more and are 
admitted to the hospital because they 
have not shown satisfactory improve- 
ment. 

In this study only those cases were 
mcludcd in which a definite diagno.sis 

ptihlication September 29 , 

I I rj,,) t.K I3cpnrtrncnt of Xctirolopv. 

Covuity Brooklyn, N. Y. ' 


of vascular accident was made. Not 
all of the patients presented s}anptoms 
or signs of motor involvement. In 
the five year period selected, 801 cases 
were found to fall into this group. 

It has been noted by previous in- 
vestigators in this field that the im- 
portance formerly attributed to cer- 
tain etiologic factors was much exag- 
gerated. For example, it is now rec- 
ognized that it is exceptional for any 
of the cerebral vascular accidents, even 
hemorrhage, to occur during great 
exertion. Natural acts involving effort, 
such as defecation and coitus, and 
even mental excitement are considered 
of very little importance as precipitat- 
ing factors. There are other factors 
which are matters of discussion and 
dispute. Foremost among these de- 
batable points are: the influence of the 
season of the year on the frequency of 
vascular accidents ; the predominance 
of such lesions in the male or the fe- 
male; the question as to which cere- 
bral hemisphere is most often affected ; 
the relation of the height of the blood 
pressure to such lesions; the connec- 
tion between syphilis and n]wplcxy: 
and the age period in which the highest 
incidence of apoplexy is found. In the 
study presented in this paper data 
hearing on these dispsitcd fwirus arc 
1386 
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presented. To reach definite conclu- 
sions a much larger group of cases 
must be subjected to analysis, but I 
believe that it is important to add our 
series of cases to the literature for 
future reference. 

Age 

No period of life is exempt from 
cerebral hemorrhage, but inasmuch as 
arterial degeneration is most common 
in the later periods, it is after middle 
life that we find the chief liability to 
apoplexy. On this point, however, 
there seems to be some want of agree- 
ment in the published statistics. 

The following tabulation is from 
the postmortem records of St. Bar- 
tholomew’s Hospital, and is based on 
124 cases of intracranial hemorrhages 
m which the age was ascertained. 


Ace 

8-20 

21-30 

31-40 

41-SO 

51-60 

61-70 

71-80 


Male Female 


6 

4 
11 
32 
18 
14 

5 


2 

3 

6 

11 

6 

6 

0 


Total 90 34 


Total 

8 

7 

17 

43 

24 

20 

S 

I24 


PCT. 

6.4 

5.6 

13.7 

34.6 

19.3 

16.1 

4.0 


first ten years of life, a number greater 

until tnTl decade 

nntil the fifth. 

Gintrac’s® figures have been freely 
quoted by succeeding authors. Ac- 
cording to Gintrac’s tables the percent- 
age of cases increases with each decade 
from the age of thirty to attain its 
maximum between sixty-one to seven- 
ty. It IS also noticeable that as many as 

eighty! between seventy to 

In our series of cases (table 1) birth 
hemorrhages have not been included. 
The first cases to be noted occurred 
between the ages of twenty to twenty- 
four. Only one case fell in the age 
period between ninety-six to one hS- 

dred and none was over one hundred 
years of age. 

Table I 

Age of Patient at Time of Vascular 
Accident 


Age 192 3 1924~l925~l926~l^ 
20 
24 


From this table the liability to apo- 
plexy seems to be greatest in the period 
between forty and fifty and to decline 
with each succeeding de- 

We must not overlook the fact that 
cerebral hemorrhage may occur in 
veiy early life. Potts= states that the 
jact that apoplexy is not infrequent 
m early life does not seem to be gen- 
erally recognized. In the statistics 
CO ected by Thomas from the records 
0 the Johns Hopkins Hospital, 135 
out of 740 cases occurred during the 


28 

32 

36 

40 

44 

48 

52 

56 

60 

64 

68 

72 

76 

80 

84 

88 

92 

96 

100 


0 

1 

0 

3 

2 

0 

2 

2 

2 

1 

2 

2 

4 

5 

2 

9 

6 

16 

12 

17 

6 

11 

15 

7 

16 

20 

18 

21 

21 

27 

17 

35 

17 

17 

18 

26 

16 

20 

15 

6 

9 

14 

6 

4 

3 

6 

1 

4 

1 

1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

« 

49 

179 

159 


0 

0 

2 

1 

4 

7 

7 

14 
17 
17 
17 
20 

15 
9 
8 
7 
1 
5 
1 
0 
0 


2 

2 

3 

2 

5 

7 

10 

13 
12 
11 
34 
19 
15 

14 
2 
7 
1 
0 
2 
1 
0 


Total 

3 

7 
11 

8 
20 
45 
52 
60 
83 
97 

120 

100 

81 

52 

23 

25 

4 

5 
4 
1 
0 
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Study of this table shows that there 
is a gradual increase in the number of 
cases from the age of thirty-six up to 
sixty-four and a decline thereafter. If 
we examine each year separately we 
notice that this same finding is con- 
sistent. Two hundred and twenty 
cases, or 29.9 per cent, occurred be- 
tween the ages of sixty to sixty-eight. 
We find only 49 cases between the 
ages of twenty and fort 3 ^ 

Blood Pressure 

In the total of 801 cases, the blood 
pressure was taken in 647 cases. There 
seems to be the impression among 
many physicians that apoplexy is usu- 
ally associated with very high blood 
pressure. Table II shows the number 
of cases for each ten points rise of 
systolic pressure, separately for each 
year in order to show how consistent 
these figures seem' to be. 

We find the number of cases in- 
creasing with the increase of blood 
pressure from 100 up to 140 millime- 
ters of mercury. The total number 
of cases with systolic blood pressures 
of 140 millimeters of mercur}’’ or less 
was 105, which is 16.2 per cent of the 
total group. In the group with sys- 
tolic blood pressures between 140 and 
170 millimeters of mercury there were 
205 cases, or .31.6 per cent. These 
figures indicate that the belief that 
very high blood pressure is essential 
for apoplexy is inaccurate, 

SvpniLis 

Of the 801 cases, 617 had a Was- 
sermann test clone during their stay 
in the Hospital. In table 3 is shown, 
arrangcfi by year, the number of pa- 
tnnts who had positive and negative 


Table II 

Systolic Pressure Taken on Admission 


TO Hospital 


Pres- 

sure 

1923 

1924 

1925 

1926 

1927 

Total 

100 

4 

6 

0 

1 

5 

16 

110 

3 

5 

7 

3 

5 

23 

120 

7 

8 

8 

'3 

8 

34 

130 

9 

8 

7 

4 

4 

32 

140 

14 

11 

17 

13 

16. 

71 

150 

13 

19 

16 

4 

10 

62 

160 

14 

18 

24 

12 

14 

72 

170 

9 

13 

12 

13 

10 

57 

180 

11 

9 

9 

18 

13 

60 

190 

13 

13 

3 

12 

11 

52 

200 

3 

11 

10 

8 

9' 

41 

210 

3. 

5 

7 

.10 

12 . 

37 

220 

1 

5 

13 

10 

7 

36 

230 

3 

4 

0 

4 ■ 

5 

16 

240 

2 

2 

7 

0 

1 

12 

250 

0 

2 

3 

1 

5 

11 

260 

2 

1 

2 

0 

3 

8 

270 

0 

1 

1 

1 

0. ■ 

3 

280 

0 

1 

0 

0 

0 

■ 1 

290 

0 

1 

0 

0 

0 

1 

300 

0 

0 

1 

1 

0 

2 

310 

0 

0 

0 

0 

0 

0 


— 

_ 

— 

— 

— 

— 

Total 

Ill 

143 

147 

118 

138 

647 


Wassermann tests. The average age 
of those who had positive Wasser- 
mann tests, whether they died or im- 
proved during their stay in the Hos- 
pital, and their average systolic pres- 
sure, are also indicated in this table. 

The fact that a positive blood Was- 
sermann test was obtained in only 
8.58 per cent of 617 cases of apoplexy 
investigated is evidence against the be- 
lief of some that syphilis play.s a con- 
siderable role in the causation of this 
condition. The high mortality in tbi» 
group may perhaps be explained as 
follows. The most common vascular le- 
sion of the brain due to syphilis is an 
endarteritis and thrombosis re.sulting 
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softening. Thrombosis, as Jones® has 
shown in a series of 143 autopsied 
cases, is twice as apt to occur during 
sleep as is hemorrhage. It may be 
presumed that many of these cases 
therefore occurred in the patients’ 
homes and it would be in accord with 
our experience that they would not be 
transferred to this Hospital from the 


their stay in the Hospital for each 
month during the five years. 

Even from as large a series as this, 
it is difficult to draw clean cut conclu- 
sions, However, it is evident that the 
admissions were fewest in number in 
July, August and September and that 
the largest number admitted was in 
January. From January to July the 


Tabi,e III 

Results of Wassermann Test 


Year 

Negative 

Test 

Positive Test 


1 

i 

Per cent 



Average 

Average 


Number 

Number 

Positive 

Died 

Improved 

Age 

Pressure 

1923 

128 

10 

7.23 

6 

, 4 

58.7 

132.6 

1924 

148 

13 

8.07 

8 

5 

59.8 

131.6 

1925 

65 

16 

19.75 

13 

3 

50.2 

157.5 

1926 

83 

5 

5.68 

5 

0 

54.0 

149.7 

1927 

140 

9 

6.04 

8 

1 

57.7 

138.5 


564 

S3 

8.58 

40 

13 

56.08 

141.9 


home until their condition had become 
critical. 

Influence of Season 

It seems to be accepted almost as 
an axiom that cold weather predis- 
poses to cerebral hemorrhage if the 
blood vessels are diseased and the blood 
pressure is high. Tooth’s^ figures, 
however, show very little seasonal dif- 
ference. Gintrac’s figures sustain the 
impression that the accident is more 
likely to happen in the cold months. 
The theory that has been suggested is 
that the cold weather produces a con- 
traction of the peripheral vessels and 
that consequent!}’' there occurs a rise of 
the blood pressure in the vessels of the 
internal organs. In table 4 there is re- 
corded the number of cases admitted 
and the information as to whether 
these patients died or recovered during 


number ran consistently high. As to 
the percentage of deaths, we find a 
variation. The mortality ran high 
from September to January 1st, but 
we also find a high death rate in 
March, May and July. If we are to 
consider the cold weather theory ser- 
iously we should expect a high mor- 
tality in January when the largest 
number of admissions occurred, since 
an increase of blood pressure would 
predispose to the more fatal accident 
of hemorrhage rather than to the less 
fatal one of thrombosis. Instead, we 
have in January the third lowest death 
rate. 

Influence of Sex 

As to the predominance of sex, we 
find it quite agreed that men outnum- 
ber women. Jelliffe and White' state 
that: “Men are more often affected 
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(seven to five) than women.” Tooth 
says : “As to sex there can be no doubt 
that women are much less liable to 
cerebral hemorrhage than men.” Ref- 
rence to the table o£ Tooth shows 90 
males (72.5 per cent) and 34 females 
(27.4 per cent). Here, perhaps, the 
statistics of the postmortem room of a 


years are 56.1 per cent males to 43.9 
per cent females. It is noteworthy that 
these are practically the same as Gin- 
trac’s figures. 

Site of Lesion 

There is still a difference of opinion 
as to which side of’ the brain is most 


Table IV 
Cases Admitted Each Month 



January 

February 

March 

April 

May 

Jane 

July 

August 

Septem- 

ber 

October 

Novem- 

ber 

Decem- 

ber 


Total 


8 3 11 
12 1 13 

7 4 11 

10 3 13 


104 45 195 


20 0 20 


13 

16 

8 

10 

10 

11 


1 

9 

2 

4 

3 

4 


14 

25 

10 

14 
13 

15 


5 1 6 

9 2 11 

13 5 18 

9 4 13 


139 40 179 


18 1 
8 6 


16 

12 

9 

5 


3 

2 

2 

1 


9 3 12 
5 1 6 

8 3 11 

10 1 11 


124 35 159 


139 13 152 


14 

5 

19 

13 

3 

16 

100 

73 

27 

73 

17 

2 

19 

9 

5 

14 

73 

57 

16 

78 

11 

0 

11. 

16 

4 

20 

82 

72 

10 

87 

10 

1 

11 

9 

4 

13 

75 

53 

22 

70 

13 

0 

13 

19 

5 

24 

82 

67 

15 

82 

6 

1 

7 

17 

5 

22 

72 

52 

20 

72 

10 

1 

11 

4 

1 

5 

44 

36 

8 

82 

9 

0 

9 

3 

4 

7 

44 

32 

12 

73 

12 

0 

12 

3 

3 

6 

' 47 

37 

10 

79 

17 

1 

18 

6 

2 

8 

56 

49 

7 

87 

10 

0 

10 

13 

0 

13 

63 

51 

12 

81 

10 

2 

12 

12 

2 

14 

63 

51 

12 

81 


124 38 162 801 630 171 


general hospital may lead to an erron- 
eous conclusion. Many of the men 
are brought in from the street or from 
their work where they have fallen; 
women who are more likely to be seized 
at home are also more apt to remain at 
home. Perhaps Gintrac’s conclusions 
are nearer the truth, namely, that the 
relation between male and female cases 
IS aI>out 57 per cent to 43 per cent. 

The se.x distribution of our cases is 
presented in table 5. The number of 
male patients runs consistently higher 
cacti )car than that of the females, 
he average percentages for the five 


Table V 


Sex Distribution of Cases 


Year 

Male 

Female 

Pet. of 
Males 

1923 

86 

63 

57.7 

1924 

100 

79 

55.8 

1925 

87 

72 

54.7 

1926 

83 

69 

54.6 

1927 

94 

68 

58.0 


commonly affected. From Morgagni’s 
early dictum concerning the greater 
prevalence of right-sided hemorrhages 
general opinion has swung at the pre^i- 
ent time to the belief that the right 
and the left sides arc about cfinahy 
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involved. Jones’® collection of 1733 
cases showed an incidence of 53 per 
cent of lesions of the left hemisphere. 

In the study of the cases in our 
series we find that 53.2 per cent of the 
patients who had involvement result- 
ing in paralysis had a lesion in the left 
hemisphere resulting in a right hemi- 


of the data brings out the following 
points of interest. 

1. The largest number of cases, or 
29.9 per cent, occurred between the 
ages of sixty to sixty-eight. 

2. Of the 647 patients whose blood 
pressure was taken, 205, or 31.6 per 
cent, had systolic blood pressures of 


Tabi,b VI 

Comparison op Motor lNvor,vEMENT and Mortaditv Rate 


Year 

Right 

Hemiplegia 

Left 

Hemiplegia 

No 

Paralysis 

% of Right 
Hemiplegia 

% of 

Deaths 

1923 

82 

57 

10 

58.9 

69.7 

1924 

89 

76 

14 

53.3 

77.6 

1925 

70 

63 

26 

57.6 

77.9 

1926 

51 

50 

51 

50.4 

92.1 

1927 

77 

78 

7 

49.6 

76.5 


plegia. This figure is practically the 
same as that of Jones. 

Mortality 

The mortality in this series was 78.6 
per cent, a figure not far from that 
reported for the large number of cases 
collected by Jones. This mortality 
rate seems high, but it is no doubt to 
some extent affected by the circum- 
stances, already described, under which 
our patients with apoplexy were ad- 
mitted to this Hospital. 

Jones pointed out that the age and 
the sex made little difference in the 
death rate. Under sixty years of age 
76.8 per cent of the males and 79.6 
per cent of the females died, while 
over sixty years of age 75.7 per cent 
of the males and 82.4 per cent of the 
females died. 

Conclusions 

In this study of 801 cases of vascu- 
lar accidents to the brain, the analysis 


between 140 and 170 millimeters of 
mercury. 

3. Of the 617 patients on whom .a 
Wassermann test was performed, only 
8.58 per cent had a positive Wasser- 
mann. Forty of the 53 cases that had 
a positive Wassermann died. 

4. The hospital admissions of cases 
of apoplexy were least numerous in 
the months of July, August, and Sep- 
tember, and most numerous in Janu- 
ary. 

5. The sex distribution in this ser- 
ies was 56.1 per cent males to 43.9 
females. 

6. Of the patients showing paraly- 
sis, 53.2 per cent had a lesion in the 
left cerebral hemisphere. 

7. The mortality in this series for 
the five years was 78.6 per cent. 

The author wishes to express his appre- 
ciation to Dr. William Browning and Dr. 
Arthur C. Brush for the opportunity of 
studying these cases. 
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Pernicious Anemia without Achlorhydria^ t 

Case Report 

By Earle A. Harvey, M.D., and William P. Murphy, M.D., 
Boston, Massadinsetts 


C HANGES in the stomach or in 
its secretions have been noted 
as a common finding in perni- 
cious anemia for many years. As early 
as 1860 Austin FlinP spoke of an ab- 
sence of gastric secretion and men- 
tioned degenerative changes in the gas- 
tric mucosa. In 1877 Fenwick- noted 
atrophy of the gastric mucous mem- 
brane. Achlorhydria was spoken of by 
Cahn and von Mering® as early as 
1886 and again by von Noorden^ in 
1891. Since these early reports, the 
absence of free hydrochloric acid from 
the gastric juice and a low total or 
combined acidity has usually been con- 
sidered to be a typical or even a con- 
stant finding in this disease. 

Achlorhydria has been known to 
exist in some cases for years before 
clinical symptoms of the disease de- 
veloped. Ivy, Morgan and Farrell® 
cite records from 18 different authors 
totaling 36 such cases. StrandelP cites 
23 cases reported by 13 different au- 
thors. The achlorhydria is usually 
considered to be a permanent condi- 
tion in this disease even after a good 
remission has been brought about wth 

*Received for publication September 29, 
1932. 

fFrom the Medical Qinic of the Peter 
Bent Brigham Hospital, Boston. 
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liver treatment. Minot and Murphy" 
have reported it present in 18 patients 
when gastric analysis was performed 
from two to twenty-two months after 
a remission had been produced ^vith 
liver therapy. Brauch® reported achy- 
lia to be present in five cases in remis- 
sion after treatment with liver, Stran- 
delP found achylia still present in one 
patient after a remission in the disease 
of sixteen and one-half years’ dura- 
tion without liver treatment. Shaw^® 
and Heeres^^ each report the return of 
hydrochloric acid "with improvement 
in the anemic condition in one case not 
treated with liver. 

Many of the earlier reports of gas- 
tric analyses made in patients consid- 
ered to have pernicious anemia show 
a fairly large number with free hy- 
drochloric acid present in the gastric 
contents. Stockton^- found that three 
out of nine patients examined had free 
acid. Friedenwald and Morrison^® 
reported that 14 of 76 cases examined 
had free acid present but found it 
diminished in all except four patients 
in whom the gastric juice was normal. 

Later reports, however, have only 
rarely recorded a patient without ach- 
lorhydria, perhaps because of the in- 
troduction of better methods of diag- 
nosis. CaboP* reported only one of 
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79 cases of pernicious anemia tested; 
Percy^'^ found only one such case of 
those tested in his series of 129 cases 
(he does not state the number tested) ; 
Levine and Ladd/’’ in reviewing the 
histories of 150 cases of pernicious 
anemia, reported only one patient with 
an unquestioned diagnosis out of 107 
cases tested, in whom free hydro- 
chloric acid was found to be present. 
In the cases which showed no free 
acid, 14 had a total acidity between 
20° and 30°, seven between 30° and 
40°, and two between 60° and 70°. Carr’^’' 
reported tests in 53 patients, in three 
of whom small amounts of free acid 
were found. Panton, Maitland- Jones 
and Riddoch’® reported that two of 
35 cases tested had small amount of 
free acid ; Willson and Evans found 
achlorhydria in all of 111 cases tested, 
and Grinker found hydrochloric acid 
present in three of 74 cases tested. 
Pincy-^ reported one case of subacute 
combined degeneration of the spinal 
cord in which free acid was present in 
the gastric secretion. No anemia was 
present, but viscosimetry showed the 
average volume of the red blood cells 
to be high and the diagnosis of perni- 
cious anemia was later confirmed by 
history and by autopsy. Taubmann-- 
reported a typical case of pernicious 
anemia with free hydrochloric acid in 
the gastric juice. A remission of the 
disease occurred and the patient was 
fiischarged from the hospital with a 
red blood cell count of four million 
jH-T cubic millimeter and a hemoglobin 
level of 93 per cent, although liver 
therapy was not used. One year later 
he reentered the huspit.al acutely ill 
.‘utd flifsl. The can've <»f «hrath was nf>t 
hn.i-.vn, ahiiough Miukow.ski-’ states 


that it was probably not because of 
anemia. An autopsy was not performed. 

The evidence as presented in the 
literature indicates that a disease con- 
dition typical of pernicious anemia in 
all essential respects, except that free 
hydrochloric acid is present in the gas- 
tric secretion, may occur. That such 
cases do occur is strong evidence 
against the etiological importance of 
achlorhydria in pernicious anemia. 
The work of Castle, Townsend and 
Heath-'^ supplies further evidence to 
substantiate this idea. These same au- 
thors have also presented evidence of 
an alteration in the gastric contents 
which is more uniformly present than 
is achlorhydria and which they con- 
sider to be of greater etiological sig- 
nificance. 

Because there is a paucity of reports 
of undoubted cases of pernicious ane- 
mia with free hydrochloric acid in the 
gastric contents, it seemed advisable to 
report the following case, giving the 
laboratory and clinical findings in con- 
siderable detail. The diagnosis is made 
more certain and the report more in- 
teresting by the typical, prompt and 
striking improvement in the blood fol- 
lowing the institution of peroral liver 
therapy and again following the use 
of intramuscular injections of li'’*-’'' 
extract. 

Casi: Rki’Okt 

L.J.R., a 55-ycar-ol(l, Amerlcan-Iwra 
housewife, entered the Peter Bent BriKh-’'^ 
Ilo.spital for tlie fir.st time on July 15, 1^5^, 
complaining of jaundice, weakness and 
of weight. 

Her illness elated frotn alxnit 
ary of the same year with the insidiotts on e* 
of u-c.akfrcss, e.asc of I'"'’ 

appetite. The weakness had stcadib 'a 
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creased and was accompanied by marked 
shortness of breath and forceful palpitation 
of the heart on moderate exertion. There 
followed subsequently swelling of the ankles, 
chilly sensations and anorexia, with nausea 
and vomiting at the sight of food, icterus, 
and the appearance of clay-colored stools. 
For a month before the present admission 
the patient had been troubled with dizzy 
spells and with a staggering gait. The fin- 
gers, feet and legs had felt numb and were 
often painful to pressure. Black and blue spots 
became evident following slight bruising. 
A persistently sore tongue developed. On 
June 5, 1930, she was seen in another Bos- 
ton clinic at which time the following ob- 
servations were made. The gastric con- 
tents showed free hydrochloric acid, the 
urine a slight trace of albumin with numer- 
ous white blood cells in the sediment. The 
blood showed a non-protein-nitrogen value of 
25 milligrams per 100 c.c., a negative Was- 
sermann reaction, 5.3 milligrams of biliru- 
bin by the Van den Bergh test, 9.1 gm. of 
hemoglobin per 100 c.c., of blood, a red blood 
cell count of 1,680,000, and 3,800 white 
blood cells per cubic millimeter. Roentgen- 
ray studies of the gastrointestinal tract were 
interpreted as showing either a large diver- 
ticulum of the duodenum or a partial ob- 
struction of the duodenum with dilatation. 
Intravenous cholecystograms showed no fill- 
ing of the gall-bladder. 

Thereafter until admission to this hospital 
the jaundice fluctuated in intensity and the 
weakness progressed. 

The family history was irrelevant. The 
patient’s first husband had died with pul- 
monary tuberculosis. Her second husband 
was living and well. The patient had al- 
ways been strong, and except for the dis- 
eases of childhood and one cold each year, 
had suffered no ill health. The menstrual 
historj' was not unusual. There had been 
occasional slight bleeding from hemorrhoids. 
Nocturia, four to five times per night, had 
been present for many years. In 1925 a 
Bartholin’s C 3 'st liad been removed ; in 1927 
to operation was performed for repair of 
the perineum and suspension of the uterus; 
ond in 1929 another operation was done 
for repair of a postoperative ventral hernia 
and for bilateral inguinal herniae. Her nor- 


mal weight was 175 pounds, but had de- 
creased by about 25 pounds during the five 
months preceding the present hospital ad- 
mission. A detailed dietary history failed to 
reveal evidence of a food deficiency. 

Physical examination showed a large, 
well-developed woman lying comfortably in 
bed. She was mentally clear and coop- 
erative. There was evidence of recent loss 
of weight. The hair was black with some 
graying and was normal in amount and 
texture. The skin showed a uniform 
brownish-yellow tint with several faint pur- 
puric spots over the body. The pupils were 
equal, regular, and reacted normally to 
light and in accommodation. The sclerae 
were icteric. Ophthalmoscopic examination 
showed the optic discs to be normal' in ap- 
pearance. The left retina showed a small 
hemorrhage in the upper temporal quadrant 
and the right showed a small hemorrhage 
at the temporal side of the disc. The retinae 
were both pale but showed no areas of exu- 
date. The retinal vessels appeared slightly 
larger than normal but showed no nicking, 
embedding, or tortuosity. The hearing was 
good. The mucous membranes of the mouth 
were pale and the teeth were all extracted. 
The tongue was smooth, clean, pale and 
slightly atrophic in appearance. It protruded 
in the midline without tremor. There were 
no areas of redness or of ulceration. There 
were loose folds of skin about the neck 
which suggested recent loss of weight. The 
thyroid gland was not palpable. The thorax 
w'as symmetrical and of normal appearance. 
Expansion was good and equal on both sides. 
Respirations were 20 per minute and of 
normal depth and character. The breasts 
were markedly atrophic. The heart was 
not enlarged. On auscultation a soft blow- 
ing systolic murmur was heard over the 
apex region. Examination of the heart was 
otherwise negative. The radial pulses were 
equal, and regular with a rate of 88 per 
minute. Palpation of the arterial vessel 
walls did not suggest sclerosis. There were 
many small prominent superficial veins be- 
low the knee and down the thigh. The blood 
pressure was 115 mm. of mercury systolic 
and 60 diastolic. The lungs were resonant 
throughout to percussion and tactile fre- 
mitus was normal. The voice and breath 
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sounds were normal and no rales were 
heard. The abdomen showed two midline 
scars. There was a small reducible right 
inguinal hernia. The abdominal reflexes 
were active. The lower edge of the liver 
was easily palpable three fingers’ breadth 
beneath the costal margin. The gall-bladder, 
spleen, kidneys and bladder could not be felt. 
Rectal examination revealed small internal 
hemorrhoids on the left posterior wall, 
but none e.xternally. Vaginal examination 
showed a slight cystocele. The cervix had 
a slight transverse laceration and the fundus 
of the uterus could not be felt. No adnexae 
felt. There was no enlargement of cervical, 
axillary, inguinal or epitrochlear glands. 
There was marked pallor of the fingers and 
nail beds. Dorsa of the wrists were heavily 
freckled. The biceps, triceps and radial- 
periosteal reflexes were equal and normal. 
No joint changes were noted. There was 
slight edema along the ankles and legs as 
high as the knee. There was a suggestion 
of positive Babinski and Oppenheim tests. 


The knee jerks and Achilles reflexes were 
normal. The Romberg and Kemig tests 
were negative. There was parestliesia of 
the fingers of both hands. Vibration sense 
was decreased over the bony prominences of 
the arms and legs. 

Clinical Laboratory Tests on Admission. 
The hemoglobin varied between 5.6 and 
5.4 grams per 100 cubic centimeters. The 
red blood cells varied between 886,000 and 
1,400,000 per cubic millimeter of blood as 
counted by various observers. They showed 
anisocytosis, poikilocytosis, and rare nucle- 
ated forms. • There was a moderate number 
of macrocytes and microcytes. Slight poly- 
chromatophilia was noted. Hematocrit deter- 
mination showed 16.2 per cent cells and 83.8 
per cent plasma. The individual cell volume 
%vas 13.5 by 10“^^ cubic centimeters. The 
average mean diameter of the red blood 
cells by the method of Price-Jones was 
8.7m. The fragility of the red blood cells 
was tested on two occasions and found to 
be within normal limits. 


Table I 

Blood Examinations 


Date 

Hb. in 
grams 
100 C.C. 

R.B.C. 

in 

millions 

W.B.C. 

■ Differential 
P-L-M-E-B 

Reticulo- 
cytes in 
percentage 

I.C.V.* 

(10" 

C.C.) 

Icteric 

index 

June 5, 1930 

9.1 

1.68 






June 15, 1930 

5.6 

1.40 





15 

June 17, 1930 

5.6 

.88 




18.2 

25 

June 22, 1930 

5.4 

1.20 


60-35-5-0-0 

1.2 

13.5 


June 25, 1930 


.89 





25 

June 25, 1930 


1.03 


60-31-5-4-0 

0,8 



June 30, 1930 


1.32 


42-50-5-3-0 

1.8 



June 31, 1930 


1.08 



8.8 



.Aug. 1, 1930 


1.02 



13.5 



Aug. 2. 1930 


1.32 



16.4 



Aug. 3, 1930 


1.29 



19.3 



Aug. 4, 1930 


1.60 



16.2 



Aug. 5. 1930 


1.56 


55-39-3-2-1 

13.8 



Aug. 6, 1930 





3.8 



Aug. 7, 1930 


1.90 



2.5 



Aug. 8. 1930 


1.52 



1.9 



Aug. 9. 1930 

I 6.1 

1.93 



1.5 



.Aug. n. 19.10 

1 

1.78 





12 

Aug. 13, 1930 

i 6.6 

1.71 




12.3 


Aug. 1.^ 1930 

1 

' 9 0-> 






Aug. 19. 1930 

i C‘ * 

2.83 






Aug. 2A 1930 

i 8.4 
! 

1 3.W 

• 



11. S 

8 
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TABtB I — {Continued) 


Date 

Hb. in 
grams 
100 c.c. 

r.b:c. 

in 

millions 

W.B.C. 

Differential 

P-L-M-E-B 

Reticulo- 
cytes in 
percentage 

I.C.V.* 

(10“ 

c.c.) 

Icteric 

index 

Blood 
iron per 
100 c.c. 

Sept. 2, 1930 

8.3 








Sept. 9, 1930 

11.3 


! 5,000 






Sept. 16, 1930 

11-.3 

3.10 







Sept. 27, 1930 

11.2 

3.16 




12.0 


41.3 

Oct. 4, 1930 

12.6 

4.23 







Oct. 11, 1930 

12.7 

4.01 

5,500 






Oct 18, 1930 

13.6 

3.66 







Oct. 25, 1930 

13.6 

1 

3.66 

4,250 



10.4 


40.0 

Nov. 1, 1930 

13.3 

4.18 

1 






Nov. 8, 1930 

12.7 

4.25 







Nov. IS, 1930 

13.4 

4.09 







Nov. 22, 1930 

12.6 

3.81 







Nov. 29, 1930 

13.0 

4.19 







Dec. ,10, 1930 

11.9 

3.24 

8,150 






Dec. 18, 1930 

12.4 

3.23 







Dec. 27, 1930 

12.2 

3.34 







Jati.- 8, 1931 

13.4 

3.87 1 

5,700 

64-28-4-4-0 


9.7 


40.0 

Jan. 14, 1931 

12.7 

4.08 

7,300 

57-36-4-2-1 





Jan. 22, 1931 

10.5 

2.93 



2.2 




Jan. 23, 1931 





3.5 




Jaa 24, 1931 





4.2 




Jan. :26, 1931 





3.3 




Jan. 27, 1931 

13.7 

3.84 



2.4 




Feb. 3, 1931 

13.7 

4.37 







Feb. 7, 1931 

14.4 

4.68 

1 






Feb. 21, 1931 

13.4 

3.56 ! 

1 


i 

10.2 

1 

40.16 

Mar. 13, 1931 

12.7 

3.46 * 

6,800 1 


i 




Mar. 21, 1931 

13.32 

3.59 







May 19, 1931 

7.8 

1.82 

2,750 

36-60-4-0-0 

1.1 


1 


May 20, 1931 





0.8 




May 21, 1931 



1 

i 


3.5 



. 

May 22, 1931 



3,750 


10.7 




May 23, 1931 

8.1 

2.17 



13.5 

! 



May 2S, 1931 

8.4 

2.16 



13.7 




May 26, 1931 





12.4 




May 27, 1931 





9.0 




May 28, 1931 





10.1 




May -29, 1931 
May 30, 1931 


1 

1 

4,500 


• 8.5 




June 2, 1931 





7.2 




June 5, 1931 

9.5 

3.00 

5,200 

60-37-^-04) 

1.2 




June 10, 1931 

10.1 

3.87 


1.8 




June il2, 1931 




64-34-2-04) 





June 17, 1931 

11.1 

3.15 


88-10-2-0-0 





June 20, 1931 









June 25, 1931 

10.3 

1 

3.80 








*I.C.V. = Individual cell volume. 
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Tabue II 

July 15, 1930 

Bleeding and clotting time normal. 

July 25, 1930 

Van den Bergh — Delayed direct reaction. 

Quantitative 4.8 V.d.B. units or 2.4 mg. bilirubin 
per 100 C.C. 


BtooD Chemistry 


Janu/Vry 8 , 1931 

Blood urea nitrogen 

Non-protein-nitrogen 

Amino acid nitrogen 

Uric acid 

Blood sugar 

Total protein 

Albumin 

Globulin 

Fibrinogen 

Total creatinine 

Preformed creatinine 

Cholesterol 

Blood iron 


11.2 

33.7 

9.61 

2.15 
0.121 
6.33 
4.96 
1.01 
0.36 

5.16 
1.43 


February 21, 1931 

Blood urea nitrogen 

Non-protein-nitrogen 

Amino acid nitrogen 

Uric acid 

Blood sugar 

Total protein 

Albumin 

Globulin 

Fibrinogen 

Total creatinine 

Preformed creatinine 


143.0 


Cholesterol 


40.0 


Blood iron 


18.2 

28.9 

7.43 

2.81 

0.105 

5.71 

3.84 

1.12 

0.75 

8.22 

2.60 

113.6 

40.16 


There was a definite leukopenia, the white 
blood cells varj'ing from 3,500 to 4,800 per 
cubic millimeter. The differential white 
blood cell count was essentially normal ex- 
cept that the polymorphonuclear leukocytes 
.showed characteristic hypersegmentation 
of liie nuclei and the Arneth count showed 
a marked shift to the right with an Arneth 
index of fifteen. 

Both the bleeding and the clotting time 
were normal. The icteric index was 15 
and 25 on successive determinations. The 
Van den Bcrgh test gave a delayed direct 
reaction. Quantitative determination gave 
4.8 Van den Bcrgh units or 2.4 milligrams 
of bilirubin per 1(X) cubic centimeters. Was- 
sermann, Hinton, and modified Hinton tests 
were negative. 

Gastric analysis done on several occa- 
sions showed the presence of adequate 
amounts of free hydrocliloric acid as well as 
of pepsin and rennin. (Sec table 3*) 

T he basal metabolic rate v,-as plus si.x. 
Tb.e electrocardiogram showed normal 
curve s. 

Urine studies were essentially negative. 

Uti- test for Bcr.ec-Jones protein was nega- 


• ■ v.iTi' ,,j {i.,. may }>c seen in 

'-■(* J a;-.,! ‘ 


tive. Phenolsulphonephthalein excretion 
was 32 per cent in two -hours and ten min- 
utes. 

Stool studies did not reveal abnormalities. 
Careful search was made for ova and para- 
sites. 

Temperature, pulse and respirations were 
within normal limits on admission and re- 
mained within these limits during all peri- 
ods except that preceding death. 

Cholecystograms (intravenous) failed to 
show a normal gall-bladder shadow at ten, 
twelve and fourteen hours. The findings in- 
dicated a pathological gall-bladder. 

The esophagus appeared normal by roent- 
gen-ray c.xamination. The stomach was low 
and hypotonic, showed vigorous peristalsis, 
a smooth outline, and no residue at six hours. 
The duodenal cap was large, and filled and 
emptied well. There was a large diverti- 
ailum in the second portion of the duode- 
num, and two other diverticiili at the dno- 
dcno-jejutial junction. There were also 
multiple divcrticuli in tlie smalt bowel distal 
to this. Hypomotility was present, barium 
not having filled the cecum at si.x hoiir.s. 
The twenty-four hour c.xamination showed 
a long atonic redundant colon. Tiic ccaim 
vvas fixed in the pelvis and the ascending 
cation was medial to the usual position. The 
divcrticuli noted on the previous day were 
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empty. The roentgenological impression was 
diverticulosis. 

Films of the long bones showed an irreg- 
ular thickening of the cortex of the left 
fibula and a lesser amount of thickening on 
the right. The bones all appeared slightly 


a day. Vomiting ceased. Following this 
therapy she had a typical and fairly satis- 
factory reticulocyte response reaching a peak 
of 19.3 per cent on the tenth day after 
starting liver therapy. The reticulocyte re- 
sponse is shown on chart 1. 


Tablb III 
Gastric Analysis 



1 

Residue 

Benzidene 

Reaction 

Free HCI 

Total Acid 

Rennin 

Fasting spec., 13 c.c. pinkish mucoid fluid 

1% 

Negative 

Neutral 

0 

6 

1- 320 

Ewald Meal*: 




! 




1st specimen : 7 c.c. 

bready grey fluid 

3% 

Positive 

Acid 

60 

75 

1- 640 

2nd specimen ; 9 c.c. 

bready greenish fluid 

3% 

)> 

tt 

6 

10 

1- 640 

3rd specimen : 14 c.c. 

bready pale yellow 

2% 


ft 

0 

24 

1- 640 

4th specimen ; 17 c.c. 

fluid 

bready amber fluid 

2% 


ft 

0 

10 

1 

1- 160 

HiSTAMiNEf: 0.5 mg. intramuscularly 

Sth specimen: 17 c.c. bready green fluid 

2% 

>» 

If 

35 

51 

1-1280 

6th specimen: 14 c.c. 

cloudy green fluid 

2% 



52 

86 

1-1280 

7th specimen : 30 c.c. 

cloudy green fluid 

2% 



77 

96 

1-2560 

Sth specimen: IS c.c. 

hazy green fluid 

2% 



73 

82 

1-2560 


*The Ewald meal consisted of 60 ^is. of bread and 200 c.c. water. The first and second 
specimens were obtained at twenty-minute intervals, the third and fourth at forty-minute 
intervals. 

fHistamine was given intramuscularly and specimens obtained every fifteen minutes. 
Difficulty was experienced in obtaining second, third and fourth specimens so that 10 c.c. 
of water was introduced into the stomach through Rehfuss tube and washed back and fortli 
through tube. This procedure undoubtedly accounts for the low figures obtained in titrating 
specimens against tenth-normal sodium hydroxide. Pepsin was positive in all specimens as 
determined by the ordinary test with Mett’s tube in dilute hydrochloric acid. Rennin was 
positive in all specimens in dilutions noted in table. This analysis was done on Januarj’’ ?, 
1931. Gastric analyses were done on four other widely separated occasions and agreed with 
the essential findings noted above. The slightly positive benzidene tests are accounted for by 
trauma to the gastric mucosa. 


decalcified. No localized areas of bone de- 
struction were seen, except possibly on the 
styloid process of the right ulna where the 
bone appeared somewhat thinner than usual. 

Progress Notes. On Juh’’ 24 the patient 
began the ingestion of 240 grams of raw liver 
pulp dailj'. (See table 4 for complete record 
of treatments.) Much of the liver pulp was 
vomited, and on July 27 the liver pulp was 
discontinued and she was given daily liver 
extract No. 343 (N.N.R.), the amount de- 
rived from 800 grams of liver. This was 
well taken with tire addition of twelve 
minims of tincture of belladonna three times 


During the patient’s stay in the hospital 
she continued to make excellent clinical im- 
provement. The red blood cell count in- 
creased from about one million at the time 
of admission to two million on August 16, 
1930, twenty-one days after liver extract 
therapy was begun. The patient continued 
to take daily liver extract prepared from 
800 grams of liver. She was then dis- 
charged from the hospital and seen at 
weekly inter\-als, tlie blood showing con- 
tinued, gradual improvement until the 
hemoglobin was 12.6 grams per 100 cubic 
centimeters and the red blood cells 4,230,000 
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per cubic millimeter on October 4, 1930. 
For the next two months the blood picture 
remained about constant. The following 
month there was a definite fall in the red 
blood cell count and hemoglobin, although 
she had taken extract prepared from 400 


to 600 grams of liver daily. During the 
six months following discharge from the 
hospital the neurological signs became pro- 
gressively more marked. The patient stag- 
gered while walking. The numbness and 
tingling in the hands and feet seemed on the 


Table IV 

1930 

July 24 to July 27 Liver pulp 240 grams daily. (Partially taken.) 

July 27 to Sept. 2 8 vials liver extract No. 343 (N.N.R.) daily. 

Sept. 2 to Sept. 27 6 vials liver extract No. 343 (N.N.R.) daily. 

Sept. 27 to Oct. 11 4 vials liver extract No. 343 (N.N.R.) daily, plus one pound of 

liver a week. 

Oct. 11 to Nov. 8 8 vials liver extract No. 343 (N.N.R.) daily, plus one to one 

and a half pounds liver a week. 

Nov. 8 to Nov. 20 6 vials liver extract No. 343 (N.N.R.) daily. 

Nov. 29 to Jan. 7 4 vials liver extract No. 343 (N.N.R.) daily. 

1931 

Jan. 7 to Jan. 17 8 vials liver extract No. 343 (N.N.R.) daily. 

Jan. 17 to Jan. 20 Recovering from operation. 

Jan. 20 to Feb. 21 8 vials liver extract No. 343 (N.N.R.) daily, 

Feb, 21 to Mar. 13 6 vials liver extract No, 343 (N.N.R.) daily. 

Mar. 13 to May 19 6 vials liver extract No, 343 (N.N.R.), plus one-fourth of a 

pound of raw liver daily. 

May 19 15 c.c. intramuscularly aqueous solution of liver extract prepared 

from 200 gm. of liver. 

May 20 10 c.c. intramuscularly aqueous solution of liver extract prepared 

from 150 gm. of liver. 


May 21 to June 28 inc daily intramuscular injection of 2 c.c. aqueous solution of liver 

extract prepared from 10 gm. of liver. 


Chart I 

RETICUI.OCVTE Response Following Liver Therapy, 
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whole to become more severe and constant 
in spite of the improvement in the blood 
picture. She complained bitterly of cold- 
ness and stiffness of the extremities. The 
fingers were clumsy so that she was unable 
to put on gloves without assistance. 

The patient’s failure to make complete 
recovery was thought to be partly due to 
the gall-bladder disease that had been sus- 
pected during her first admission to the 
hospital. She entered the medical service 
for the second time. Intravenous cholecys- 
tograms were repeated and failed to show a 
gall-bladder shadow. Cholecystectomy was 
advised and the patient was transferred to 
the surgical service. On January 17, 1931,* 
under avertin and ether anesthesia, the gall- 
bladder was removed in the usual manner. 
The liver was involved in a diffuse peri- 
hepatitis. The pathological specimen 
showed a gall-bladder IS centimeters in 
length and 6 centimeters in diameter. The 
surface was smooth except where it had 
been detached from • its bed. On opening 
the gall-bladder a considerable quantity of 
poorly concentrated bile escaped. There was 
a solitary stone measuring 3.8 by 2.8 by 2 
centimeters. This had a rusty color and a 
slightly roughened surface. Within the gall- 
bladder was a small amount of scaly ma- 
terial of about the same color. The mucosa 
was not injected and of quite normal ap- 
pearance. A few strands of fibrous tissue 
were seen in some areas but these were not 
prominent. Microscopic section of the gall- 
bladder showed moderate fibrosis with 
chronic inflammation. Culture of the bile 
and wall of the gall-bladder showed no 
growth. The pathological diagnosis was 
chronic cholecystitis and cholelithiasis. The 
patient made an uneventful postoperative 
recovery except for slight vomiting on the 
first and second days. Following the opera- 
tion the hemoglobin dropped to lO.S grams 
per 100 cubic centimeters of blood and the 
red blood cells to 2,930,000 per cubic milli- 
meter. Liver extract was given and there 
was a slight reticulocj'te rise reaching a peak 
of 4.2 per cent on the sixth day following 

*Operation was performed by Dr. John 
Homans of the surgical staff of the Peter 
Bent Brigham Hospital. 


operation (see table 1). A rapid recovery 
in the blood picture was noted (see chart 
2) reaching a peak on February 7, 1931. 
The patient was still weak and unable to 
walk alone. She was discharged with in- 
structions to continue to take daily the liver 
extract prepared from 800 gm. of liver. On 
February 9, 1931, she became quite consti- 
pated and developed an attack of vomiting 
which lasted about twenty-four hours. She 
returned to the hospital for observation on 
February 21, 1931, at which time her blood 
showed 13.4 grams of hemoglobin per 100 
cubic centimeters of blood and 3,560,000 red 
blood cells per cubic millimeter. There was 
little or no change in the chemical tests of 
the blood. The Arneth count showed a 
shift toward normal with an index of 40. 
She was weak and unable to walk. She was 
advised to continue to take daily liver extract 
prepared from 600 gm. of liver. On March 13, 
1931, there were 12.7 grams of hemoglobin 
per 100 cubic centimeters of blood and 3,- 
460,000 red blood cells per cubic millimeter. 
On several occasions she was troubled with 
a slight diarrhea. On the whole her gen- 
eral condition grew gradually worse after 
leaving the hospital. The neurological 
symptoms showed little or no improvement, 
although she was able to walk with as- 
sistance. The blood picture was not satis- 
factory but showed some improvement so 
that the red and white blood cells appeared 
more normal. 

During the months of March and April 
her health continued to fail. There was 
progressive weakness in the legs. The numb- 
ness and tingling involved both upper and 
lower extremities and was constant. There 
was edema of both legs. Her appetite 
failed. She was troubled much with diarr- 
hea and reported that the liver extract 
passed through the bowel unchanged. On 
occasions there was a sensation as though 
the abdomen were being distended with gas. 
In May 1931, she was unable to walk with- 
out assistance and finally was confined to 
bed. She developed mental changes, be- 
coming more irritable and having periods 
during which she would scream almost con- 
stantly. On May 17, 1931, she was seen 
by one of us (W.P.M.), who found tlie 
blood pressure 86 mm. of mercury systolic 
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and 55 diastolic. The heart sounds were 
barely audible and the pulse weak. There 
v.-as marked edema of the extremities and 
definite icterus. She was incontinent and 
unable to move the lower extremities. A 


tests were poorly executed. There was 
definite impaired pain, temperature, vibra- 
tory, tactile and position sense in the legs. 
The reflexes were increased in both arms 
and markedly exaggerated in both legs. An 


Chart II 



Otjoervotiono on Iior-.o^lobin, b'.B.Cg, ^ Hecatoorlt 


i.'T.phic ulcer w.ns present over the lower 
haeV:, 

.She entered the hospit.il for the third 
time on May 10, 1931. Phy.M'cal examina- 
lion rhowed tl'.e sclcr.'ic slightly icteric and 
tl’.c n'.ucou^. tr.emhr.-me pale. The arms and 
!e;> v.'crc -paAtic. Matid* and fingers were 
th.nr.'.y. i'inrer to ivv;c, and heel to knee 


unsustained patellar and ankdc clonus was 
present. Positive bilateral Babinski and 
Oppenheim tc.sts were observed with brief 
p-nlellar and ankle clonus. The hemoglobin 
was 7.7 grams per 100 c.c. of bkxxl with 
1,820,000 red blood cells per cubic milli- 
meter, Intramuscular liver c.xtract was 
given with a definite reticulocyte rcsiwnse 
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reaching a peak of 13.7 per cent on the sixth 
day of treatment.-® The red blood cell 
count increased approximately two million 
in the following month. Although the blood 
made a definite response, the trophic ulcer 
gradually enlarged in size and depth. A 
rise in temperature occurred with leukocy- 
tosis ; she gradually became weaker and died 
on June 28, 1931. 

Postmortem Examination 

A complete necropsj' was performed four 
hours after death on a white woman who 
was well developed but poorly nourished. 
She appeared older than her stated age of 
S6 3 'ears. The hair was black, streaked with 
grey and of normal texture. The eyes were 
blue, the pupils were unequal, the right meas- 
uring 4 mm. and the left 3 mm. in their re- 
spective diameters. The left pupil was irreg- 
ular and eccentrically placed, being above 
the center of the iris. A decubitus ulcer 
measuring 8 by 14 cm. in diameter and ex- 
tending down to the bone was found over the 
right and left trochanters. Further e.xplora- 
tion of the ulceration in the region of tlie 
right trochanter revealed a cellulitis extend- 
ing between the gluteal muscles to the sa- 
crum. The ulceration over the left trochan- 
ter was continuous with a cellulitis which 
extended down the thigh to the prepatellar 
bursa and also involved this structure. The 
muscles underlying the needle puncture marks 
in the left gluteal region showed no evidence 
of inflammation. On the right side the mus- 
cles were involved in the inflammatory pro- 
cess already described. There was marked 
edema of the left foot and leg. The left 
femoral and iliac veins were filled by a lam- 
inated thrombus. The subcutaneous fat which 
remained was of a lemon yellow color. The 
pectoral muscles were atrophied. 

The pathological changes in the heart, 
lungs, spleen, intestines, adrenals and genito- 
urinary organs were irrelevant to her ane- 
mic condition other than for a slight fatty 
degeneration of the heart muscle seen in the 
interventricular septum and columnae car- 
neae. 

The liver weighed 2260 grams, was of a 
pale yellow-brown color with prominent 
liver markings. It was softer in consistency 
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than normal and very fragile. The former 
gall-bladder bed was well healed. 

The pancreas was of normal color and size 
but was slightly softer than usual. 

The stomach was of average size, had a 
fairly well preserved mucosa which was 
thrown into the usual folds. The mucosa 
showed no evidence of atrophy, ulceration, 
or tumor. 

The entire marrow, exposed from the 
middle of the shaft of the femur to the 
articular end was of a deep red color and 
none of the fatty marrow usually seen was 
apparent. 

The cord was of normal size and the men- 
inges were free from exudate. Cross sec- 
tions of the cord at the time of the post 
mortem showed no changes which were rec- 
ognized on gross inspection. The superior 
longitudinal and the right lateral sinus con- 
tained an antemortem thrombus. The men- 
inges were free from exudate. Morbid 
changes of the brain were found neither be- 
fore nor after fixation. 

The culture made of heart’s blood taken 
from the right auricle contained Staphylo- 
coccus aureus hemolyticus. 

Microscopic Examiuatiou. The minor path- 
ological changes which were found in the 
heart, lungs, kidneys, spleen, adrenal glands, 
aorta and brain were irrelevant to the ane- 
mic condition. 

The sections taken from the fundic, car- 
diac and pyloric areas of the stomach showed 
a mucosa of average width for these respec- 
tive areas. The parietal cells were present 
in large numbers and were well preserved. 
The sections from the pylorus contained the 
usual deep mucus-secreting glands. There 
was no atrophy, ulceration of the mucosa, or 
evidence of a malignant new growth. 

The section of muscle fibers taken from 
the left gluteal region at the site of liver 
extract injection showed atrophy but there 
was no inflammatorj' reaction and no cellular 
infiltration. 

The liver showed a marked periportal 
fatty infiltration. 

The pancreas showed a replacement of 
some of the acinar structures by fat cells. 

The sections of bone marrow taken from 
the femur showed a marked replacement of 
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the fatty marrow by a highly cellular tissue. 
Many of these cells were identified as be- 
longing to the granulocytic series, although 
lymphocytes and plasma cells were fairly 
numerous. There were also immature cells 
which could not be definitely identified. Ma- 
ture and immature eosinophiles were numer- 
ous among the granulocytic cells. Occasion- 
ally a basophile was seen. Megakaryocytes, 
frequently of small size, were scattered 
throughout. Scattered among the granulo- 
cytic and immature cells were clusters of 
cells representing erythropoietic centers, most 
of the cells of which were well differentiated 
and not of the undifferentiated megaloblastic 
type seen in pernicious anemia. Occasionally 
a small amount of brownish pigment was 
present but nowhere was it abundant. The 
blood vessels throughout were engorged. The 
histology of the marrow was consistent with 
what is seen in the remission period in per- 
nicious anemia or following the response to 
liver therapy. 

Sections were taken from the cervical, dor- 
sal, and lumbar regions of the spinal cord. 
They all showed marked degeneration of the 
nerve fibers without extensive cellular reac- 
tion or gliosis. The areas of degeneration 
were not sharply outlined but corresponded 
with the areas ascribed to the following nerve 
fascicles, gracilis, cuneatus, dorsal and ven- 
tral spinocerebellar, posterior spinothalamic 
and spinotectal, lateral cerebrospinal and 
rubrospinal. There was no apparent degen- 
eration of the grey matter of the cord and 
the ganglion cells were well preserved. There 
was no inflammatory reaction in the pia 
arachnoid or dura. The ganglion cells of 
two dorsal root ganglia were well prcscr^'cd. 

Dr. Schulz’ summary of the findings fol- 
lows.* 

The postmortem c.xamination revealed ex- 
tensive ulcerations of the sacrum with an 
extension of the cellulitis to the hip, thigh, 
and prepatellar bursa. Death, at least in 
part, was due to this condition. The throm- 
iKiphlcbitis .and the thrombosis of the supe- 
rior and l.ntcral .sinuses were additional im- 
port-nnt factors in the causation of death. 

•We arc indebted to Dr. R. Z. Schulz 
for permi'^ion to record his .summary of the 
jv.'itnyirjtfn findirsgs. 


The anemic condition was rather puzzling. 
Such possible causes as malignant tumors of 
epithelial origin, particularly carcinoma of 
the stomach, sarcomatous tumors and leu- 
kemia, could all be ruled out. 

The cord changes were those found in 
pernicious anemia, and these changes may be 
considered a positive factor in favor of the 
diagnosis of pernicious anemia. The hyper- 
plastic red blood elements in the bone mar- 
row were of a character consistent with a 
spontaneous or induced remission in tliis 
disease. The absence of another etiological 
factor to account for the anemia was also 
circumstantial evidence favoring the diagno- 
sis. The blood changes observed on clinical 
examination and the response of these to 
intramuscular liver therapy were character- 
istic of pernicious anemia. 

On the other hand the stomach showed 
none of the atrophy usually found in perni- 
cious anemia; the acid-secreting cells were 
numerous and well preserved and the other 
glandular elements showed no degeneration 
or atrophy. These findings, together with 
tlie presence of free hydrochloric acid re- 
ported clinically, constituted the chief factors 
which were not characteristic of pernicious 
anemia. 

There have, however, been a number of 
cases of pernicious anemia reported in wliich 
hydrochloric acid was present in the stom- 
ach and others in which it was absent but 
reappeared to a slight extent after treatment. 
The poor response to oral administration of 
liver extract in this case may have been due 
to the presence of free hydrochloric acid as 
suggested by Dr. Christian. Since the etiol- 
ogy of pernicious anemia is at present dis- 
puted and since the disease is diagnosed by 
a combination of symptoms together with 
the exclusion of known causes of anemia, it 
is our opinion that this case should be classed 
with the group of pernicious anemia. Wheth- 
er it is one of the closely allied conditions 
cannot be ruled out from the postmortem 
findings. Wc, therefore, arc recording it 
under the diagnosis of pernicious anemia. 

Comment 

The case presented is that of a pa- 
tient with a blood picture and .symp- 
toms entirely compatible with a diag- 
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iiosis of pernicious anemia, but with 
free hydrochloric acid, as well as ren- 
nin and pepsin in the gastric contents. 
A response of the reticulocytes and red 
blood cells occurred as the result of 
the ingestion of liver extract similar to 
that which would be expected in a case 
of pernicious anemia complicated by 
disease of the gall-bladder. Subse- 
quently a relapse occurred during a 
period in wliich a rather large amount 
of liver extract was being ingested al- 
though, owing to a severe diarrhea, it 
was probably not being absorbed for 
use in the formation of blood cells. 
Dr. Christian has suggested a possible 
destructive action of the hydrochloric 
acid of the stomach on the active sub- 
stance in liver extract. The blood, 
however, again improved following the 
intramuscular injection of a liver ex- 
tract. There is undoubtedly evidence 
in this case of the retarding influence 
of complicating factors (gall-bladder 
disease with liver damage, diverticulo- 


sis and diarrhea) in the subnormal re- 
sponse of the reticulocytes to liver 
therapy, the incomplete response of 
the red blood cells to a rather large 
intake of liver extract, and the unsat- 
isfactory course of the disease. Of 
what etiological significance these same 
complications are is a matter for spec- 
ulation. 

The possible importance of disease 
of the gall-bladder or liver in the oc- 
currence of pernicious anemia has been 
suggested by several observers, notably 
Lord Dawson of Penn.,^® Harris,^’^ 
Jones®® and others. Although Castle 
and his co-workers have demonstrated 
the absence in the gastric secretions in 
pernicious anemia of a substance or 
function which is present in the normal 
stomach it would seem possible in view 
of the inconstancy of the achlorhydria 
that the disturbances in the biliary sys- 
tem or liver may sometimes be of even 
more immediate etiological importance 
than are the gastric changes. 


BIBLIOGRAPHY 


^FtiNT, A.: A practical treatise on the 
diagnosis, pathology and treatment of 
diseases of the heart, N. Y. Med. Jr., 
1860, viii, 267. 

-Fenwick, S. : Lecture on atrophy of the 
stomach. Lancet, 1877, ii, 1-4, 39-41, 77- 
78. 

®Cahn, a., and von Mering, J. : Die Sau- 
ren des gesunden und kranken Magens, 
Deutsch. Arch. f. klin. Med., 1886, 
xxxix, 233-253. 

■*voN Noorden, C. : Untersuchungen fiber 
schwere Anamien (Blut, Stoffwechsel 
Nervensystem), Charite-Ann., 1891, xvi, 
217-266. 

®IvY, A. C., Morgan, J. E., and Farrell, 
J. I. : The effects of total gastrectomy ; 
experimental achylia gastrica in dogs 
wtli the occurrence of a spontaneous 
anemia and anemia in pregnancy, Surg., 
Gynec. and Obst., 1931, liii, 611-620. 


®Strandell, B. : Pernicious anemia ; a study 
of 117 cases, Acta med. Scandinav., Sup- 
plementum 40, 1931. 

"Minot, G. R., and Murphy, W. P. : A 
diet rich in liver in the treatment of 
pernicious anemia, study of 105 cases, 
Jr. Am. Med. Assoc., 1927, Ixxxix, 759- 
766. 

®Brauch, F. : Magenfunktionsprufung an 
Fallen von pernizioser Anamie nach 
Lebertherapie, Fortschr. Ther., 1929, v, 
412. 

®StrandELL, B. : A case of pernicious ane- 
mia, well sixteen and one-half years 
after diagnostication, Acta med. Scan- 
dinav., 1929, Ixxii, 348-368. 
v>Shaw, M. E.: a case of apparent recov- 
ery from Addison’s anemia and the as- 
sociated achlorhydria, Guy’s Hosp. Rep., 
1926, Ixxi'i, 294-302. 

i^HeerES, P. a.: Liver diet in pernicious 



1406 


E. A. Harvey and W. P. Murphy 


anemia with return of free hydrochloric 
acid, Nederlandsch Tijdschrift v. Gen- 
eeskunde, Harlem, 1928, Ixxii, 2325. 
i^Stockton, C. G.: Pernicious anemia and 
its relation to gastric digestion, based 
on twentj'-five cases, Jr. Am. Med. As- 
soc., 1904, xliii, 165-169. 
i3Friedexwai,d, J., and Morrison, T. H.: 
Gastrointestinal disturbances in perni- 
cious anemia, Jr. Am. Med. Assoc., 1919, 
Ixxiii, 407-410. 

^^Cabot, R. C. : Pernicious anemia, hi Osber 
and McCrEa; Modern medicine, 1915, 
iv, 619. 

i^Percy, N. M. ; Blood transfusion in as- 
sociation with other surgical procedures 
in the treatment of pernicious anemia, 
with report of cases, Trans. Am. Surg. 
Assoc., 1920, xxxviii, 451-463. 
ioRevine, S. a., and L,add, W. S. : Perni- 
cious anemia; a clinical study of one 
hundred and fifty consecutive cases with 
special reference to gastric anacidity, 
Johns Hopkins Hosp. Bull., 1921, xxxii, 
254-266. 

i'Carr, J, G. : Pernicious anemia; a study 
of one hundred and forty-eight cases, 
Am. Jr. l^Ied. Sci., 1920, clx, 737-752. 
if’PANTON, P. N., Maitland-Jones, a. G., 
.and Riddoch, G. : Pernicious anemia; 
an analysis of 117 cases, Lancet, 1923, 
i, 274-279. 

Jf'Wn.EsoN, C. R., and Evans, F. A.: An 
analysis of the clinical histories of pa- 
tients with pernicious anemia in the 
Johns Hopkins Hospital from 1918 to 


1922 inclusive, Johns Hopkins Hosp. 
Bull., 1924, XXXV, 38-46. 

20Grinker, R. R, : Pernicious anemia, achy- 
lia gastrica and combined cord degener- 
ation and their relationship. Arch. Int. 
Med., 1926, xxxviii, 292-302. 

21 Pinky, A.: Pernicious anemia, British 
Med. Jr., 1924, i, 271. 

22Taubmann, G. : Perniziose Anamie mit 
erhaltener Salzsauresekretion, Deutsch. 
Arch. f. klin. Med., 1926, cl, 309-314. 

23Minkowski, O. : Personal communication, 
Wiesbaden, Germany, November 1930. 

24CasTle, W. B., Townsend, W. C., and 
Heath, C. W. : Observations on the 
etiologic relationship of achylia gastrica 
to pernicious anemia; nature of reac- 
tion between normal human gastric juice 
and beef muscle leading to clinical im- 
provement and increased blood forma- 
tion similar to effect of liver feeding, 
Am. Jr. Med. Sci., 1930, clxxx, 305-335. 

^oMurphy, W. P. : The parenteral use of 
liver extract in pernicious anemia, Jr. 
Am. Med. Assoc., 1932, xcviii, 1051. 

2cLord Dawson of Penn.: Pernicious ane- 
mia, Lancet, 1928, i, 115. 

^"Harris, S. : The liver diet and liver ex- 
tracts in the treatment of pernicious 
anemia, Internat. Clinics, 1928, xi, 132. 

28JonEs, N. W., and Joyce, T. M. : Further 
remarks on infection of gall-bladder in 
relation to chronic (pernicious?) ane- 
mia, Am. Jr. Med. Sci., 1927, clxxiii, 
526. 


'J^t-dtzation of D/af, *• 

T B and r , 

^ el phjfj ’ A.B. j\/r p, 

W,«=>"dardfea 4 J“ “=e «„ 

-•" dea. a , 

“ '"dividua, Uis .-3 . , ^"'' »„- 

aaaordi'ngjy “dapt our (reafm ®ap I'n tp. ^ ®"’ f*"! most • 

Hie »;„ patient’ “"L “‘>"dardir„r “f^dwt 

term “stan^ ^entent of dia/ipt torjfy P'dess ti,ey ” tiiese 

used f . ^^ization’> , the of f-i! ^“'^sted thp f ^atisfar 

^sed to indicate f, ^ ^^oivever • ^ situatira ^^^’Porane 

treatment. 'The fi ° "^^^ssary steo’c a'-am ^'^hieJess ^ 

t ' at: -t” ?'-*«« J 

' Of .tenter j 

.arSst SlgS 

^lonie rr t ^ for f 7 ,« fin’s r;,n ^ ^ da/Zv °^9uate 

P5€i§s ipil|s= 

'‘tMicaTs"! '*f»™ u„ „ "-aste time :!““"'■■)■■ -atPer ^ “''a 

1932. ^ Haverfori P bounty diet as th,.^^ ^"’^duai/y fo 

dVarca t 2 : rants. s 'toS 

'Pi '^’cl^•■ 

Ifor 'a™ "diatetfe d/ef .v 

^ 3 poor 



1408 


Joseph T. Beardwood, Jr. 


one and should be avoided as, with 
the exception of foods with a very 
high carbohydrate content, such as 
sugar, honey, candy, pastry and the 
like, there are really no foods that a 
diabetic may not include in his menu 
if proper allowance is made for the 
amount of carbohydrate, protein, and 
fat which they contain. 

In constructing the diet of the dia- 
betic there are certain fundamental 
facts which must be borne in mind. 

First, it is generally agreed that the 
diabetic should have a lower caloric 
diet than his normal diet. It has been 
found that a diet which allows 30 cal- 
ories per kilogram of body weight per 
day is satisfactory for patients engaged 
in ordinary occupation. In cases in 
which the patient must do hard physi- 
cal labor it may be necessary to in- 
crease this to 40 or 45 calories per 
kilogram of body weight per day, but 
it has been our experience that these 
in.stances arc rather infrequent. 

Second, it has been shown that 0.7 
to 1.0 gram of protein per kilogram 
of body weight per day is required to 
maintain a nitrogen balance and 1.0 
gram per kilogram is a satisfactory 
allowance for the average diabetic. 

'('bird, the carbohydrate and fat 
must be .so adjusted that there will be 
sufiicient carbohydrate to completely 
burn the fatty acid derived from the 
fat in order to avoid the danger of 
acidosis fnun the diet itself. Tiiis for- 
tunately can be determined beforehand 
by the use of \\ oodyatt and Schaeffer’s 
kelogefiic and antiketogenic ratio. 

1 here are three schools of thought 
in regard to the exact carbohydrate 
.'dlu',v:u>C!-. '1 hc've are briefly : 

//,'(• /,oa* CarhoiwdnUi- oid 


High Fat Diet. The advocates of this 
diet claim for it the advantage of re- 
quiring a lower insulin dosage. Its 
theoretical disadvantages are that it 
gives a very low margin of safety as 
far as the ketogenic and antiketogenic 
balance is concerned, and that it tends 
to produce a lipemia and subsequent 
arteriosclerosis. There is, moreover, 
the clinical disadvantage that a diet low 
in carbohydrate is not a very palatable 
one for the average person and so its 
use adds another temptation to break 
the routine. 

(B) . The High Carbohydrate Diet. 

In this diet, first advocated by Sansum 
and his co-workers, the patients are 
allowed 200 gm. and upward of car- 
bohydrate a day. Indeed their carbo- 
hydrate allowance may differ but little 
from a so-called normal diet. Such a 
diet has the advantage of being palata- 
ble and easy to accommodate to the 
menu of the rest of the family. It 
also, by tending to do away with a 
lipemia, lessens the patient’s chances 
of developing acidosis and arterioscle- 
rosis. It has the distinct disadvantage 
that larger dos^ of insulin are re- 
quired. V 

(C) . The Mod^iFcly High Carbo- 
hydrate Diet. We have found this diet, 
which is advocated by 

ers, to be the most satisfactory. Ihe 
formula which we have used in most 
of these cases is: | 

1 to 2 grams of carboHydrafo per 
kilogram of body weight p'^r day. 1 
gm. of protein per kilogranl of body 
weight per day. \ 

Fat qs. to make ."lO calories Wr kilo- 
gram of body weight per day.V 

'This allowance, of cour.se, i.si based 
r>n ideal weight anrl for the aycr^i.UC 
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individual means a daily allowance of 
over 100 gm. of carbohydrate per 
day. The figures given above are for 
cases in adults. 

If, after three to five days on such 


and caloric allowance per kilogram, be- 
cause of the nutritional needs that go 
with bodily development. The follow- 
ing table^ we have found useful as a 
guide in these cases : 


Table I 


Age 

2 

4 1 6 

8 

12 

Carbohydrate (per kilogram of body 
weight per day) 

10-12 gm. 

7-9 gm. 

4-6 gm. 

3-5 gm. 

2.5-3 gm. 

Protein (per kilogram of body 
weight per day) 

4.5 gm. 

4gm. 

4gm. 

3gm. 

2.5 gm. 

Calories (per kilogram of bod}"^ 
weight per day) 

90 

80 

75 

65 

55 


a “maintenance diet”, the blood sugar 
is still above normal, insulin is indi- 
cated. 

It might not be amiss to consider at 
this point what a normal blood sugar 
value should be. It has been shown 
that elderly diabetics with sclerosis of 
the coronary arteries do not stand well 
attempts to depress the blood sugar 
level too low and frequently develop 
cardiac symptoms. A safe figure to 
take as “low normal” is one-half the 
patient’s age plus 100 (expressed in 
milligrams per 100 c.c. of blood). 

Many elderly diabetics past middle 
life do better if the fasting blood sugar 
is .014 or .015 per cent. 

Diabetes in children is an acute dis- 
ease. The onset is usually abrupt, the 
disease severe and the margin of safe- 
ty between coma and hypoglycemia is 
small. To compensate for this, how- 
ever, children seem to stand both coma 
and hypogl)^cemia better than adults 
and may recover promptly from a de- 
gree of each which would be fatal to 
adults. 

These little patients, of course, re- 
quire a larger carbohydrate, protein. 


As stated above, if after three to 
five days on a “maintenance diet” the 
patient fails to show a marked change 
towards normal, insulin is indicated. 

In a recent series of two hundred 
cases at the Diabetic Clinic at the 
Presbyterian Hospital 50 per cent re- 
quired insulin. In a like number of 
private patients 46.2 per cent required 
insulin. 

It need scarcely be stated that insu- 
lin is for all practical purposes inac- 
tive if given by mouth, by rectum, by 
inunction, by inhalation, by nasal tam- 
p>on, by duodenal tube, or sublingual- 
ly, or that there is no substitute which 
can be given by mouth for insulin. 

The exact dose of insulin required 
in any given case is impossible to fore- 
tell and must be arrived at through 
careful attention to the laboratory 
findings. It is, of course, safer to 
adjust the insulin dose by blood sugar 
determination than by urinalysis. 

A method which we have found sat- 
isfactory in determining the initial 
dose is to start with : 

10 units a day if blood sugar is below 200 
20 units a day if blood sugar is between 
200-250 
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30 units a day if blood sugar is between 

250-300 

40 units a day if blood sugar is above 300 

This scale, of course, must be ad- 
justed according to developments and 
is no criterion of the final maintenance 
dose. If one were compelled to state 
the dose of insulin in any given case 
the answer would be “enough to con- 
trol blood sugar.” 

If only up to 15 units are required, 
it can be given in one dose before 
breakfast. If more than 15 units and 
less than 40 units are required, it can 
be given in equal doses before break- 
fast and before dinner at night. If 
more than 40 units are required, it 
may be given before each meal, al- 
though it is safer to give larger doses 
before breakfast and supper and a 
smaller dose before lunch. Frequently 
it may be necessary to give a fourth 
dose at midnight and a fifth dose at 
3 a.m. 

The site of injection, of course, 
should be varied, and the smallest vol- 
ume of insulin used, although the U- 
20 is probably the best strength to use 
routinely. 

Tlicre are two types of reactions 
which are seen with the use of insulin. 
The first of these is the protein reac- 
tion. This may vary from a mild local- 
ized reaction to a rather severe gen- 
enilized urticaria. Protein reactions 
are comparatively infrequent but they 
occur often enough for us to be on our 
guard against them. In many cases 
t!\cy can be avoided by changing the 
l»rand of iiiMilin which is used. 

'i'bc second and more common rc- 
nciioti is the hy{y)glycemic reaction or 
in-nilin shock, which restdis when the 
fl'i'C of im-uhn given is too large tf) be 


balanced by the carbohydrate available 
at the moment in the body. 

Insulin reactions usually develop 
from thirty minutes to three hours 
after the injection is given, although 
we sometimes note a delayed reaction 
occurring six to ten hours after the last 
administration. 

The usual symptoms of insulin 
shock are inward tremors, hunger, 
nervousness, sweating, rapid pulse, 
subnormal temperature, diplopia, am- 
nesia and coma. While these are the 
usual symptoms, it must be emphasized 
that any unusual emotional or nervous 
symptoms developing in a patient tak- 
ing insulin should be regarded with 
suspicion. I will cite one instance of . 
this: 

This patient was a thin man of 
about 110 pounds in weight, whose 
blood pressure was seldom above 115 
mm. of mercury, a man whose usual 
demeanor was mild and who was care- 
ful never to offend his friends or 
neighbors. One night, immediately af- 
ter dinner, he got up from the table 
and staggered up the stairs complain- 
ing about the furnishings of the house, 
about his neighbors and bragging about 
his own importance. Upon reaching his 
bedroom he began to move the furni- 
ture about, displacing many pieces 
which ordinarily he could not have so 
much as budged. He became more and 
more abusive and finally his wife had 
to call in two of the neighbors to con- 
trol him. A neighborhood physician 
was called, who gave him one-quarter 
grain of morphine, without diniini.sh- 
ing his enthusiasm or strength. When 
I was called to sec him he had strug- 
gled with these two husky young neigh- 
bors until they were practically ex- 
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hausted. We induced him to drink 
orange juice and gave him adrenalin by 
hypodermic. Shortl)'^ following this 
treatment he became rational again and 
expressed surprise at his former atti- 
tude. 

Attacks of this type constitute a 
recognized form of insulin shock, and 
unless we are on our guard the}'’ may 
be mistaken for hysterical episodes and 
the treatment be misdirected. 

Insulin shock is a condition not to 
be regarded lightly nor to be induced 
if it can be avoided. There have been 
recent reports of patients who have 
died of coronary attacks as a result of 
■ insulin shock. In elderly diabetics, par- 


ticularly, every precaution should be 
taken to prevent the occurrence of all 
hypoglycemic reactions. 

In conclusion, if there is any doubt 
as to whether a patient is in diabetic 
coma or is suffering from insulin shock 
the case should be considered as one 
of hypoglycemia and glucose should be 
administered by mouth or vein. If the 
case should prove to be one of diabetic 
coma little damage will have been done. 
If, however, it is one of hypoglycemia 
a life may have been saved. 
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Two Cases with Convulsions; One Necropsy Report 
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T PIE reaction of the body to hy- 
poglycemia, caused by unbuffered 
insulinism of endogenous or 
exogenous source, constitutes a recent 
chapter in medicine. This communi- 
cation deals chiefly with this response 
as it occurs in the treatment of dia- 
betes with insulin. 

We have divided the insulin reaction 
into two phases, largely for the sake 
of convenience of description. The 
first is characterized by nervousness, 
perspiration, pallor, tremor, palpita- 
tion, weakness, hunger, and a peculiar 
sense of “goneness”. The second in- 
dicates a disturbance of the central 
ncrA-ous system and presents a wide 
variety of symptoms. Of these the 
most frequently observed are diplopia, 
paresthesias particularly of the face 
and tongue, mental confusion, drowsi- 
ness, ataxia often simulating that of 
alcoholic intoxication, a vacuous, star- 
ing countenance, amnesia, and coma 
from which the patient cannot be 
aroused. Other manifestations lc.ss 
frc'([uently encountered arc dy.sarthria, 
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mixing of words, strabismus, hemia- 
nopia, loss of sphincter control, au- 
tomatism, crying and singing, nega- 
tivism, excitement or anger, giddiness, 
vomiting, garrulity, apraxia, aphasia, 
hemiparesis, temporary incorrigibility, 
behavior defects, tonic and clonic 
spasms of the extremities, opisthoton- 
os and epileptiform convulsions. Many 
variations and combinations of these 
may occur in a reaction. The manifes- 
tations do not appear in any fixed type 
of sequence ; nor does any one patient 
always exhibit the same type of reac- 
tion. The usual prodromal symptoms 
of the first phase may apparently be 
absent in some cases, or at least they 
are so brief in duration as to escape 
the attention of the patient. Poop e 
accustomed to being about patten s 
who are taking insulin can, however, 
often detect the characteristic counte- 
nance or behavior before the patten 
himself is aware of his state. 

We present resumes of the follow- 
ing illustrative cases. 

(1) A school teacher took her usual dose 
of insulin but did not cat her regular 

fast because she was not at home. i' v 
standing before her class .she suddenly lost 
equilibrium, pitched forward, and vas .Utr 
admitted to hospital witli a gasli over one 

(2) A man, who had been taking insulin 
without trouble for three years, went to ati 
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entertainment at his club. He took his reg- 
ular dose of insulin, 18 units, just before 
departing from home. The dinner was de- 
layed for over an hour and he did not care 
to ask for food. During the first course he 
felt giddy, collapsed and vomited several 
times. He was quite confused when admitted 
to hospital. There he behaved queerly, be- 
came very intimate and called one of us, 
vqth whom contact had always been formal, 
by his first name. 

(3) A woman, who had been under treat- 
ment for nine years, usually knew when a 
reaction was coming on, yet could not bring 
herself to take the sugar which she always 
kept in her handbag. She was once taken 
to the police station on the charge of intox- 
ication. 

(4) A young man took his usual dose 
of insulin in tlie early morning and returned 
to bed. As it was Sunday the family slept 
late. He was found later in a convulsive 
state, but he promptly responded to glucose 
given intravenously. 

(5) A man of thirty took his usual dose 
of insulin and his breakfast, shoveled con- 
siderable snow, and went to his business. At 
1 p.m. he was found asleep by the police in 
his parked automobile. He was carried to a 
doctor’s office in a state of coma and was 
given glucose intravenously. This imme- 
diately brought him out of tire coma. He 
remembered nothing for at least an hour 
previous to tliis experience. - Later he re- 
called tliat he was driving his automobile 
about four miles distant from the place 
where he was found, but he could recollect 
nothing which had occurred between that 
time and his recoverJ^ He apparently drove 
this distance successfully while in an “auto- 
matic” state, resembling a fugue. 

(6) A woman of sixty-two, who had 
been under insulin treatment for eight years, 
developed headache, difficulty of speecli, and 
vomiting soon after breakfast. Six months 
prior to the present attack, she had had a 
right sided hemiplegia which had left but 
little residual damage. In the present at- 
tack coma followed closely after the symp- 
toms which have been described, and when 
she was seen thirtj'' minutes after the onset 
she was completely unconscious, unth ster- 
torous breathing and a sharp deviation of 


the eyes to the left. The pupils were not 
dilated. Her blood pressure was lower than 
usual, 150 mm. of mercury systolic and 80 
mm. diastolic. Unfortunately, a blood sugar 
determination could not be made. Ten grams 
of glucose in a 50 per cent solution were 
administered intravenously. Fifteen minutes 
later tliere was no change in her condition. 
However, within the. next hour she gradually 
regained consciousness ; occasionally she 
awoke momentarily and stared at those in 
the room. Two hours later she was normal 
again and able to take food. Then it was 
discovered that she had fever and a “grippe” 
infection, which had probably been the cause 
of the vomiting attack. Hypoglycemia was 
the probable cause of her symptoms. The 
family stated that she ate candy during the 
premonitory stage, but the patient had no 
recollection of anything from breakfast to 
lunch time. 

In the insulin treatment of diabetes 
it is often necessary to give rather 
large doses in order ta keep the pa- 
tient’s urine reasonably free from 
sugar. It is often a most difficult prob- 
lem to achieve this in a patient in 
whom the diabetes is severe. Varia- 
tions in the concentration of blood 
sugar are marked during the twenty- 
four hours, and the administration of 
insulin must be so planned as to coun- 
terbalance them. Since an attempt 
is always made to return even a severe 
diabetic patient to his normal position 
in society, it is often impossible for 
him to keep either on a perfectly 
standardized program or to keep the 
level of his physical exercise constant. 
Unusual muscular activity is one of 
the most common causes of insulin 
reactions. Hypoglycemia occurs very 
frequently on Sundays or holidays, 
when a patient’s usual program is in- 
terfered with by the irregularity of 
meals and exercise. 

Fatal Cases of Insulin Hypoglycc- 
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mia. Considering the above mentioned 
difficulties and the alarming symptoms 
which may be produced by insulin, it 
is rather interesting that so few re- 
ports of fatal cases have appeared in 
the literature. 

JosUN^ reports the following four cases 
that have come to his 'attention ; 

(1) A woman of 51 with gangrene and 
sepsis, who was seen in consultation, had 
received 240 units of insulin daily. She was 
unconscious and her blood sugar was 15 mgs. 
per 100 c.c. Glucose brought her out of coma 
twice, but she later succumbed. Insulin might 
have been but a secondary cause of death in 
her case. 

(2) A woman, who apparently became 
alarmed at her symptoms, injected 122 units 
of insulin on her own responsibility during 
one night. She died in spite of glucose 
injected intravenously and subcutaneousl}% 

(3) A man of 20, who had been living 
quite carelessly, took large doses of insulin 
to counteract lus dietary indiscretions. He 
became comatose rather suddenly one even- 
ing and was given 60 units of insulin during 
t!ic night. In the morning his blood sugar 
was too low to read. He died about fifteen 
hours after the inception of symptoms. 

(4) - A girl of 14 ate less than her usual 
meal one evening. At 2 a.m. she was found 
in a convulsive state. During the succeeding 
fifteen hours, 300 units of insulin were ad- 
ministered. She died a day later in a state 
of tetanic convulsions. 

Heimann'-Tkosien- and Hinscii-KAUFF- 
A girl of eight, whose diabetes was 
severe and difficult to control, was admitted 
to iKtspital with convulsions. She was taking 
56 units of insulin daily. Her blood sugar 
on admission was 20 mgs. per 100 c.c. The 
convulsions temporarily disappeared follow- 
ing the intravenous injection of two grams 
t'f glucose. Later on the .same amount of 
glncfer: failed to relieve them. She was un- 
c'lrgcffius for twelve hours before death 
fHi'curred. Dtjrmg tin's jveriod convulsions 
<.<cnrred frequently. Glucose (107 grams') 
V, a", givesi itv.raven onsly, intrapcritoncally, 
end hy j-:vy;ure. The grc.iter part of the 
p.'i.vevcr. .ndministcred after 

< •'.■uvunn'.n-s hm! Ik-ch recurring for at 


least six hours. The blood sugar, vvhen 
taken an hour after a glucose injection and 
two hours before death, tvas 52 mgs. per 
100 c.c. The necropsy, forty-eight hours 
post mortem, showed status thymico lym- 
phaticus, enlarged Peyer’s patches, colloid 
goiter, an adenoma of the cortex of the 
adrenals, and cysts of the ovaries. The 
central nervous system was not examined. 

Campbell and Macleod‘‘: (1) A habitual 
drunkard, who w^as refused insulin at the 
Toronto General Hospital, was treated else- 
where. He took his usual morning insulin, 
30 units, but not feeling inclined to eat he 
proceeded with his day’s activities. About 
midday he collapsed and was taken to hos- 
pital. Upon admission he was cyanosed, had 
edema of the lungs, and died before glucose 
could be administered. There was no ne- 
cropsy, so the exact nature of his death was 
unknown, although hypoglycemia seemed 
a likely cause. 

(2) A patient, whose insulin dosage was 
40 units, had a gastrointestinal upset and 
took an additional 10 units of insulin. 
Shortly after, she recognized symptoms of 
hypoglycemia, took orange juice, and sum- 
moned her physician. He advised that more 
antidote be taken, but the suggestion was 
unheeded. The patient died in collapse 
shortly after. 

Pemberton*’ : The patient had tuberculosis 
and diabetes. In the first attack of hypo- 
glycemia there was muscular rigidity, opis- 
thotonos and vomiting, which lasted five 
minutes. The second attack was tislicrec! in 
by a period of physical and mental c.vcitc- 
ment, which was followed by imiscular flac- 
cidity and a scmicomatosc state. The eye 
balls showed pendulous movements. The 
corneal and abdominal reflexes were absent. 
There was a bilateral ankle clonus and Ilab- 
inski response. The patient died a few 
moments later. Necropsy done the follow- 
ing da 3 - showed cascons pulmonary tuber- 
culosis and fibrosis of the pancreas. Tlic 
brain was describwl as Ix;ing definitely wet, 

^fE.MRKEz a.vd Razdolsky" (Noti-diabclic 
patients who were given insulin and glucose) : 

(1) A very emaciated man of 50 years was 
admitted to the surgical service. He w.as 
given 40 grams of glucose intravenouslj' and 
0.5 c.c. of insulin (utiif.s not stated). The 
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following morning he received a blood trans- 
fusion of 500 c.c. and on that evening 40 
grams of glucose intravenously and 1 c.c. 
of insulin. One and one-half hours later he 
felt chilly, became pale and later had fever. 
He was very weak, had a small pulse, per- 
spired, and developed tonic spasms of the 
hands. Coma soon occurred. He was given 
injections of camphor, digitalis, and epine- 
phrine, which brought no improvement. The 
next day his condition was considered grave. 
He was given 1,000 c.c. of salt solution in- 
travenously and another blood transfusion 
of 500 c.c. Examination at this time showed 
his pupils to be dilated and his eyes staring. 
The knee jerks were active; a double Bab- 
inski response was present, the left being 
more active than the right. The right ab- 
dominal reflex was greater than the left. 
There was rigidity of the neck and of the 
muscles of the extremities. The spinal fluid, 
obtained by cisterna puncture, was clear and 
came out in drops. Sugar in the spinal fluid 
was 78 mgs. and the blood sugar 178 mgs. 
(It is not stated whether these tests were 
simultaneoii",, but they were done on the 
same day, four days after the insulin 
waSi injected.) The following day the 
patient was conscious and would raise his 
hands after commands. There was still some 
muscular rigidity and there was incontinence 
of the bladder. Since he did not improve, he 
was given 0.5 c.c. of insulin without glucose 
the following day. In two hours the patient 
was again comatose, but had no convulsions. 
He died in a short time of cardiac failure. 

Necropsy Report. Acino-nodular and ul- 
cero-fibrotic pulmonary tuberculosis; passive 
congestion of tlie liver, spleen, kidneys, men- 
inges and spinal cord; hyperemia and edema 
of the meninges. 

(2) A woman of 50 was admitted to the 
surgical service because of symptoms of in- 
testinal obstruction. At operation a tumor 
of the intestine was found and an entero- 
anastomosis was done. She was in good con- 
dition on the fifth day following operation. 
Five hundred c.c. of a 10 per cent solution 
of glucose intravenously and 0.5 c.c. of in- 
sulin were given. That night she developed 
tonic contractions of the fingers, her jaws 
were set, eyes were turned to the right and 
upward, and the pupils did not react to light. 


There was rigidity of the neck and other 
muscles. The tendon reflexes of the upper 
extremities were increased and those of 
the lower extremities diminished. The 
protective reflexes were absent. Coma fol- 
lowed. She was given 500 c.c. of glucose 
solution subcutaneously. Later on she be- 
came conscious, but remained very weak. 
The next day the pupils were equal, speech 
was slow and weak. A positive Oppenheim 
response was present on the left. The fol- 
lowing day she received 600 c.c. of glucose 
solution subcutaneously and 0.5 c.c. of in- 
sulin. Her condition remained satisfactory 
for the next week, when nausea and vomit- 
ing appeared. She was then given 500 c.c. 
of 10 per cent solution of glucose intra- 
venously and 0,5 c.c, of insulin. Three hours 
later she became very weak and had cramps 
in the hands; in six hours she was uncon- 
scious, perspired profusely and died the fol- 
lowing morning of gradually increasing 
heart failure. 

Necropsy Report. A well-built woman. 
Carcinoma and stricture of the intestine; 
metastases in the ovaries and omentum; 
edema of the brain. 

White and Smith^ :* A boy of eight, who 
had been diabetic for four years, had been 
taking insulin for three years. In July 
1930, he developed whooping cough. The 
insulin dosage had to be increased from 9 
to 34 units daily. On August 17 a mild 
insulin reaction occurred, so the insulin 
was reduced to 28 units. On the evening of 
August 21 he was awakened by a paroxysm 
of cough. He cried out and complained that 
he was unable to see. The blood sugar was 
not taken, although an insulin reaction was 
suspected. He was immediately given, by 
mouth, 120 grams of orange juice and 10 
grams of glucose, but restlessness and noisi- 
ness continued. One hour later he vomited. 
Throughout the night, glucose by mouth 
was given at frequent intervals and he re- 
ceived two injections of epinephrine 1-1,000 
(0.3 C.C.). The symptoms did not change. 
He vomited again and by morning he was 
irrational. At 8 a.m. he was restless, his 
eyes were wide open and his face was cx- 

*Drs. Priscilla White and Bertnard Smith 
kindly furnished us with the data of this 
case. 
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pressionless. He did not seem to compre- 
hend. The rectal temperature was p5.0° F. 
He was then given 10 grams of glucose 
intravenously. The blood sugar at 10 a.m. 
was 250 mgs. He received 10 grams of 
glucose intravenously again, and at 11 a.m. 
the blood sugar was 580 mgs. Insulin, 12 
units, was given upon the receipt of this 
report. Physical examination showed no 
abnormal neurological signs. The tempera- 
ture remained high and the clinical state did 
not change. At 7 p.m. tlie spinal fluid showed 
some increase in pressure, but was clear 
and showed no increase of cells. At 9 p.m. 
he had mild commlsive twitchings. His 
blood sugar was 110 mgs. Ten grams of 
glucose were again given intravenously. The 
following day examination by a neurologist 
showed only an overfilling and pulsation of 
the retinal veins, an absence of the knee 
and ankle jerks, and a questionable right 
Babinski response. In the opinion of the 
examiner the condition resembled cerebral 
edema more closely than anything else. That 
evening he had a convulsion lasting one and 
one-half minutes; his body was rigid, the 
head was retracted, eyes were open, the 
hands were clenched and he foamed at the 
mouth. Another shorter convulsion came on 
during the night. The temperature contin- 
ued high, 10-4.0°-105.0° F. At 11 :30 the next 
morning he had a series of coinailsions, one 
every 10-15 minutes. They started in the 
right arm; the mouth and eyes were drawn 
to the left. At 12:30 the convulsions were 
occurring every 2-5 minutes, but became less 
frequent before death, which occurred at 
2. ‘.55 p.m. 

A ccrof'sy Report. “The brain shows 
rn.irkcd thickening of the arachnoid and di- 
lation of the arachnoidal vessels. There arc 
fcatlered foci of degeneration with edema, 
-•■cattered lynipliocytcs and oligodcndroglia. 
In many places there is marked ependymal 
edesna. .and in mrc foci dislodgcincnt of the 
riv-ndyma. In one of these foci there is a 
jHvht amount of pigmentation.’’ 

Ai.i-.w, a:;u W u.uku’' : A child of four rc- 
crnxd 05 unit-, of itiMdin over a periwl of 
h' ur‘. iKuxttJ'.e of di.nlKrtic coma. The 
fhd! T<v,..ir;o! <:on<io«oi--ss <:\i up in bcfl. 

Utcf t^rnrrvr tu’.rorHciou':. Tv.'cnty units 


continued. Six and one-half hours later hy- 
poglycemia was suspected. Glucose intra- 
venously, subcutaneously, and by rectum was 
administered immediately, but death occurred 
soon afterwards. 

Rosendahl^ : A severely emaciated dia- 
betic patient with bilateral pulmonary tuber- 
culosis. The first attack came on following 
two units of insulin, but subsequent attacks 
appeared after insulin was discontinued, in 
spite of increasing the diet. The patient was 
hypoglycemic at tlie time of death. 

Necropsy Report. A completely sclerotic 
pancreas with calculi in the ducts. No island 
tissue was found. The liver showed a slight 
cirrhosis. The brain was not sectioned. 

WoHLWiLL^O; (1) A woman of 62, who 
had been diabetic for at least two years, was 
admitted to hospital with an abscess of the 
breast, which had developed within three 
days. During this period she had received 
100 units of insulin daily. Upon admission 
she was in deep coma, and also presented 
weakness of the left lower face. The diag- 
nosis at first was a cerebral accident, but 
later this was changed to hyperinsuHnism. 
She expired on the fourth day after admis- 
sion. 

Necropsy Report. The pancreas contained ’ 
a considerable amount of fat. Cystopyclonc- 
phritis and mastitis were found. The brain 
was dry and brittle; otherwise, no patho- 
logical changes were discovered in the cen- 
tral nervous system. The facial weakness 
could not be accounted for. 

(2) A woman of 29, who was known to 
have had diabetes for fifteen months, was 
admitted to hospital in typical diabetic coma. 
On the first day 135 units of insulin were 
given; on the second day, 70 units, and on 
each of the third and fourth days, 90 units. 
Consciousness returned on the fourth day, 
but she was completely disoriented. The 
breathing continued to he labored and the 
breath was described as uremic. Under 
treatment the blood sugar dropped from 462 
mgs. to 65 mgs. and the glycosuria com- 
pletely disappeared. The mo<ic of death was 
not mentioned in the author's report. 

Necropsy Report. Typical glycogenic de- 
generation of the kidneys. Extensive pul- 
motiary empltysenia. 'i'hc br.'iin was described 
as dry, but not as brittle as in the first case. 
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There was a generalized ganglion cell change 
which resembled tlie severe degenerative 
change of Nissl. There was a marked reac- 
tion of the glia, varying from a disappear- 
ance to a pyknotic change in the nuclei and 
the loss of the staining affinity of the proc- 
esses of these cells. Many ameboid glia 
cells were scattered throughout the nervous 
tissue. In a few areas an unusual change in 
the axis cylinders was seen. This consisted 
in a swelling of the fiber and a dulling of its 
staining quality. The author questions wheth- 
er this change might not have occurred after 
death. 

Comment 

We have included these two cases 
in this report because they were listed 
by Wohlwill as caused by insulin over- 
dosage. The clinical data of both cases 
are incomplete, but the first obviously 
was complicated by a pyemic process 
and the second might have had con- 
comitant uremia. 

Early in the insulin era it was soon 
learned that emaciated diabetics, who 
were then so common, were sensitive 
to even small doses of insulin. Wood- 
yatt^^ mentions the development of 
hypoglycemic convulsions in such a 
patient who was receiving a diet and 
calculated doses of insulin. The blood 
sugar was too low to read. The pa- 
tient died in coma in spite of restored 
glycemia and glycosuria. Williams^^ 
had a similar experience with one pa- 
tient. He has kindly written us that 
he knows of two other patients in his 
vicinity who have succumbed to insulin 
hypoglycemia. 

Gammon and Tenery^® have recently 
reviewed the subject of spontaneous 
hypoglycemia. Of the twenty cases 
classified as hyperinsulinism, due to 
adenoma or carcinoma of the islands 
of Langerhans, five have died. The 
following patients were necropsied: 


Thalhimer akd Murphyi^ : Carcinoma 
of the islands of Langerhans. The patient had 
frequently recurring convulsions followed by 
coma. Death occurred while the patient was 
in coma. Necropsy Report. The leptomen- 
inges and the convexity of the brain showed 
slight or moderate swelling and moderate 
congestion of the vessels. Careful section 
of the brain showed no other abnormality. 

McClenahan and Norrisi® : The patient 
died in hypoglemic coma in spite of large 
amounts of glucose which did not effectively 
raise the blood sugar. Necropsy Report. 
An adenoma of the islands of Langerhans. 
The brain showed perivascular round cell 
sccvmvhtions. 

Nadler and Wolferi® ; Extensive primary 
carcinoma of the liver was found. Glucose 
was withheld at the final attack, at which 
time the blood sugar reached 13 mgs. per 
100 c.c. Cheyne-Stokes respirations appeared 
and death occurred in coma two and one-half 
hours after the inception of the attack. This 
patient had had many attacks and his blood 
sugar had been very low, but convulsions 
had never occurred. Necropsy Report. (Dr. 
P. D. Gunn) The brain showed no macro- 
.scopic edema. 

Case Reports 

Case I. F.W., a restaurant owner, aged 
32. In February 1930, he was first admitted 
to hospital in diabetic coma. He had had 
diabetic symptoms for a month prior to this 
admission. He was discharged in two weeks 
on a diet of 1700 calories and 100 units of 
insulin daily. He was seen but once after 
his discharge, when he Avas given an in- 
crease of diet and advised to reduce his in- 
sulin gradually. 

On June 1 we were summoned to his home 
in the countr 3 ' because he was again in coma. 
It was learned that he had been drinking 
heaw'ly. The evening before he had com- 
plained of dizziness and nausea. Neverthe- 
less, he had taken his evening dose of insulin 
and had gone to his room; it was not de- 
termined whether the evening meal had been 
taken. Later he was found in a semicoma- 
tose state, breathing slowly and perspiring 
heavily. He was given 30 units of insulin 
but no food. At midnight he was given 20 
additional units, as his friend stated that he 
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was getting restless. Shorth* afterwards he 
lapsed into unconsciousness. He had a con- 
vulsion during the early morning hours. 
When one of us (B.D.B.) saw’ him at 9 a.m. 
he was very restless, excited, and incorrigi- 
ble. It was necessary’ for his attendants to 
restrain him. It w’as estimated that he had 
received from 70 to 100 units of insulin 
since the night before and that no food had 
been given. He w’as given 20 grams of glu- 
cose intravenously w’ithout change in his 
clinical condition. A half hour later his 
blood sugar w’as taken, which proved to con- 
tain 98 mgs. per 100 c.c. Then 30 additional 
grams of glucose were given intravenously. 
At twelve o’clock the ambulance doctor gave 
liim 20 additional grams. As soon as he w'as 
admitted to hospital he received 20 more, at 
which time he showed some signs of w'ak- 
ing up when stimulated. Further attempts 
to give glucose intravenously were unsuc- 
cessful, because he was unmanageable. The 
follow’ing note was made in the afternoon. 
“The patient is very much confused, but 
not delirious. His remarks are stereotyped, 
often short phrases w’hich are repeated fre- 
quently. He lapses into sleep after being 
arousctl. The neurological examination is 
negative.'' -'‘\t 9 p.m. he was again given 20 
grams of glucose intravenously'. He then 
W'as beginning to take some fluid by mouth. 
His blood sugar, one-half hour later, was 
30S mgs. per 100 c.c. His bladder was ex- 
tremely distended and it was necessary to 
calhetcrizc him. It required three men to 
hold him down during this procedure. He was 
then given 10 units of insulin every three 
hours, followed by 200 c.c. of orange juice 
by mouth. The iollowing morning his men- 
tality seemed clearer and his comprehension 
fteltcr. Mis blood sugar was 222 mgs. per 
KKl c.c. It wa*: necessary to continue the 
glucose intravenously iKxause it was impos- 
silde to get lum to take the orange juice. 
Hy evening he recognized some of his 
frien’b. On the morning of June 3 he w'as 
unnually clear, hut .slow. He was able to 
ta’ce \(^A. It w.as then learned from friends 
that in 1929, U-forc the onset of cli,i- 

M!:-,* "iymsitorr.'-, lie had an attack of re* 
e'gd'rpt! form crcmilsjons, which came 
f’-. ’■■bib- .>rlvir:g .ag autonabilc .'md while on 
a- be:;. He ha?i b:en drinking 


heavily before the present attack. He w’as 
discharged on June 6, at which time his 
mental condition, as far as memory’, insight, 
and judgment w’ere concerned, w’as good. 
His neurological examination remained neg- 
ative. 

Comvicnt. Alcoholic intoxication did not 
seem to account for his reaction. It seems 
probable, on the otlier hand, that because of 
the large amount of insulin w'hich he had 
had and the extreme rarity of true epilepsy 
in the diabetic, his symptoms were related 
largely’ to hypoglycemia. 

Case 11. E.D., a boy of 16, who had been 
under our observation since a few' w’ceks 
follow’ing the inception of diabetes three 
years before, w’as brought to hospital March 
21-, 1931, in “status epilepticus". He had 
been a faithful patient and had visited the 
out-patient clinic tw’O w'ceks previously, 
w’hen it was found that his blood sugar was 
54 mgs. per 100 c.c. at noon. His insulin 
dosage was then decreased from 32 units 
daily to 28; his diet was unaltered — 135 
grams of carbohydrate, 60 grams of protein, 
and 140 grams of fat. He had had no insulin 
reactions recently. Both of the patient’s 
parents w'cre deaf and dumb, but he w'as nor- 
mal in all respects and got along very well 
at school. It W’as learned that on March 20 
he roller-skated from 8 to 10 p.m., during 
W’hich time he fell on his left shoulder and 
side of his face, producing only a minor 
skin abrasion on his forehead. Upon arrival 
Iiomc his arms and jaws twitclicd. The par- 
ents thought that diabetic coma was impend- 
ing and gave him 36 units of insulin. He 
continued to tw'itch in his sleep all night, 
vomited a few times, and refused food. Be- 
cause he was not improved by morning 18 
units of insulin were given at 8 a.m. and 
repeated at 10 a.m. He had about .six con- 
vulsions during the day and, according to 
the father’s statement, was a “little uncon- 
scious". During a period of two hours after 
admission he had a .series of .about fifty major 
convulsions with the following sequence : 
cessation of hrc.athing, cyanosis, turning of 
eyes to the left with ny.stagrntis, wrinkling 
of forchc.ad, twitching of the right side of 
face, tongue moving in and out, rigidity of 
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arms with hands forciblj^ adducted at the 
wrists, rigidity and extension of the legs, 
fiaccidity and occasional clonic spasms of 
the entire body. In the short interim be- 
tween attacks he remained totally uncon- 
scious. His blood sugar on admission was 
43 mgs. He was given 170 c.c. of a SO per 
cent solution of glucose intravenously dur- 
ing the first four hours after admission, but 
the convulsions did not cease until sodium 
luminal 0.12 grain was given intravenously. 
His blood sugar an hour after the last in- 
jection of glucose was 46 mgs. per 100 c.c. 
Glucose intravenously was continued at in- 
tervals all through the night. Total night 
amount, 110 c.c. of 50 per cent solution. 
There was occasional emesis, but conscious- 
ness was not regained. Spinal fluids, ob- 
tained on the evening of admission and the 
next morning, were tinged with blood; they 
were not under pressure. The glucose con- 
tent of the first fluid was 80 mgs. and of 
the second, 111 mgs. per 100 c.c. The chlo- 
ride content of the second was 816 mgs. per 
100 c.c. The record of the temperature, 
pulse, respiration, and blood pressure are 
shown on the accompanying chart. The 
day after admission the red cells were 
4,300,000 per cu. mm., hemoglobin, 70 per 
cent, leukocytes, 12,000, with 81 per cent of 
polymorphonuclears. On March 22 he had 
two convulsions fifteen minutes apart. Se- 
quence: dilatation of tire pupils, turning of 
the eyes to the left, severe twitching of the 
right face, twitching of the left thumb and 
the left arm, elevation of the left arm to 
a right-angled position and, finally, a sharp 
contraction of both pupils to pin point size. 
During the following three days he showed 
no signs of regaining consciousness. His 
temperature, pulse rate, and respiration rate 
rose. On March 23 signs suggesting men- 
ingeal “irritation” developed — questionably 
positive Kernig and Brudzinski signs, but 
no rigidity of the neck. There was an ab- 
sence of the deep reflexes as well as of the 
plantar responses. On March 24 two cis- 
terna and two lumbar punctures were done; 
very little spinal fluid could be obtained and 
that was again slightly bloody (traumatic?). 
Insulin, glucose and physiological saline so- 
lution subcutaneously were kept up during 
March 22, 23, and 24. He died on Iklarch 25. 


Necropsy. (Dr. Kornel Terplan)* 

General. The body is that of a slender, 
well-developed boy of 16 with very little 
adipose tissue. There are small excoriations 
of the skin on the right temple and the 
right occipital region. Upon examination 
underneath these abrasions no hemorrhage 
or alteration of tissue is found. There is 
no fracture of the skull or injury to the 
dura mater. 

Brain. The pachymeninges above the cere- 
brum are markedly distended. The brain is 
pressed closely to them and shows a very 
extensive degree of swelling. The veins in 
the leptomeninges are distinctly injected. The 
sulci are entirely obscured and the gyri 
greatly enlarged and flattened. The brain is 
heavy — weight, 1535 grams. On cross sec- 
tion there is a very marked hyperemia and 
extensive edema in all parts of the cerebrum 
and cerebellum. The tonsils of the latter 
are, also, distinctly swollen. The cerebellar 
leptomeninges, in the posterior part of the 
tuber vermis, show a small intrameningeal 
suffusion. The ventricles are distinctly di- 
minished in size, being compressed by the 
swollen brain substance. They contain al- 
most no spinal fluid. 

Spinal Cord. There are free hemorrhages 
on the posterior aspect of the pachymeninges 
in the fat tissue, but no free hematomata. 
The pachymeninges and cord are both dis- 
tended and closely attached. There are small 
subdural hemorrhages along the spinal cord 
(cisterna puncture) . The leptomeninges show 
no distinct sign of fresh hemorrhage. Sec- 
tions of the spinal cord reveal a very marked 
edema. The leptomeninges are distinctly 
injected. 

Spinal Fluid. (Cisterna puncture). Very 
small amount, blood tinged. Chloride con- 
tent, 845 mgs. per 100 c.c. 

Heart and Aorta. Normal size. There is 
a very slight fatty change in the intima of 
the ascending aorta and in the branches of 
the left coronary artery. 

Pancreas. Rather narrow and small. 
Weight, 34 grams. Shows distinct hyper- 
emia. 

Suprarenals. Very large, showing consid- 
erable amount of lipoid in the cortex. 

*To be reported elsewhere in more detail, 
togetlier with the histologic findings. 
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the absence of hypoglycemia. On the 
other hand, we have frequently ob- 
served blood sugar readings below 60 
mgs. without symptoms ; one obese 
youth had a blood sugar of 26 mgs., 
yet had no complaints. Macleod^® ob- 
served an as 3 '^mptomatic hypoglycemia 
in animals that had previously been 
well fed. 

The similarity between the early 
symptoms of the insulin reaction and 
the epinephrine reaction was com- 
mented upon by several workers, but 
it was not until Cannon^® and his co- 
workers brought forth physiological 
evidence of an epinephrine discharge 
during hypoglycemia that this rela- 
tionship was clearly established. Can- 
non showed that cardiac acceleration 
of the denervated hearts of animals 
occurred coincidentally with insulin 
hypoglycemia and that the cardiac 
rate fell promptly after the adminis- 
tration of glucose. This acceleration 
did not occur in the denervated hearts 
of the suprarenalectomized animals. 
Other evidences of epinephrine dis- 
charge during hypoglycemia are con- 
tained in the work of Abe, Houssay 
et al, and of Kahn.^® The following 
symptoms, pallor, sweating, tachycar- 
dia and dilatation of the pupils, are 
evidence of a discharge of sympathetic 
impulses which is produced by epine- 
phrine action. Cannon^® believes that 
this discharge is a protective mechan- 
ism which attempts to compensate for 
hypoglycemia by mobilizing glycogen 
from the liver. 

The second phase of the reaction is 
of greater moment. The symptoms 
point to a disturbance of the central 
nervous system and often are of a na- 
ture indicating a focal disorder. The 


nature of this mechanism is not un- 
derstood. The Toronto physiologists 
early observed that the venous blood 
of hypoglycemic animals seemed dark- 
er than normal, which suggested that 
anoxemia might be the cause of the 
symptoms since convulsions are known 
to occur in asphyxia. Olmsted and 
Taylor®^ investigated this phase of the 
problem, but found only a slight fall 
of the oxygen saturation of the arte- 
rial blood in dogs preceding insulin 
convulsions. They, moreover, were not 
able to duplicate these results in rab- 
bits. 

In our fatal case an extreme edema 
of the brain and spinal cord was 
found. Four of the six reported ne- 
cropsies on patients who had died of 
hypoglycemia showed some degree of 
cerebral edema, though, judging from 
the reports, this was much less ex- 
tensive than the edema found in our 
patient. Schereschewsky, Mogilnitzky 
and Gorjaewa®® seem to be the only 
ones who have made anatomical ob- 
servations of the central nen^ous sys- 
tem in animals with induced hypogly- 
cemia. They report hyperemia, edema, 
and hemorrhages of the brain in dogs 
that had received huge doses of insulin. 

These findings suggest that hypo- 
glycemia may be accompanied by a 
disturbance of the water or of the 
electrolyte balance. In this connection 
other observations offer some support 
to such a relationship. Olmsted and 
Taylor®^ found that the oxygen capac- 
ity of the blood in decapitated and 
decerebrated cats indicated that the 
blood was most concentrated at the 
time when the blood sugar reached its 
lowest level. Rather}' and Sigwald*" 
studied the effect of insulin hypogly- 
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cemia in twelve dogs. They report a 
constant elevation of the plasma chlo- 
rides and a decrease in the spinal fluid 
pressure. Drabkin and Shilkret-'* found 
that convulsions did not occur in dogs 
that were made hypoglycemic by the 
injection of large doses of insulin if 
they had previously been dehydrated 
by water deprivation for several days. 
They, also, report that insulin in- 
creased the existing anhydremia. Drab- 
kin and Ravdin-® observed that the 
cerebrospinal fluid pressure of hydrated 
dogs that had received large doses of 
insulin, rose as the blood sugar fell 
and as the blood became concentrated. 
The intravenous administration of a 
hypertonic solution of sodium arabin- 
ate to hydrated dogs, during a period 
when severe insulin convulsions were 
present, resulted in a temporary re- 
turn of the concentration of the blood 
toward normal. The convulsions dis- 
appeared temporarily (30-45 minutes) 
even though severe hypoglycemia re- 
mained. They suggest that the mech- 
anism in the production of convulsions 
proceeds in the following cycle : hypo- 
glycemia— ^anhydremia— > rise in cere- 
brospinal fluid pressure— > convulsions, 
'i'hey removed both stellate ganglia 
from three hydrated dogs. In these, 
insulin failed to produce convulsions 
and hyjxjglyccmia was appreciably de- 
layed and its magnitude reduced. Also, 
neither anhydremia nor rise in the 
spijial fluid pressure occurred in these 
dogs. McQuarric and Peeler"'’’ ob- 
>ervtd that cojivulsions may be in- 
dncofl in epileptic children by hydra- 
tion produced by the inge.stion of water 
and the injection of pitressin. 'Phis 
otOTs nirther evidence that cerebral 


convulsions. Weir, Larson and Rown- 
tree-” injected pituitrin in antidiuretic 
doses and simultaneously gave large 
amounts of water, 50 c.c. per kilo- 
gram per hour, by stomach tube to 
dogs. The symptoms which followed 
— asthenia, restlessness, diarrhea, nau- 
sea and vomiting, tremor, salivation, 
twitchings of the muscles, ataxia, tonic 
and clonic convulsions, and stupor or 
coma — are largel}^ referable to dis- 
turbance of the central nervous sys- 
tem. This disturbance is possibly hy- 
dration. 

Olmsted and Logan-® found that 
typical insulin convulsions could be 
induced in decerebrated cats, but not 
in decapitated cats, even though in the 
latter the blood sugar was maintained 
at a hypoglycemic level. In hypophy- 
sectomi zed-decerebrated cats the blood 
sugar fell rather rapidly after insulin, 
and convulsions ensued promptly ; 
while in decerebrated cats, whose hy- 
pophysis was left intact, the blood 
sugar was found to be more resistant 
to the action of insulin. Cannon*” has 
suggested that this effect is caused by 
an injury to the hypothalamic region 
wliich is produced by the operation of 
low-decerebration. Houssay and Bia- 
sotti,”” however, have also called at- 
tention to the extreme sensitivity of 
liy])ophyseoprival dogs to insulin. Such 
animals, receiving doses of insulin that 
liad no effect on control animals, died 
from hypoglycemia. Spontaneous hy- 
})oglycemia crises also occurred in these 
dogs. Olmsted and Taylor”' showed 
that typical hypoglycemic convuLsions 
c(juld be produced in decapitated cats by 
actively induced respirations and that 
the.ce animals would have violent con- 
vulsions following the slightest .slim- 
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ulus. This irritability disappeared af- 
ter the injection of glucose. It would 
seem, then, that the factor responsible 
for the convulsions which are asso- 
ciated with hypoglycemia may act on 
the -spinal cord as well as the mid- 
brain. 

The more pronounced symptoms of 
the insulin reaction, which we have 
spoken of as the second phase, indicate 
a disturbance of the central nervous 
system. This disturbance is associated 
with a hypoglycemia and it seems evi- 
dent that it is caused either by the 
hypoglycemia or by secondary changes, 
possibl)'- physico-chemical in nature, 
which accompany it. The use of glucose 
intravenously in patients showing this 
phase of the reaction acts specifically 
and promptly if the symptoms have 
been of short duration. The fatal case 
that we are reporting and a number of 
those contained in the literature, de- 
monstrate that the reaction within the 
nervous system ma}’’ go to a point 
which is not reversible by the intra- 
venous administration of glucose. 

Lennox®^ determined the fasting re- 
spiratory quotients of the brain, arm 
and leg by means of analyses of the Oj 
and COo contents of the regional ar- 
terial and venous blood. The average 
quotient for the brain was 0.95, for 
the arm, 0.86, and for the leg, 0.72. 
He also found that the difference in 
the venous and arterial blood sugar 
paralleled the respiratory quotients. 
These studies, in his opinion, suggest 
that the disappearance of glucose from 
the blood is greater in its passage 
through the brain than through the 
extremities, klyerson and Halloran®- 
made a similar study on psychotic pa- 
tients with identical results. It would 


appear from these observations that the 
brain required glucose in its metabolism 
to a greater extent than other tissues. 

The retardation of an appreciable 
rise of the blood sugar after the intra- 
venous administration of glucose in 
patients who had previously received 
large doses of insulin, strongly sug- 
gests that there is a mechanism of in- 
sulin storage in the body. Our two 
cases as well as others reported in the 
literature would seem to demonstrate 
such a protective phenomenon. 

Summary 

We have been able to collect twenty 
fatal cases of hypoglycemia produced , 
by the artificial injection of insulin. 
This number includes our own case 
and nineteen which we have found in 
the literature. 

The cases of two diabetic patients 
with insulin hypoglycemia, which had 
been produced by the erroneous ad- 
ministration of large doses of insulin, 
have been reported. Both manifested 
symptoms referable to the central 
nervous system. The fatal case showed 
an extreme edema of the brain and 
spinal cord and a very small amount 
of spinal fluid at necropsy. 

Suggestive evidence that the cere- 
bral symptoms of the hypoglycemic 
reaction are caused by or related to a 
hydration of the central nervous sys- 
tem has been collated. 

The mechanism of the relationship 
of this possible hydration to hypogh'- 
cemia is not understood. 

Changes in the central nervous sys- 
tem, which are related primarily to 
hypoglycemia, may be irreversible if 
the restoration of normal or hypergly- 
cemia is delayed. -Patients manifesting 
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cerebral symptoms of an insulin reac- 
tion, in our opinion, are better treated 
by the prompt use of glucose intra- 
venously rather than by the less de- 
pendable method of the use of carbo- 
hydrate orally. 


The behavior of the blood sugar 
after the intravenous administration 
of glucose to patients who have re- 
ceived large doses of insulin, suggests 
that there is a mechanism of insulin 
storage in the body. 
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The Incidence of Tuberculosis in Diabetes'^t 


By Louis I. Kjramer, M.D., and Herman A. Lawson, M.D.; 

Providence, Rhode Island 


T he patient with diabetes who 
attempts to give himself the best 
care is surrounded by restric- 
tions and must always exercise con- 
siderable self-denial. He must be 
scrupulous in the care of his feet and 
regard seriously any skin infection no 
matter how trivial it may seem. He 
must exercise the greatest care to avoid 
contracting the ordinary acute infec- 
tions,' such as the common cold, grippe, 
and gastroenteritis. If he is intelligent 
his happiness is clouded by the fear of 
premature arteriosclerosis with all of 
its sad complications, such as retinitis, 
coronary disease, gangrene, etc. In the 
list of dangers which may threaten the 
diabetic must be included pulmonary 
tuberculosis inasmuch as some writers 
find evidence that the diabetic may be 
unduly suscei)tible to this disease. 

Joslin.' in his textbook, states that 
in his experience tuberculosis in dia- 
betics seldom occurs in private practice 
today, Charles Montgomery- believes 
that there is no conclusive proof that 
tuberculosis is more common in dia- 
betics than in the rest of the popula- 
tion of like age period. BoswelP states 
that ite too finds no greater incidence 
of lub'crculosis among diabetics than 
amoiig fjon-diabetics of like age period. 

"krccr-v?;*! fnr ruh’iic.'ition OctoWr 22. 1932. 
ti-rorr. Dia’w-tic Ctinic. Mc'lical Dept., 
Vh A- Ihv.plVAl 


J. H. Musser, Jr.^ states: “This com- 
bination of disease is rather unusual as 
tuberculosis is not more frequent in 
the diabetic than in the normal indi- 
vidual”. 

There are others, however, who do 
not hold to this comforting opinion. 
Griesinger^ more than 70 years ago 
reported 250 cases of diabetes with 42 
per cent showing tuberculosis. Win- 
dle® found 50 per cent of 327 cases to 
have died of tuberculosis. Fitz^ quotes 
Copeland and Bardsley in the early 
nineteenth century to the effect “that 
tuberculosis occurred so frequently in 
diabetics as to be a sign of this dis- 
ease”. These statistics and opinions, 
of course, are influenced by the much 
greater frequency of tuberculosis in 
the general population at that time and 
also by the poor treatment which was 
given to diabetics at that time. Fitz 
and Murphy® in 37 cases of diabetes 
examined postmortem found pulmon- 
ary tuberculosis to have been the cause 
of death in 19 per cent. Perhaps the 
most discouraging experience has been 
that reported by Sosman and SteidP 
in 1927. Tliese workers made 261 sep- 
arate roentgen-ray examinations of the 
chest in 182 consecutive cases of dia- 
betes. These examinations revealed 
tuberculosis in 9 per cent of the cases. 
This was not, however, the usual api- 
cal type of tuberculosis but was of 
l -;26 
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such a characteristic appearance that at 
the Peter Bent Brigham Hospital it is 
spoken of as “diabetic tuberculosis”. 
“It is bronchopneumonic in type, us- 
ually around the hila and deep in the 
lungs, strongly suggesting the type of 
tuberculosis seen in children or non- 
sensitized persons.” It was usually 
accompanied by little or no physical 
signs. Sosman and Steidl regard this 
type of tuberculosis as a new infection 
and not the reactivation of an old in- 
fection. They found the prognosis 
uniformly bad. 

More recently from the Mayo Clinic 
Adams^° reported the following : 
“Among the first thousand cases of 
diabetes studied after 1922, there were 
ten cases with signs of active pulmon- 
ary tuberculosis. Of these ten, seven 
are now dead in spite of the most care- 
ful treatment of the two diseases. 
Fourteen more of these first thousand 
developed active pulmonary tuberculo- 
sis after their first visit to the clinic.” 
They concluded from these data that 
active pulmonary tuberculosis is a less 
common but more serious complication 
of diabetes than acidosis or gangrene. 
They find that tuberculosis is not as 
common as has been supposed. 

“In the Peter Bent Brigham Hos- 
pitaF and its out-door department, 
from October 1, 1922 to January 1, 
1929 there appeared 1,529 patients 
with diabetes.” Of these, 35 had de- 
veloped subsequent tuberculosis. “Jos- 
lin reports 43 cases of tuberculosis 
among his last published 3,000 cases.” 
The combined number of these cases — 
Mayo Clinic, Brigham Hospital, and 
Joslin’s — totals 5,500. This gives an 
incidence of 1.8 per cent of the total. 
Of the Brigham cases reported from 


October 1922 to January 1929, 86 per 
cent are dead. Fitz tabulated as fol- 
lows the duration of life in diabetics 
after tuberculosis is recognized (30 
fatal cases) : 

(1) One year or less — 19 cases — 63 
per cent; 

(2) More than one year and less 
than three years — 7 cases — ^23 
per cent; 

(3) More than three years — 4 cases 
— 14 per cent. 

We, in the diabetic clinic of the 
Rhode Island Hospital, have been in- 
terested in determining how frequent- 
ly our patients are afflicted by tubercu- 
losis, and our interest was increased 
especially by the report of Sosman 
and Steidl regarding the high incidence 
of a highly fatal type of tuberculosis. 
This clinic comprises 500 active dia- 
betic cases who are seen at varying 
intervals. In general these people are 
of a poorer class such as one would 
expect to see in a free clinic, and as a 
group are probably comparable to the 
type of patients seen at the Brigham 
Hospital. They include people of vari- 
ous nationalities and of varying de- 
grees of intelligence and cooperation. 
The disease in these patients is natu- 
rally of every degree of severity. We 
have available the roentgen-ray find- 
ings in 408 patients. We think it is 
noteworthy that in not a single case 
have we found the hilum type of 
tuberculosis described by Sosman and 
Steidl. We have found five active cases 
of tuberculosis in this group and are 
watching closely one patient whom we 
consider a potential case. In addition, 
two patients have been treated in the 
clinic who have inactive tuberculosis 
of the ordinary apical type. In both 
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of these patients the tuberculosis was 
present before the development of dia- 
betes. Both of these patients are alive 
and well, one of them in spite of a se- 
vere diabetes which is well controlled. 
The patient whom we regard as a po- 
tential case of tuberculosis is a young 


is also negative. Roentgen-ray exam- 
ination of this paitient made in 1928 
was reported as follows; “Roentgen- 
ray of the chest shows no definite 
pathology”. A second roentgen-ray 
examination made six months later 
was reported as follows: “The right 






to - 6 ?- 


Fir,. 1. Case W. H., Fcbrimry 1932. 


man ot years of age, with severe 
diabcte> who has rci>orted undoubted 
hemoptysis. This patient also has a 
history of pleuritis sicca on several oc- 
casions in the past and also of gross 
hctno]ity..is four or five years ago. In 
?'p!t»' of this hi^'tory he has none of 
tlie ordinary <ymptom'. of tuherculo.sis 
and p!’,) ocal examination is negative. 
• s .-xamination of tiie ^putum 


costophrcnic sinus is shallow. There 
is definite density of the .structtirc-s in 
the region of the lung roots, 'riicrc is 
abnormal density of lung markings in 
the tuidportion of the right lung. 
There are many small ring-like shad- 
ows in the lower lobe of the right 
lung suggesting dilated bronchi.” 
Roentgen-ray examination made in 
hebruary 1032 was rejiorted as fot- 
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lows : “Examination of the chest 
shows generalized increased markings 
throughout the lung fields. There ap- 
pears to be some beading of the mark- 
ings upward into the apex. There is 


Case I 

E. R., female, age 31, duration of diabetes 
nine years, of tuberculosis three years and 
ten months. X-ray findings in June 1928 
were as follows : “There is an area of mot- 
tled dullness projecting outward from the 








>*• 'V 




Fig. 2. Case II, July 1929. 


a small area of dullness in the fourth 
interspace anteriorly. There are nu- 
luerous small dense calcified areas in 
the region of the lung roots, partic- 
ularly in the left, suggestive of 
previous healed infection.” The roent- 
gen-ray of the chest of this patient is 
shown in figure 1. 

A brief resume of our five active 
cases is as follows: 


region of the great vessels into the right 
axilla and at the level of the second and 
third right anterior ribs. There is a large 
ring-like shadow in the second interspace 
probably due to a large cavity. Findings 
in this area suggest a lung abscess but 
could be due to a tuberculous process. There 
is dullness also in the lower lobe of the left 
lung just above the diaphragm shadow. No 
evidence of fluid in the left chest. The dull- 
ness in the left lower lobe could be due to 
tuberculosis. The dullness could be due to 
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consolidation also”. This patient was 
treated very successfully by pneumothorax. 
She was discharged from the sanitorium 
within a few months and is doing very well. 
She is afebrile, has no cough or sputum 
and the disease is apparently arrested. 


revealed scattered tuberculosis in the greater 
part of both lungs and a cavity in . the 
left lung. The patient is afebrile, but has 
a persistently positiye sputum. His general 
condition seems to be very good. “However, 
his prognosis can only be considered fair 







Fig. 3. Case III, February 1930. 


C.\sr. II 

J. H., in.ilc, age M, dur.ation of diabetes 
four Yca.r.s of tubcrculosi.s three years. 
Roentgen-ray findings July 17, 1929 (fig- 
urr 2) were .is follows; "Tiicrc is a marked 
ckiudinrst and infiltration at the left top 
and riylit mid-chest and .also definite mot- 
tling in tl/r Ifft Ira^e con‘i‘tcnt with tuber- 
etd' Ihc piticnt )'■ in a »an.itorium. 
1 “!.~ two yrars l.itcr. Time 1931, 


because of the danger of a generalized dis- 
scmin<ition of the disease from the open 
cavity. He is sugar free or occasionally 
has a very slight tr.icc of sugar in the urine 
on an ordinary diabetic diet without insu- 
lin." 

Cask III 

J. H., male negro, age 37, duration of 
ilinbctcs seven ycar.s, of tuberculosis ten 
months. Rocnfgcn-ray on February IH, 
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1930 and January 2, 1931 showed negative 
lung fields (figure 3). The patient, how- 
ever, continued to feel badly, losing weight, 
etc., and another roentgen-ray taken July 
1, 1931 showed the following (figure 4) : 
“Examination of the chest shows extensive 
mottled dullness on the right between the 


and is doing fairly well for a bilateral case. 
The outlook is still uncertain.” 

Case IV 

V. C., male, age 54, duration of diabetes 
six years, positive evidence of tuberculosis 
June 1932 when he began to complain of 



Fig. 4. Case III, July 1931- 


third and fourth ribs anteriorly. The find- 
ings are those usually seen with a tubercu- 
lous process. The entire left lung is clear. 
He, too, is at present in a sanatorium. The 
latest report from the sanatorium is as fol- 
lows : “In regard to the case of J. H., 
would say that he is taking 70 units of 
insulin daily, and usually has only a trace 
of sugar in his urine. He is a bilateral 
case and has not been given pneumothorax. 
He has gained ten pounds since admission 


gh, loss of weight, and fatigue. His 
betes is of a mild nature. He is on a 
ise diet excluding sweets, without insu- 
He is at present in the Charles V. 
apin Hospital in the tuberculosis ward 
I is doing very well. He is afebrile and 
; shown only one positiie sputum. Earlier 
the course of his diabetes the chest 
ntgen-ray findings ivere negative, but a 
ond roentgen-ray in June 1932 showed a 
.erculous infection in the right upper lobe. 
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Case V 

B. C., age SO, duration of diabetes two 
years, of tuberculosis about fourteen months. 
Patient has family history of tuberculosis. 
Routine roentgen-ray examination in May 
1931 was reported as follows: “Examina- 
tion of the chest shows definite, fine in- 
creased density scattered throughout both 


creased density of the bronchial markings, 
but no definite evidence of tuberculosis." 
She continued to feel well after the diabetic 
condition was brought under control and 
felt well until May 1932 when she com- 
plained of pain in her chest, weakness, loss 
of ten pounds weight and of a generally 
run-down condition. She was admitted to 



Fig. 5. Case V, May 1931. 


lung fields, slightly more in the right than 
the left. The appearance is suggc.stivc of 
infection of the lungs, possibly tuberculosis." 
(Figure 5). Physical examination and 
sputum were negative. The patient remained 
in lied all summer under the care of her 
family physician who completely disre- 
g.ardf’d tin- diabetic condition and gave her 
a iugli c.alory diet without insulin. She 
return-g! f.. the clinic in Decctnlier 19.11 
w.'th marked glycosuria and a fasting blood 
v,r--ar of 250 jug, jw:r l(Xi c.c. She b.ad lost 
r.-U'- 5 in weight; we atlrilnUcd this 

Si'* »!, tin "or.iroll'.'d. dialK-ic^, Roentgen- 
r.y- if !ir4; trm- wa-> rcp.'rt«-d a? follows; 

,yj.„ in- 


the tuberculosis ward of the Cliarics V. 
Qiapin Hospital and was discharged from 
there June 1, 1932, with the diagnosis of 
healed tuberculosis. She has remained in 
good condition since then. 

.Summary and Conclusions 

]. In our clinic coinpri.sing' 500 ac- 
tive diabetic patients, 408, or 81.6 per 
cent, unsclected casc.s have had roent- 
gen-ray examination of the lunpfs, 

2. Five, or 1.2 per cent, showed 
{lositive rocntt,^en-ray evidence of tu- 
herculrjsis. 
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3. The prognosis in one case is un- 
favorable or uncertain, but in the re- 
maining four it is good. 

4. It is of interest to note that none 
of our active cases has shown the ser- 
ious type of tuberculosis described by 
Sosman and Steidl. 

5. The incidence of tuberculosis in 
our group corresponds closely to that 
noted in other recently published sta- 
tistics. 

6. All of our cases of active tuber- 


culosis seen since this study was un- 
dertaken are alive. The longest dura- 
tion of the tuberculous infection in 
this group is three years and ten 
months. 

7. In our experience tuberculosis 
has not occurred any more frequently 
in diabetics than in non-diabetics. In 
those cases in whom tuberculosis has 
dfeveloped it has not run a more un- 
favorable course than in non-diabetics. 
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Primary Hypochromic Anemia^ 

Its Importance in Medical and Surgical Diagnosis 

By John- E. Walker, M.D., F.A.C.P., Opelika, Alabama. 


YPOCHROMIC anemia in 
adults is generally considered as 
secondary to some other disease 
process, such as hemorrhage, malig- 
nancy, infection, or nephritis. This 
view has prevailed so long that “hypo- 
chromic anemia” and “secondary ane- 
mia” are often used as synonymous 
terms. In recent years, however, a type 
of hypochromic anemia has been rec- 
ognized as an independent disease. The 
condition may be referred to as pri- 
mary hypochromic anemia. It occurs 
almost exclusively in women. Achlor- 
liydria is nearly always present. One 
of the most characteristic features of 
the disease is a rapid, almost dramatic, 
rc.sponsc to iron therapy in massive 
doses. Its recognition is of great im- 
portance, not only because it requires 
a specific type of therapy, but also be- 
cause of the possibility of its confu- 
sion with anemia due to chronic hem- 
orrhage. The common assumption that 
a ‘cause” must be found for every 
case of hyixjcbromic anemia is errone- 
ous and may lead to ineffective treat- 
ment, 

Ic;<tlK)oks of medicine contain no 
description of primary hypocltromic 
anemia. Lik-ewise, the .‘Special treatises 
on lu-matology do not de.';cribe it, e.x- 


cept that Naegli’^ gives a short ac- 
count of its essential features, calling 
it “chronic chlorosis”. Knud Faber- 
accurately described the disease in 
1913. Recent interest, however, dates 
from the paper published in 1929 by 
Kaznelson, Reimann, and Weiner.® 
They refer to it as achylic chlorane- 
mia. Other terms that have been used 
are chronic hypochromic anemia (Alt- 
schuller*) , chlorotic anemia with achlor- 
hydria (McCann and Dye®), achylic 
anemia (Schulten®), essential hypo- 
chromic anemia (Schulten^), hypo- 
chromic anemia with achlorhydria 
(Waugh®), idiopathic hypochromemia 
(Mills®), idiopathic secondary anemia 
(Watkins^®), chronic chlorosis and 
chlorotic anemia (Mettierand Minot”), 
chronic microcytic anemia (Witts”). 
I prefer the term primary hypochro- 
mic anemia as introduced by Dame- 
shek.” The condition is obviously 
not chlorosis. The age distribution is 
entirely different. Moreover, chlorosis 
was frequently accompanied by hyper- 
acidity. The hyperacidity was some- 
times so marked in chlorosis that the 
possibility of an accompanying peptic 
ulcer was considered (Rosenow”). 

I have recently encountered four 
patients with primary hypochromic ane- 
mia. The case histories of two of them 
arc below. 
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Case I 

C. M., female, aged 41, ambulant, first 
seen January 24, 1931, complaining of gen- 
eral weakness. Her general health had been 
good prior to the present illness. There had 
been two attacks of influenza, eleven and two 
years ago respectively. The patient had been 
married for twenty years. One child was 
living and well. The menses were regular, 
lasted three to four days, and were described 
as being profuse. 

The onset of the present illness had been 
gradual. About three years ago she began 
to tire easily. This had increased, until re- 
cently any exertion caused shortness of 
breath. The tongue had become markedly 
sore, off and on during the illness. There 
had been aching in both thighs extending to 
the knees. The appetite had been good. Pa- 
tient stated she had been told that all 
of her trouble was due to excessive loss of 
blood at the menstrual periods and that no 
improvement could be expected %vithout an 
operation to correct this abnormality. 

Examination showed a pale, middle-aged 
woman, 63 inches high and weighing 129 
pounds. The sclerae were clear. The tongue 
was smooth, red, and showed a few super- 
ficial ulcerations at the margins. The gen- 
eral physical examination revealed no ab- 
normality. The liver and spleen were not 
palpable. The reflexes were normal. The 
vibratory sense was not impaired. The uterus 
was retroverted, otherwise there was no 
pelvic abnormality. Fluoroscopic examina- 
tion of the heart, lungs, and stomach showed 
no abnormality. 

Laboratory Examination: Blood hemoglo- 
bin, 48 per cent (Newcomer-Klett glass 
standard, 15.3 gms. per 100 c.c. being con- 
sidered 100 per cent) ; red blood cells, 
3,520,000 per cubic millimeter; color index, 
0.7 ; white blood cells, 5,550 per cubic milli- 
meter ; neutrophiles, 62 per cent ; eosino- 
philes 4 per cent; basophiles, 1 per cent; 
lymphocytes, 30 per cent; monocytes, 3 per 
cent. There was moderate poikilocytosis and 
anisocytosis, microc 3 'tes being especially nu- 
merous. The red blood cells were obviously 
hj’pochromic. There was no evident abnor- 
mality of the platelets. On two examinations 
there was no free hydrochloric acid in the 
gastric contents after an Ewald meal, and 


the total acidity was 11 per cent. There 3ras no 
lactic acid nor occult blood. The urine con- 
tained no urobilinogen (Ehrlich’s aldehyde 
reagent) and was otherwise normal. There 
was no occult blood in the stools and no 
parasites nor ova. The blood serum was pale ; 
icterus index six. The Wassermann reaction 
was negative. 

The patient was given nine Blaud’s pills 
(U. S. P.) a day and forty drops of dilute 
hydrochloric acid after each meal. In addi- 
tion, a diet was prescribed which included 
fresh lean meat, green vegetables, cooked 
fruit, and fresh fruit each day. 

The hemoglobin increased to 83 per cent 
in four weeks and to 90 per cent in six 
weeks. The symptoms disappeared entirely. 
The pills were then reduced to three a day, 
but the patient, against advice, left them off 
entirely. After three months without iron, 
the hemoglobin had decreased to 70 per cent. 
The pills were then resumed, nine a day. 
At the end of four additional months the 
hemoglobin was 111 per cent. Four months 
later she had again relapsed, hemoglobin 73 
per cent. Patient stated that she saw no 
need of regular visits for hemoglobin de- 
terminations and dosage adjustment, for she 
had learned when to take iron merely from 
her subjective sensations. 

Case II 

C. H., female, age 40, ambulant, was first 
seen March 3, 1932, complaining of stomach 
trouble and prolonged slight elevation of 
temperature. The patient had been married 
twelve years; there had been no pregnan- 
cies. Four years before an operation had 
been performed for the removal of an ova- 
rian tumor. The past history had otherwise 
been uneventful. 

The patient attributes the onset of the 
present illness to an attack of influenza two 
years ago. Since then she has had frequent 
afternoon elevation of temperature reaching 
from 99)4 degrees to 100j4 degrees. This 
has led to her supervision as a tuberculosis 
suspect. She has gradually developed marked 
shortness of breath. She has vomited fre- 
quently on slight provocation. There is an 
almost constant feeling of discomfort in the 
epigastrium, amounting almost to pain. Ab- 
dominal flatulence has been marked. There 
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have been two recent attacks of diarrhea. 
The patient has lost her appetite for meat 
and has eaten very little meat during the 
past three years. The menses are regular 
and profuse. 

E-raminafion: The patient was an ex- 
tremely pallid woman; weight 111 pounds 
and height 62 inches. The tongue was smooth 
and pale. The general physical examination 
revealed no abnormalitj'. The pelvic organs 
were normal. Reflexes were normal; vibra- 
tion well perceived. Fluoroscopic examina- 
tion of heart, lungs and stomach showed 
no abnormality. Electrocardiograph was 
normal. 

Laboratory Exauiivatiou: Hemoglobin, 30 
per cent; red blood cells, 2,670,000 per cubic 
millimeter ; color index 0.6 ; white blood cells 
2,800 per cubic millimeter; neutrophiles, 56 
per cent; basophiles, 1 per cent; lympho- 
cytes, 20 per cent; monocytes, 9 per cent. 
One normoblast seen in counting 100 leuko- 
cytes, Slight poikilocytosis was present, 
and marked anisocytosis with microcytes 
predominating, l^farked hypochromia. The 
platelets appear normal. Gastric contents: no 
free h 3 'droc!iloric acid ; total acidity, 6 per 
cent; no blood or lactic acid. Icterus index, 
6. The urine contained no albumin, sugar, 
casts, or urobilinogen. There was no occult 
blood, nor any parasites or ova in the stools. 
The Wassermann and Kahn reactions were 
negative. 

Exactly the same treatment was given as 
in Case I, c.xccpt that the Bland's pills were 
increased to 12 a day. Three weeks later 
the hemoglobin was 60 per cent; after six 
weeks it was 80 per cent, and after nine 
weeks, 93 per cent. The Icukocj'tes never 
isicrcased ahivc -l.OOO. There was no fur- 
th.cr gastric distress or fever after the hemo- 
g!i>h;n rc.ached 60 per cent. 

I he other tv.-f) patient.s were also 
Wiiptetj. nqen 35 and 38 years respec- 
tivoy. Ihith h.ad achlorhyrlria. ^I’itc 
h' tti'fggMUnt ut «)!!e was CL) per cent, 
.'if. l of till- otltcr o3 per cent. Hnth ini- 
i^rovcrl r.apidly on 9.Hl,'aid's pills a 


Etiology 

The etiology of the condition is ob- 
scure. It is probable that the achlor- 
hydria and the anemia are both the 
result of a constitutional defect, rather 
than that the anemia is a result of the 
achlorhydria. Dameshek^® suggests 
that the disease is possibly related to 
the deficient gastric digestion of or- 
ganic iron. Many of these patients, 
like Case 11 above, give a history’’ of 
eating very little meat. This aversion, 
however, may be a simple result of the 
achlorhydria, and is not necessarily 
concerned in the etiology of the condi- 
tion. Certainly, large quantities of 
meat in the form of liver, as used in 
the treatment of pernicious anemia, 
have no influence on the condition. 

Although primary hypochromic ane- 
mia and pernicious anemia have dis- 
similar blood pictures and require en- 
tirely different types of therapy, there 
appears to be a link between the two 
diseases. Schulten calls attention to 
the fact that primary hy];x)chromic ane- 
mia and pernicious anemia may occur 
in different members of the same fam- 
ily. He also cites from the literature 
two instances of individuals with pri- 
mary^ hypochromic anemia who later 
developed pernicious anemia. Damc- 
shek has seen a similar change from 
one type to the other. 

One of the most surprising features 
of this newly recognized disease is its 
great incidence. It is unquestionably 
far more common than pernicious ane- 
mia. Witts estimates that among every 
100 person.^ with achlorhydria, there 
will he 20 individuals with primary 
hypochromic anemia and 30 with per- 
nicious anemia. My own four ca.=cs 
were esicmintcred among 2.50 consccu- 
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tive ambulant patients. Among these 
patients there was not a single case of 
pernicious anemia. While women 
greatly predominate, men are not im- 
mune to primary hypochromic anemia. 
One of the seven cases reported by 
Dameshek was a man. Fourteen per 
cent of the 117 cases studied by Witts^- 
were in men. 

About half the cases occur between 
the ages of 30 and 42 years. The dis- 
ease becomes much less frequent after 
the menopause, although it does not 
disappear entirely. One of the Mills® 
patients was 58 years old, and another 
61. Strauss^^® has observed three in- 
stances in pregnancy. Mills believes 
that pregnancy is merely a complica- 
tion of the disease and does not play 
any part in its etiology. 

Symptoms 

The symptoms consist as a rule of 
the usual symptoms of anemia, name- 
ly, shortness of breath, palpitation, 
weakness and dizziness. These symp- 
toms are sometimes surprisingly slight 
considering the degree of anemia. In 
addition, there may be numbness and 
tingling of the extremities. Gastric 
complaints, such as loss of appetite, 
and diarrhea are frequent. Many of 
the patients give a history of profuse 
menstrual periods. Long continued low 
fever may occur, as in pernicious ane- 
mia. This fever may cause tubercu- 
losis to be suspected, as in Case II 
above. Aching in the limbs and joints 
is frequent. 

Examination 

The patients appear very pale. The 
pallor, often alabastrine, contrasts with 
the 5'ellowish tint of pernicious anemia. 


The tongue is red in a large propor- 
tion of the cases. Typical Hunterian 
glossitis may be present. Koilonychia 
(spoon-shaped nails) is often marked. 
The spleen is sometimes palpable. 
Achlorhydria is present in almost all 
of the patients, though the finding is 
not as absolute as in pernicious anemia. 
Dameshek has noted postero-lateral 
sclerosis, though this is rare. 

The hemoglobin may be as low as 
15 per cent (Dameshek^®). The color 
index is much below 1.0, but the red 
cells are as a rule more reduced than 
in the figures given for chlorosis. Mi- 
crocytes predominate. This is obvious 
not only from the examination of the 
smear, but has been shown by careful 
measurements of the diameters of the 
red cells by McCann and Dye® and by 
Schulten.'^ There is considerable poi- 
kilocytosis and anisocytosis. Nucleated 
red cells are rare. Leukopenia is pres- 
ent as a rule. The icterus index is low, 
and the urine contains no more than a 
trace of urobilin, if any. 

Diagnosis 

The blood picture of primary hypo- 
chromic anemia sharply separates it 
from pernicious anemia. Unlike perni- 
cious anemia, however, the blood pic- 
ture of primary hypochromic anemia 
is not pathognomonic. Knowledge of 
the primary form of hypochromic ane- 
mia in no way eliminates the necessity 
of a very thorough examination for 
known causes of secondary hypochro- 
mic anemia, such as infections, nephri- 
tis, occult malignancy, or occult hem- 
orrhage. The leukopenia helps to rule 
out subacute bacterial endocarditis. Tiie 
stools should invariably be examined 
for occult blood, and roentgenological 
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examination of the gastrointestinal 
tract is desirable. Achlorhydria helps 
to establish the diagnosis of primary 
hypochromic anemia if there is no rea- 
son to suspect gastric carcinoma. Fail- 
ure to improve under proper treatment 
should cause early splenic anemia to be 
suspected. 

The greatest difficulty lies in distin- 
guishing between primary hypochromic 
anemia and the anemia of menorrhagia, 
particular!)'' since profuse menstrual 
periods may occur in the former dis- 
ease. If there is no obvious gyneco- 
logical lesion, operation or roentgen- 
ray sterilization should certainly be 
delayed until after a therapeutic test 
with iron, since such a test at the most 
requires only four to six weeks. In 
my opinion, some of the anemias attri- 
buted to functional menorrhagia and 
submitted to roentgen-ray sterilization 
are in reality instances of primary 
hypochromic anemia. This error is all 
the more common on account of the 
prevalent belief already mentioned that 
hypochromic anemia is always second- 
ary to some other process such as 
hemorrhage. Likewise, recognition of 
this disease renders caution necessary 
in attributing anemia to doubtful 
bleeding from hemorrhoids. 

Trkatmen't 

Tlie essential feature of treatment 
is the use of iron in large doses. The 
tjsua! small doses of iron arc without 
enect. 1 be form of the iron is imma- 
terial, if tlie dosage is large enough. 
There arc three forms in use, any one 
of v.!uch is satisfactory. 

1. P.lauTs pills, U.S.P. The dose 

9 to u tlvc-grain pills a day. The 


pills should be freshly prepared so as 
to guard against failure of disintegra- 
tion. (Each pill contains 30 mg. of Fe 
as FeCOs). Vallet’s mass, U.S.P. (17 
per cent Fe as FeCO.,), may also be 
used in doses of 60 grains a day. 

2. Iron . and ammonium citrate, 
U.S.P. (17 per cent Fe), is an inex- 
pensive preparation. It can be easily 
prescribed in 25 per cent aqueous so- 
lution, and given diluted in milk or 
water in the dosage of two drams of 
this solution three times a day. To 
prevent any possibility of diarrhea, 
Minot and Castle recommend begin- 
ning with one-half dram doses and 
increasing to .two drams three times a 
day. 

3. Reduced iron is the favorite 
preparation in Germany." It is given 
in doses of 6 to 10 grams daily. 

It is useless to give proprietary 
preparations of iron and it is needless 
to give iron by injections. 

There is some difference of opinion 
as to whether copper enhances the 
effect of the iron. Mills” is of the 
opinion that it does, and he gave daily 
1/16 grain of copper carbonate (2.1 
mg. Cu) in 90 grains of Bland’s mass. 
One of the patients observed by Dame- 
shek likewise failed to show satisfac- 
tory improvement until a daily dose of 
0.1 gram copper sulfate (23 mg. Cu) 
was added to the iron. The other six 
cases observed by Dameshek*” im- 
proved satisfactorily on iron alone. 

Considerable weight must be given 
to the findings of Mills. Plis observa- 
tions were apparently well controlled. 
Imvc of bis patients were kept for 
many months on 60 grains of Bland's 
mass daily, without improvement. 
Prompt improvement occurred when 
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copper was added. Witts/- however, 
is emphatic in his belief that copper 
plays no part in the improvement, for 
the iron preparation used by him was 
practically free of copper, containing 
only 0.01 mg. of Cu in the daily dose. 
This quantity of copper is less than 
that in the ordinar)'^ diet. The Blaud’s 
pills used by me were likewise pre- 
pared from a very pure form of fer- 
rous sulfate (Merck, granular, U.S.P., 
X), the daily dose of 12 pills contain- 
ing only 0.1 mg. Cu. The iron prepa- 
ration used by McCann and Dye con- 
tained 0.36 mg. Cu in the daily dose. 

It appears then that improvement in 
most instances is satisfactory without 
the addition of copper. Whether the 
improvement will be accelerated by the 
addition of copper requires more study 
before being accepted as a proved fact. 
So far, there has been no evidence that 
arsenic is an aid in this type of anemia. 

In addition to iron, I gave my pa- 
tients hydrochloric acid, principally on 
account of the evidence presented by 
Mettier and Minot^^ that iron is better 
absorbed from an acid medium. This 
addition does not seem to be essential, 
though it will have the same effect in 
relieving gastric symptoms as in achlor- 
hydria from other causes. 

The iron therapy must be continued 
in full dose until the hemoglobin 
reaches 85 per cent to 90 per cent. 
Then the dose may be reduced to about 
one-fourth of the previous amount. 
This dosage must be continued indefi- 
nitely in order to prevent relapse, 
unless the patient can report for hemo- 
globin estimations every few months. 
A marked tendency toward relapse is 
one of the features of the disease. 
Some of these patients finally learn 


themselves to know when they need 
iron. 

Minot and Castle^® call attention to 
the fact that the best results are ob- 
tained when patients receive a proper 
diet as well as specific therapy. Such 
a diet will include fresh and cooked 
fruits, green vegetables and ample ani- 
mal proteins, particularly meat. 

As a rule, six to eight weeks of 
intensive iron therapy is required to 
bring the hemoglobin up to 85 per cent 
or 90 per cent. My cases required 
about 40 days for the hemoglobin to 
increase to 85 per cent or 90 per cent. 
Dameshek^® reported a case with an 
initial hemoglobin of 15 per cent which 
increased to 77 per cent in seven 
weeks, and to 88 per cent after an 
additional seven weeks. 

Summary 

Primary hypochromic anemia is an 
independent disease entity occurring 
principally in women between the ages 
of 30 and 42 years. Achlorhydria is 
almost always present. The blood find- 
ings are in no essential way different 
from those in anemia resulting from 
malignancy, infection, nephritis, or 
chronic hemorrhage. A thorough search 
for such well established causes of 
hypochromic anemia should always be 
made. Knowledge of primary hypo- 
chromic anemia should, however, pre- 
vent a hasty attribution of anemia to 
such causes as functional menorrhagia 
or hemorrhoids. In case of doubt, the 
patient should be submitted to thera- 
peutic test before radical procedures 
are performed. 

One of the most characteristic fea- 
tures of the disease is a rapid thera- 
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examination of the gastrointestinal 
tract is desirable. Achlorhydria helps 
to establish the diagnosis of primary 
hypochromic anemia if there is no rea- 
son to suspect gastric carcinoma. Fail- 
ure to improve under proper treatment 
should cause early splenic anemia to be 
suspected. 

The greatest difficulty lies in distin- 
guishing between primary hypochromic 
anemia and the anemia of menorrhagia, 
particularly since profuse menstrual 
periods may occur in the former dis- 
ease. If there is no obvious gyneco- 
logical lesion, operation or roentgen- 
ray sterilization should certainly be 
delayed until after a therapeutic test 
with iron, since such a test at the most 
requires only four to six weeks. In 
my opinion, some of the anemias attri- 
buted to functional menorrhagia and 
submitted to roentgen-ray sterilization 
are in reality instances of primary 
hypochromic anemia. This error is all 
the more common on account of the 
prevalent belief already mentioned that 
hypochromic anemia is always second- 
ary to some other process such as 
hemorrhage. Likewise, recognition of 
this disease renders caution necessary 
in attributing anemia to doubtful 
bleeding from hemorrhoids. 

Treatment 

The essential feature of treatment 
is the use of iron in large doses. The 
usual small doses of iron are without 
effect. The form of the iron is imma- 
terial, if the dosage is large enough. 
There are three forms in use, any one 
of which is satisfactory. 

1. Blaud’s pills, U.S.P. The dose 
is 9 to 12 five-grain pills a day. The 


pills should be freshly prepared so as 
to guard against failure of disintegra- 
tion. (Each pill contains 30 mg. of Fe 
as FeCOa). Vallet’s mass, U.S.P. (17 
per cent Fe as FeCOg), may also be 
used in doses of 60 grains a day. 

2. Iron , and ammonium citrate, 
U.S.P. (17 per cent Fe), is an inex- 
pensive preparation. It can be easily 
prescribed in 25 per cent aqueous so- 
lution, and given diluted in milk or 
water in the dosage of two drams of 
this solution three times a day. To 
prevent any possibility of diarrhea, 
Minot and Castle recommend begin- 
ning with one-half dram doses and 
increasing to .two drams three times a 
day. 

3. Reduced iron is the favorite 
preparation in Germany.^ It is given 
in doses of 6 to 10 grams daily. 

It is useless to give proprietary 
preparations of iron and it is needless 
to give iron by injections. 

There is some difference of opinion 
as to whether copper enhances the 
effect of the iron. Mills® is of the 
opinion that it does, and he gave daily 
1/16 grain of copper carbonate (2.1 
mg. Cu) in 90 grains of Blaud’s mass. 
One of the patients observed by Dame- 
shek likewise failed to show satisfac- 
tory improvement until a daily dose of 
0.1 gram copper sulfate (23 mg. Cu) 
was added to the iron. The other six 
cases observed by Dameshek^® im- 
proved satisfactorily on iron alone. 

Considerable weight must be given 
to the findings of Mills. His observa- 
tions were apparently well controlled. 
Five of his patients were kept for 
many months on 60 grains of Blaud’s 
mass daily, without improvement. 
Prompt improvement occurred when 
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copper was added. Witts,*- however, 
is emphatic in his belief that copper 
plays no part in the improvement, for 
the iron preparation used by him was 
practically free of copper, containing 
only 0.01 mg. of Cu in the daily dose. 
This quantity of copper is less than 
that in the ordinary diet. The Blaud’s 
pills used by me were likewise pre- 
pared from a very pure form of fer- 
rous sulfate (Merck, granular, U.S.P.. 
X), the daily dose of 12 pills contain- 
ing only 0.1 mg. Cu. The iron prepa- 
ration used b}'’ iMcCann and Dye con- 
tained 0.36 mg. Cu in the dail)' dose. 

It appears then that improvement in 
most instances is satisfactory without 
the addition of copper. Whether the 
improvement will be accelerated by the 
addition of copper requires more study 
before being accepted as a proved fact. 
So far, there has been no evidence that 
arsenic is an aid in this t 3 '^pe of anemia. 

In addition to iron, I gave my pa- 
tients Itydrochloric acid, principally on 
account of the evidence presented b)" 
Mettier and Minot** that iron is better 
absorbed from an acid medium. This 
addition does’ not seem to be essential, 
though it will have the same effect in 
relieving gastric symptoms as in achlor- 
h)'dria from other causes. 

The iron therapy must be continued 
in full dose until the hemoglobin 
reaches 85 per cent to 90 per cent. 
Then the dose may be reduced to about 
one-fourth of the previous amount. 
This dosage must be continued indefi- 
nitely in order to prevent relapse, 
unless the patient can report for hemo- 
globin estimations every few months. 
A marked tendency toward relapse is 
one of the features of the disease. 
Some of these patients finally learn 


themselves to know when they need 
iron. 

Minot and Castle’” call attention to 
the fact that the best results are ob- 
tained when patients receive a proper 
diet as well as specific therapy. Such 
a diet will include fresh and cooked 
fruits, green vegetables and ample ani- 
mal proteins, particularly meat. 

As a rule, six to eight weeks of 
intensive iron therapj' is required to 
bring the hemoglobin up to 85 per cent 
or 90 per cent. My cases required 
about 40 days for the hemoglobin to 
increase to 85 per cent or 90 per cent. 
Dameshek’® reported a case with an 
initial hemoglobin of 15 per cent which 
increased to 77 per cent in seven 
weeks, and to 88 per cent after an 
additional seven weeks. 

Summary 

Primary hypochromic anemia is an 
independent disease entity occurring 
principally in women between the ages 
of 30 and 42 years. Achlorhydria is 
almost always present. The blood find- 
ings are in no essential way different 
from those in anemia resulting from 
malignancy, infection, nephritis, or 
chronic hemorrhage. A thorough search 
for such well established causes of 
hypochromic anemia should always be 
made. Knowledge of primary hypo- 
chromic anemia should, however, pre- 
vent a hasty attribution of anemia to 
such causes as functional menorrhagia 
or hemorrhoids. In case of doubt, the 
patient should be submitted to thera- 
peutic test before radical procedures 
are performed. 

One of the most characteristic fea- 
tures of the disease is a rapid thera- 
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peutic response to large amounts of 
iron by mouth, such as daily doses of 
4 grams of Blaud’s pills, or 6 grams 
of ferric and ammonium citrate, or 6 


grams of reduced iron.. Small doses of 
iron are not effective. The patients 
should be kept under close supervision 
since relapses are frequent. 
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signs of nervous system involvement, 
and three had no indication of tliis 
complication. The remaining five pa- 
tients had prominent psychic disorders 
and are considered solely from this 
aspect ; their period of observation was 
too short to judge the effect of liver 
on their cord symptoms. In 40 pa- 
tients, treatment was regular and un- 
interrupted; this was adequate in 25 
cases, as indicated by a consistent 
maintenance of the blood level at four 
million or more red blood cells per 
cubic millimeter; in the remaining 15 
cases, the average blood count was be- 
low this level, usually due to an inade- 
quate intake of liver preparations. 


Results of Liver Therapy . 

In the evaluation of the therapeutic 
results obtained by the use of liver, 
two criteria must be employed. First, 
and perhaps most important from a 
clinical standpoint, is the degree of 
symptomatic relief expressed by the 
comfort and rehabilitation of the pa- 
tient. Second, progress or regression 
of the degenerative process in the 
nervous system must be measured by 
signs which depend solely upon struc- 
tural change within that system. 

It is a generally accepted fact that 
certain nervous symptoms respond 
favorably in a majority of patients. 
Most notable among these are pares- 
thesia and ataxia. In''24 of the ade- 
quately treated patient\s who com- 
p ained of paresthesias, \ 14' reported 
lat this symptom improve^d or disap- 
peare It remained uncjhanged in 
our. n six of the patients' the pares- 
lesias became more severe, iifi parallel 

the^rrT^°^ ^ steady progression of 
the cord degeneration. In thel* poorly 


treated group the proportion of pa- 
tients whose paresthesias improved is 
smaller. It is interesting that one of 
the patients described the replacement 
of soreness of the tongue by a disa- 
greeable sensation of numbness. 

Ataxia was a prominent feature in 
14 of the well treated cases. In six 
of these cases there was improvement 
in this symptom. In some instances the 
amelioration was striking, in four 
ataxia became definitely worse, and in 
four others it was unchanged. Of four 
inadequately treated patients the atax- 
ia improved in one, and remained sta- 
tionary or progressed in three. 

In gross contrast to the fairly fav- 
orable influence of treatment on symp- 
toms, the objective examination of the 
nervous system in our series indicated 
a progression of the cord degeneration 
in 10 of 17 well treated cases. All but 
one of these showed extension of the 
process to the lateral columns. The 
course in patients with blood counts 
above five million did not differ from 
that in the others of this group. In 
six of the cases the abnormal signs re- 
mained unchanged. Demonstrable im- 
provement occurred in only one case in 
which there was a return of joint sensi- 
bility without return of perception of 
vibration or change in reflexes. Of 10 
patients who received inadequate treat- 
ment the signs progressed in eight and 
remained stationary in two. One pa- 
tient of this group developed paraple- 
gia in flexion, a condition described in 
this disease by Hall and Hirsch.“ 

The possibility of the prevention of 
cord degeneration by the use of liver 
is supported by our data. At the time 
of the original examination the neuro- 
logic findings were normal in 19 pa- 
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tients. Of the nine who were satisfac- 
torily treated, only one developed 
pathologic signs, while this occurred in 
five of the ten poorly treated patients. 

The following case illustrates pro- 
gression of cord degeneration under 
treatment. 

Case I 

L.G., male, aged 63, was referred by Dr. 
C. P. Thomas for a neurological examina- 
tion. November 12, 1929. He complained of 
mental depression and of numbness and 
tingling in the bands and feet. The family 
history is of unusual interest in that his 
brother, R. G., aged 58, died three months 
previously of a progressive cord degenera- 
tion associated with pernicious anemia. R.G. 
was first examined by one of us when bis 
symptoms were identical with those of his 
brother; liver treatment was instituted at 
this time. 

The present illness of L. G. began five 
montlis previously with mild mental depres- 
sion. This was accompanied after two months 
by persistent paresthesias in the hands and 
feet and impairment of skilled moi'cments of 
the hands. There was no disturbance of the 
gait. Slight soreness of the tongue had been 
present at times. 

On examination, the patient was a well 
nourished man of ruddj' complexion. He 
was mentally clear. The expression and 
general behavior indicated considerable anx- 
iety. The neurologic examination was nega- 
tive except for slight awkwardness in 
buttoning the clothes. This was the only 
evidence of incoordination. Detailed ex- 
amination of deep sensibility revealed no 
abnormalities in either the upper or lower 
extremities. The tendon reflexes, plantar 
reflex, gait and station were all normal. 

The general physical e.xamination was 
negative except for slight papillary atrophy 
of the tongue. 

The laboratory findings were : Blood 
hemoglobin 86 per cent ; red blood cells 
4,500,000 per cubic millimeter ; white blood 
cells 6,000 per cubic millimeter. The blood 
smear at the time of this examination was 
not definitely abnormal. A gastric analysis 
revealed the absence of free hydrochloric 


acid in the fasting specimen and also in 
those taken after the test meal. The urine 
and stool examinations were negative. The 
cerebrospinal fluid was normal. The blood 
and spinal fluid Wassermann tests were neg- 
ative. 

The diagnosis was pernicious anemia with 
carty subacute combined degeneration. Liver 
treatment and diet rich in vitamins were 
instituted. The patient was again seen on 
May 22, 1931. He complained of weakness 
of the legs,' difficulty in walking, girdle 
sensation and constipation; these symptoms 
had developed since the preceding fall. The 
paresthesias were more severe. The exam- 
ination showed increased tendon reflexes in 
the upper extremities with a bilateral Hoff- 
mann sign. The legs were weak but he 
was able to walk unassisted though with 
an ataxic gait. The knee jerks were pres- 
ent and about normal. The Achilles re- 
flexes were lost. A Babinski sign was 
present on the left. Position sense of the 
toes was greatly impaired and vibratory 
sensation was lost over the bony promi- 
nences of the pelvis and lower e.xtremities. 
He was unable to stand in the Romberg 
position without falling. 

His condition has progressed further so 
that at the present time he is unable to walk 
unless assisted by two persons. The ataxia 
of the hands has become more marked and 
he is unable to write. Paresthesias likewise 
have increased. 

Since November 1929 he has taken six 
vials of liver extract daily and also fresh 
liver twice a week without interruption. 
Blood counts were done at intervals of a 
month. The hemoglobin has varied be- 
tween 95 and 110 per cent; the average red 
blood cell count was 4.1 million per cubic 
millimeter. The color index has been per- 
sistently over 1.0 and the .smears have 
shown definite anisocytosis and poikilocy- 
tosis. 

Comment 

In this case the diagnosis was made 
shortly after the onset of nervous symptoms 
and before the characteristic blood picture 
of pernicious anemia had developed. Treat- 
ment was started before objective evidence 
of cord degeneration was present except 
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for impairment of skilled movements of the 
hands. The patient appreciated the simi- 
laritj^ of his condition to that of his de- 
ceased brother and realized the necessity 
for continuous treatment. In spite of this 
the course was slowlj'^ but steadily pro- 
gressive. 


The improvement of ataxia under 
liver therapy has been noted. Most 
authors are agreed that the favorable 
response of this symptom is not usu- 
ally paralleled by improvement of deep 
sensibility. In fact, the ataxia may at 
times improve in the face of actual 
progression of the spinal cord lesion 
as evidenced by increasing sensory 
and motor disturbances. Analysis of 
our series shows that deep sensibility 
returned in only one of the six pa- 
tients in whom ataxia improved. Im- 
provement in strength and muscle re- 
education, as suggested by many au- 
thors, are probably important in the 
correction of this symptom. 


Case II 


kl. N., a housewife, aged 56, was ad- 
mitted to the Strong Memorial Hospital 
October 22, 1929 and discharged four days 
later. She complained chiefly of numbness 
and tingling of the hands and feet. The 
past and family histories were irrelevant. 
The present illness began two years pre- 
viously with extreme weakness. She was 
confined to bed for three weeks with grad- 
ual but not complete return of strength. 
A short time later she complained of a sen- 
sation of swelling of the legs which was 
slowly replaced by a feeling of numbness 
and tingling below the knees. In December 
1928 numbness and tingling of the hands 
and soreness of the tongue became trouble- 
some symptoms. For six months prior to 
entry she had been unaware of the position 
of her feet and had been unable to walk 
or stand unless assisted. 


Bxamimtwn: Mentally clear. The skir 
and mucous membranes had good color 
rile tongue was vcr>- red and sore, anc 


there was slight atrophy of the papillae 
along the edges. The cranial nerves were 
normal. The strength of the upper ex- 
tremities was fairly good. The tendon re- 
flexes in the upper extremities were not 
elicited. There was a considerable degree 
of ataxia with both hands, by the finger to 
nose test. Vibratory sensation was dimin- 
ished over the wrists. Sense of motion 
and position of the fingers was lost 
in one hand (presumably the right). 
The knee and Achilles reflexes were 
absent. The plantar response was flex- 
ion on both sides. There was loss of 
sense of motion and of position of the feet 
and toes. Vibratory sensation was lost over 
the bony prominences of the pelvis and 
lower extremities. The legs were ex- 
tremely ataxic. Examination of superficial 
sensibility showed a diminution of tactile 
and thermal sensation below the knees. The 
general physical examination was negative. 
The laboratory findings were; Blood hemo- 
globin 86 per cent ; red blood cells 
3,590,000 per cubic millimeter ; white 
blood cells 8,600 per cubic millimeter. 
The differential count was as follows : Poly- 
morphonuclear neutrophiles 67 per cent ; 
large and small lymphocytes 26 per cent ; 
large mononuclears and transitionals 5 per 
cent ; eosinophiles 1 per cent ; basophiles 1 
per cent. In the smear the red blood cells 
were large and stained deeply. There were 
moderate variations in size and shape. The 
platelets were normal. The chemical exam- 
ination of the blood plasma showed non-pro- 
tein-nitrogen 24 mg. per 100 c.c., sugar 74.9 
mg. per 100 c.c. ; icterus index 8. A gastric 
analysis revealed the absence of free hydro- 
chloric acid in both the fasting specimen 
and in those taken after the test meal. Urine 
examination; clear; acid; sp. gr. 1.015; al- 
bumin 0 ; sugar 0 ; urobilin 0 ; micro, occa- 
sional cast and 10-14 white blood cells per 
high power field. The cerebrospinal fluid was 
clear; pressure 125 millimeters of water; 
normal dynamics; 4 cells per cubic milli- 
meter; Pandy test negative; gold sol curve 
0001100000. The blood and spinal fluid Was- 
sermann tests were negative. 

The diagnosis was pernicious anemia with 
subacute combined degeneration of the cord. 
The patient was advised to take liver, high 
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vitamin diet and was instructed regarding 
Fracnkel exercises. 

Alter leaving the hospital the patient took 
uncooked fetal calves’ liver for a period of 
four weeks. Three weeks after starting 
treatment she stated that, whereas previously 
.she was unaware of the position of her 
lower e.xtreinities, “feeling" had returned. 
In May 1931 .she was able to walk with the 
aid of a cane and in September she was 
able to get along without a cane, climb 
stairs and do her housework. The numb- 
ness and tingling of the lower forearms, 
hands, legs, and feet persisted and became 
even more marked in the upper c.xtremities. 
She was unable to pick uj) or hold small 
objects with the hands. The soreness of 
the mouth completely disappeared under 
treatment. 

The treatment consisted of uncooked fetal 
calves’ liver, about three and one-half 
pounds per week, for a period of four weeks. 
The same amount of uncooked calves’ liver 
was then taken for a period of si.x months 
and since then she has taken one vial of 
liver extract three times a day. She has 
also taken considerable amounts of cod liver 
oil which she thinks has been a factor in 
her general improvement. In addition to 
the medical treatment, systematic muscle 
coordination exercises were employed. 

Kcitrologica! Exaiitiuatioii : December 
1931. Her general health was excellent and 
there was no evidence of anemia. The cranial 
nerves were normal. The strength of the 
upper extremities was very good. The bi- 
ceps and triceps reflexes were present but 
diminished. Hoffmann’s thumb sign was 
absent. There was no ataxia by the finger 
to nose test except of the right hand when 
the eyes were closed. Vibrator}' sensation 
was diminished over the wrists, especially 
the right. Sense of motion and position of 
the fingers was present in the left hand and 
absent on the right. The knee jerks were 
increased on both sides. The Achilles re- 
flexes were present but diminished. A bi- 
lateral Babinski sign was present. Sense 
of motion and position of the toes was lost 
in both feet. Vibratory sensation was lost 
over the bony prominences of the lower 
extremities. Ataxia of both legs was pres- 
ent by the heel to knee test and was more 
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pronounced with the eyes closed. She 
walked with a slightly ataxic gait. The 
Romberg sign was positive. The chief dis- 
turbance in superficial sensibility was a 
diminution of pain and tactile sensation over 
the lower forearms and hands. The hemo- 
globin was 75 per cent and the red blood 
cells numbered 4,500,000. 

Comment 

This case illustrates several points. First, 
a considerable degree of functional recovery 
may occur in the absence of improvement 
of the neurologic signs. However, there is a 
possibility that postural sensibility partially 
returned as judged by the patient’s descrip- 
tions, although the usual clinical tests failed 
to detect this. Second, while apparent im- 
provement is taking place, evidence of in- 
creasing cord degeneration may occur, as 
shown by the appearance of a bilateral 
Babinski sign. Several observers have de- 
scribed cases of this type in which de- 
crease of ataxia is accompanied by so-called 
improvement of the tendon reflexes. It is 
apparent that this phenomenon probably 
represents a progression of the spinal cord 
degeneration rather than a regression. 

Effects of Cessation of Liver 
Treatment 

Six cases discontinued treatment for , 
periods var)dng from four months to 
three years. In one, the signs and 
symptoms remained stationary over a 
period of three years without liver. 
In two, mild s}Tnptoms occurred dur- 
ing the relapse and improved under 
further treatment. In two others more 
severe neurologic manifestations fol- 
lowed the cessation of treatment and 
progressed in spite of a satisfactory 
regenerative response of the blood to 
further administration of liver. The 
sixth patient, in whom there were signs 
of posterior column involvement, 
showed progressive neurologic mani- 
festations after a four month lapse of 
treatment notwithstanding the per- 
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sistence of high blood levels during 
this period (blood hemoglobin 105 per 
cent; red blood cells 5,400.000 per 

cubic millimeter). . 

Psychoses. Prominent psychotic 
manifestations were present m five 
patients. In two, there was a state of 
confusion; these patients responded 
well to treatment. The symptoms 
were more severe in three patients, 
who progressed in spite of fairly high 
blood levels and died three to five 
months after the onset of the psy- 
choses. 

Discussion 

Mention has been made previously 
of the conflicting opinions expressed 
by various authors concerning the ef- 
fects of liver on the neurologic mani- 
festations of pernicious anemia. This 
diversity, it was noted, may be partly 
explained by a difference in the cri- 
teria employed in determining the effi- 
cacy of treatment. Confusion still ex- 
ists, however, when objective phe- 
nomena alone are considered. Cursch- 
mann° has expressed himself definitely 
as denying any beneficial influence 
whatever of liver upon the spinal cord 
changes of the disease. He makes the 
statement “I have as yet not seen a 
single case of pernicious anemia in 
which the spinal symptoms, especially 
the sensory, motor and reflex disturb- 
ances, have been improved by liver 
treatment”. In contrast are Ungley and 
Suzman”, who claim that, provided the 
treatment be adequate, considerable 
improvement in the neurologic lesion 
may be confidently expected. They 
found that vibration and joint sense 
returned in a number of their cases 
and that a Babinski sign disappeared 
in five out of nine cases. They con- 


cluded that “all signs and symptoms 
of cord involvement may disappear. 

A number of other authors have 
taken intermediate positions. Smith- 
burn and Zerfas®, in a report based on 
a study of 115 cases of pernicous ane- 
mia, concluded that “improvement may 
occur in the neural and psychic 
changes” but also that “changes may 
develop for the first time or may 
steadily progress” during adequate 
treatment with liver extract. Needles 
has recently reported a series of 25 
cases of pernicious anemia complicated 
by subacute combined degeneration, 11 
of whom received adequate liver 
treatment. Signs of subacute com- 
bined degeneration appeared in five 
despite therapy, in four they remained 
stationary, while in two there was 
some evidence of improvement. In 
the two cases in which improvement 
occurred it concerned symptoms rather 
than signs. 

In our series of 40 patients of per* 
nicious anemia who received uninter- 
rupted treatment with liver for an 
average period of 25 months, 27 pa 
tients presented signs of cord degen- 
eration. Of these the treatment was 
adequate in 17 and in 10 the treatment 
was insufficient to maintain the proper 
blood levels. Of the well treated 
group subjective improvement, ex- 
cluding the effect on paresthesias, oc- 
curred in six cases while evidence of 
favorable improvement on the neural 
process occurred in but one. As has 
been noted, in this case the improve- 
ment consisted of a return of joint 
sense in the lower extremities without 
return of vibration sensibility or 
change in the reflexes. In 10 of the 
17 patients who received adequate 
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treatment there was objective evidence 
of progression of the cord degenera- 
tion, while in six the signs remained 
stationary. Of the patients who at 
their first examination presented no 
evidence of cord involvement, further 
observ'ation showed that onl}'^ one of 
nine well treated cases, and five of 10 
poorly treated ones developed signs of 
cord degeneration. 

While the number of patients stud- 
ied in this group does not justify 
definite conclusions, certain deductions 
may be entertained. In the majority 
of cases of this series the spinal cord 
degeneration associated with pernicious 
anemia has progressed in spite of liver 
therapy. The rapidity of progression 
was variable. In some patients the 
degenerative process seemed to pro- 
gress relentlessly ; while in others, per- 
haps the majority, the progress of the 
neural changes was retarded. That im- 
provement in cord changes is unusual 
is not surprising when one considers 
the character of the lesion and the in- 
abilit}' of axis cylinders once destroyed 
to regenerate. Davison^®, in an inter- 
esting histopathologic study of the 
cords of 17 cases of pernicious anemia 
with subacute combined degeneration, 
found progressive glial changes in the 
seven cases which were treated with 
liver. The untreated cases observed 
prior to the institution of liver treat- 
ment failed to show this glial reaction. 
The myelin sheaths and the axis cylin- 
ders in treated cases were not differ- 
ent from those in the untreated ones. 
He assumed that liver therapy caused 
a reduction in the amount or in the 
strength of the hypothetical toxin and 
therefore allowed the glia to prolifer- 
ate and replace the damaged tissue. 


It has not been definitely decided 
whether the axis cylinder or the mye- 
lin sheath is primarily affected in com- 
bined degeneration of the cord 
associated with' pernicious anemia. 
While both structures are eventually 
destroyed, some investigators believe 
that the myelin sheath is affected first. 
If this is correct, institution of treat- 
ment may lead to functional restora- 
tion of the partly damaged nerve fiber. 
In this connection we may refer to 
Case II. This patient noted that the 
sense of position of her extremities 
improved to a certain degree several 
weeks after she began liver treatment. 
It is difficult to ascribe this partial re- 
turn of position sense to any other 
factor but liver treatment. 

Constitutional Factors 

It is recognized that there is a defi- 
nite tendency for pernicious anemia to 
occur in several members of a family. 
It is also a common observation that 
the disease occurs more frequently in 
individuals of a certain constitutional 
type. Among the characteristics of 
this type are fair complexion and pre- 
mature graying of the hair. That 
there may be a familial tendency to the 
development of severe nervous mani- 
festations is suggested by the patient 
presented as Case I and his brother 
who is mentioned there. In both, the 
initial symptoms and the clinical 
courses were similar. Symptoms be- 
gan at relatively high blood levels and 
the cord degeneration progressed in 
spite of continuous treatment. 

Treatment 

Several factors must be considered 
in the treatment of pernicious anemia 
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accompanied by nervous manifesta- 
tions. To be effective it should be 
given before degenerative changes in 
the cord are well established. We feel 
that treatment begun at this time is of 
value in the majority of patients, in 
the prevention of serious cord lesions. 
Certain patients, however, fail to re- 
spond in a favorable manner ; in these 
the cord degeneration progresses in 
spite of persistent treatment. 

Continued treatment appears advis- 
able, as its interruption in several cases 
has been followed by aggravation of 
signs and symptoms referable to the 
nervous system. In one case, after 
liver was discontinued for a period of 
four months, the patient returned with 
more pronounced neurologic symptoms 
and signs although her red blood cell 
count was 5,400,000 and her blood 
hemoglobin 105 per cent. 


The opinion has been expressed 
that whole liver is more effective in 
the treatment of subacute combined 
degeneration than liver extract. As all 
the patients in our series received both 
forms of treatment, we are unable to 
draw conclusions regarding their rela- 
tive merits. The use of concentrated 
vitamin preparations has furnished no 
definite evidence of their value. 

Conclusions 

The use of liver is the most impor- 
tant measure in the treatment of per- 
nicious anemia in all of its manifesta- 
tions. Favorable effects have been 
noted in the amelioration of neuro- 
logic symptoms and possibly in a pre- 
vention or retardation of the spinal 
cord degeneration. In our opinion im- 
pi-ovement in neurologic signs is un- 
usual. 
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Cinchophen Hy persensitiveness^ t 

A Report of Four Cases and a Review 

By CnAra.ES L. Short, jNI.D., and Walter Bauer. M.D., F.A.C.P., 

Boston, Massachusetts 


Introduction 

A LTHOUGII cincliophen and its 
/"A compounds have been used in 
■*“inedicinc for about twenty-tour 
years, only recently have possible dan- 
gers from this drug been at all well 
known to the profession. While scat- 
tered reports of comparatively mild 
toxic side-actions arc found in the lit- 
erature from 1913 on, W’orster- 
Drought’s^ case (published in 1923) 
of toxic hepatitis due to atophan was 
the first to call attention to this most 
serious complication of cinchophen 
therapy. Three years later, Evans," 
Glover.^ and W'illcox' added additional 
cases to the British literature. In this 
country, IMiss F. ^I. Painter, Assistant 
Editor of the Case Records of the 
^lassachusetts General Plospital, ob- 
served from 1922 on several fatal cases 
of liver atrophy apparently following 
the use of weldona (a proprietar)’’ 
antirheumatic containing cinchophen ) . 
This observation was referred to by 
Cabot.“ who did not recognize cincho- 
phen as the offending agent in the 

^Received for publication July 6, 1932. 

iFrom the ^Medical Clinic of the Massa- 
chusetts General Hospital. (This is publica- 
tion Ko. 8 of the Robert M'. Lovett 
^lemorial for the study of crippling disease. 
Harvard Medical School, Boston, Alassa- 
chusetts). 


preparation. In the last five years, re- 
ports of cases of liver damage in 
patients who had taken cinchophen 
have increased in an alarming fashion. 
Rabinowitz® in 1930 was able to collect 
50 such cases, with 25 deaths and 20 
autopsies. It is probable, of course, 
that many of these cases are not re- 
ported and that many more patients 
with liver atrophy of apparently un- 
known etiolog}' would, on careful 
questioning, have revealed the previous 
use of the drug. In view of these facts, 
the therapeutic use of cinchophen may 
well be again evaluated, as the number 
of reported cases would seem to pre- 
clude mere coincidence. 

The lesion produced in the liver is 
not distinctive. It resembles very close- 
ly acute yellow atrophy due to other 
agents or of unknown etiologj, oi, 
when destruction is not so complete, 
the subacute yellow atrophy or toxic 
cirrhosis of Mallory.' The wide varia- 
tion in the dosage of the drug neces- 
sary to produce liver damage would 
seem to indicate that certain individ- 
uals have an idiosyncrasy or hypersus- 
ceptibility, while others enjoy a relative 
immunity and are able to take large 
doses over a long period with impunity. 

It is proposed in this paper to re- 
Adew, not the more serious cases of 


1449 



1450 


Charles L. Short and Walter Bauer 


liver damage due to cinchophen, but 
cases, principally of skin manifesta- 
tions, which seem to demonstrate a 
true allergic reaction to the drug. It 
is believed that a review and analysis 
of these relatively minor complications 
may aid in the elucidation of the he- 
patic reactions. Four cases personally 
observed are also presented, one of 
them demonstrating a marked hyper- 
susceptibility to cinchophen and to its 
compounds in a hypersensitive indi- 
vidual who also gave altered responses 
to a variety of other agents. 

Pharmacology 

Cinchophen, or phenyl - quinoline - 
carboxylic acid, was first used thera- 
peutically under the name of atophan 
by Nicolaier and Dohrn® in 1908. Sev- 
eral compounds of this drug have also 
been introduced, the most commonly 
employed being neocinchophen (toly- 
sin, novatophan) or the ethyl ester of 
methyl cinchophen. The combination of 
iodine with cinchophen has been held, 
without clear evidence, to be especially 
efficacious in the treatment of rheu- 
matic diseases, resulting in the sale of 
two proprietary remedies: oxyl-iodid, 
said to be the hydro-iodid of cincho- 
phen, and farastan, or mono-iodo-cin- 
chophen. Atophanyl, diiodoatophan, 
biloptin, quinophan, agotan, pheno- 
quam, leucotropin, fantan, iriphan and 
weldona are listed by Rabinowitz® as 
congeners of cinchophen. In addition 
it is probable that cinchophen or its 
derivatives make up a part of a large 
number of popular remedies for arth- 
ritis, thus adding a dangerous unknown 
quantity to the widespread use of the 
drug. 

llic actions of cinchophen and neo^ 


cinchophen resemble very closely those 
of the salicylates. Hanzlik® has sum- 
marized the literature in a review pub- 
lished in 1926. Briefly, the actions in- 
clude : 

1. An increase in uric acid excretion 
through direct action on kidney 
permeability ; 

2. An antipyretic effect, not gained 
through depression of the metab- 
olism, but through sweating and 
peripheral vasodilatation ; 

3. Analgesia, of unknown cause; 

4. Depression of the leukocytes in 
rheumatic fever. 

There is no definite evidence of a 
choloretic or antichemotic action, and 
any antiphlogistic effect is doubtful, 
unless perhaps through alteration in 
permeability of the capillaries or artic- 
ular tissue or both, which might facili- 
tate absorption. There are no data as 
to whether, as in the case of the salicy- 
lates, these drugs exert a depressant 
action on the streptococcus immune 
bodies; but Derick et aB° have shown 
that neocinchophen will nearly com- 
pletely inhibit the formation of circu- 
lating antibodies in serum sickness due 
to horse serum. Cinchophen and neo- 
cinchophen are equally effective with 
the salicylates in relieving the symp- 
toms of rheumatic fever. They are 
likewise not to be regarded in any way 
as specific in this disease, but represent 
a fortunate combination of analgesia 
and antipyresis. The analgesic action 
of the cinchophen compounds has been 
extended to other diseases causing 
long-continued pain, notably chronic 
arthritis, again without evidence of 
any specific effect on its course and 
with such improvement as occurs prob- 
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ably attributable to more normal use 
of tbe joints. 

Both cinchophen and neocinchophen 
are but slightly soluble in water. The 
addity of the former produce.*; some 
irritation in the throat and stomach. 
It is probable that absorption of these 
drugs is nearly complete in the intes- 
tinal tract. The exact mode of excre- 
tion is not known, but the prevailing 
evidence goes to show that they are 
largely destroyed in the body with 
only slightly changed oxidation prod- 
ucts being discovered in small amounts 
in the urine. Recently Lichtman^^ has 
found that in normal subjects, follow- 
ing the ingestion of 0.1 to 0.9 grams 
of cinchophen. amounts up to 21 per 
cent of oxy-cinchophen, 2 (ortho-hy- 
droxy) -phenyl-quinoline-4- carboxylic 
acid, appear in the urine in the course 
of twenty-four hours. Excretion of 
this substance begins in two to three 
hours and is usually complete in twen- 
ty-four. He believes that oxy-cincho- 
phen represents an intermediary prod- 
uct in the destruction of cinchophen 
by the liver. He has dedsed a simple 
colorimetric method for its quantita- 
tive determination in the urine. The 
results may be interpreted as a test for 
liver function, an increased excretion 
showing an interference in the catabo- 
lism of cinchophen beyond the stage 
of oxy-cinchophen due to diseased 
liver cells. In view of what is known 
concerning the effects of cinchophen 
upon the liver, we would be reluctant 
to advocate the use of this test, al- 
though the author has as yet observed 
no deleterious action in cases of he- 
patic disease. 

The usual dosage of cinchophen and 
its compounds is from 22.5 to 45.0 


grains (1.5 to 3.0 grams) daily. It 
has been found that from 10.0 to 13.0 
grams of cinchophen and 11.0 to 16.0 
grams of neocinchophen are neces- 
sar}”- for complete effect, similar to sal- 
icylization in rheumatic fever. By 
this is understood the production of 
the so-called “toxic effect”, with man- 
ifestations similar to those of salicyl- 
ism. 

As mentioned above, however, be- 
sides these therapeutic effects, there 
are side-actions of cinchophen and its 
derivatives which are often of grave 
danger to the patient. As yet, there 
has been no adequate pharmacological 
explanation of them. Splitting of the 
quinolin nucleus to liberate the benzene 
ring has been suggested by Ross^" and 
others, but argued against by Sutton,^® 
Sherwood^^ and Sollmann,^® since most 
of the benzene derivatives and the 
phenols do not injure the liver in over- 
doses. Furthermore, liver damage is 
as marked following the administra- 
tion of aliphatic compounds, such as 
chloroform and carbon tetrachloride, 
and of phosphorus. The nitrobenzene 
compounds which might be produced 
by the oxidation of the quinolin nu- 
cleus are believed by Sutton^® and 
Sherwood^'* to be responsible, in cases 
showing liver damage. Nitrophenols 
and nitrobenzenes all produce hepatic 
injury in certain cases. The failure of 
the kidney to excrete these substances 
and the existence of previous liver 
damage are postulated as adjuvant 
factors. So far, only theorizing is pos- 
sible since objective evidence from 
experimentation is lacking, although a 
start has been made recently by 
Churchill and Van Wagoner.^® These 
authors have given massive doses of 
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cinchophen to dogs, with death result- 
ing in three weeks. Autopsies showed 
varying degrees of liver necrosis, and 
impaired liver function was demon- 
strated during life by the bromsulfalein 
test and by diminution in urea forma- 
tion. Two other dogs, with kidney 
damage created by a method of clamp- 
ing the renal artery, have been given 
a dosage corresponding to the one used 
therapeutically in man. These animals 
have shown similar impairment in liver 
function, but were alive at the time of 
publication. These results may well 
represent a cumulative toxic action. 
Reichle,^' using rats, found that par- 
enteral and enteral administration of 
cinchophen did not cause histologic 
changes characteristic of cinchophen 
poisoning in man. The livers of some 
of the animals were first depleted of 
glycogen by starvation, or were injured 
by carbon tetrachloride. 

Extra-Hepatic Reactions 

A few cases have been reported 
showing toxic signs and symptoms 
which do not follow directly upon liver 
damage nor can be justly included in 
the group due to idiosyncrasy or aller- 
gic reactions, which we shall describe 
below. Kidney damage following full 
therapeutic or “toxic’' dosage of cin- 
chophen, demonstrated by the appear- 
ance of albumin, casts and white cells 
in the urine and diminished phthalein 
output, has been reported by lianzlik.^® 
/\ similar action on the kidneys by the 
salicylates has been described. Schroe- 
cler’'* mentions two cases of albumin- 
uria following atophan administration. 
A tubular type of renal degeneration 
accompanying acute yellow atrophy has 
been noted at autopsy by several 


observers (Evans,", Reichle,"® Rake."^ 
Loewenthal,-- Sutton^^). Beaver and 
Robertson,"^ in a recent review of the 
postmortem changes in fatal cincho- 
phen hepatitis, expressed the belief 
that the pathologic changes were ]iri- 
marily in the liver and that “fatty 
changes in the heart and kidneys, mild 
fat necrosis of the pancreas, mucosal 
and serosal hemorrhages were . . . sec- 
ondary to the toxic disturbances con- 
comitant with atrophy of the liver’’. 
One case of acute pancreatitis has been 
reported by Petty-^ in a patient who 
took a “whole tubeful” of atophan for 
neuralgia. Laparotomy confirmed the 
diagnosis of pancreatitis; the liver ap- 
peared normal ; the patient recovered. 
Coincidence, of course, cannot be ex- 
cluded in this single case. Cases show- 
ing nausea, vomiting, and diarrhea 
without obvious liver damage or aller- 
gic manifestations may be accounted 
for by local irritation of the gastro- 
intestinal tract. 

Allergic Manifestations 

Four cases personally observed show- 
ing typical symptoms of drug allergy 
are presented below. They are also 
included in the table which summar- 
izes all the similar cases discovered in 
the literature. 

Case I 

(No. 38 in the tabic) Chronic arthritis; 
urticaria and bronchitis following the nsc 
of cinchophen. 

B. R., a Polish housewife, aged 35, was 
admitted to the medical service of the Mas- 
sachusetts General Hospital on September 4. 
1931, complaining of arthritis of ten months’ 
duration, associated with severe sore throats 
for which a tonsillectomy had been per- 
formed two months before. No history of 
allergic disease in the patient or in her 
family was obtained, except for asthma in 
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an uncle. Examination disclosed only mod- 
erate joint changes characteristic of atrophic 
(rheumatoid) arthritis. The urine and blood 
were essentially normal. There was no 
eosinophilia. 

Treatment was begun on September 9 
with cinchophen 22.5 grains (1.5 grams) 
daily. Generalized urticaria developed nine 
days later on September IS, and the drug 
was discontinued the following day. after a 
total dosage of 225 grains (IS grams). The 
urticaria, along with a blotchy, itching er%-- 
thema, gradually subsided in the course of 
the next week. During this period, her arth- 
ritis seemed definitely improved, but she 
was bothered by a non-productive cough, 
which lasted for about tliree weeks. There 
were no abnormal physical signs in the 
lungs, and a roentgenogram of the chest 
taken on October 6 was ■negative. On Sep- 
tember 21, two days after discontinuing the 
cinchophen, the icteric inde.x and quantita- 
tive Van den Bcrgh tests were within normal 
limits. Further treatment was carried on 
by a scries of nine intravenous injections of 
mixed typhoid-paratyphoid vaccine with im- 
provement in her arthritis and no untoward 
effect e.\cept for the development of herpes 
labialis on October 4, following the third 
injection. From then on, the progress of 
the patient was uneventful. When seen on 
.Tanuarj- IS, 1932, four months after her 
skin reaction to cinchophen, she was nearh' 
free from arthritis, and intradermal tests 
With a 1/500 solution of cinchophen were 
negative. 

Comment 

In this case, there is no evidence of an 
acquired sensitivity, unless we consider that 
the ingestion of 15 grams over nine days 
before sj-mptoms began was sufficient to pro- 
duce it. It is quite possible that the patient 
had received the drug in the course of the 
treatment of her arthritis before coming to 
the hospital. The “bronchitis”, which lasted 
nbout three weeks, corresponds to that ob- 
served in two of Sdiilling’sii” cases (Nos. 
28 and 30 in the table) and may well be an 
allergic manifestation. In contrast to Case 
III (see below), mixed typhoid vaccine in- 
^avenously caused no urticarial response. 
^0 evidence of liver damage could be ob- 
tained by the usual tests. 


C.\SE II 

/.Yo. 39 ill the table) Gout; urticaria and 
cfiiffastric distress follozving the use of far- 
astan ( mono-iodo-cinchophen) . 

M. I., an Italian fisherman, aged 54, was 
admitted to the medical service of the Mas- 
sachusetts General Hospital on December 3, 
1931, complaining of inflammation of the 
right wrist of five -weeks’ duration. During 
the past two years he had had tw'O attacks 
of pain, swelling and redness of the great 
toes of each foot, w'ith complete freedom 
from symptoms between the attacks. Ten 
days before admission, a physician had given 
him farastan (mono-iodo-cinchophen), 22.5 
grains (1.5 grams) daily for four days, a 
total dosage of 90 grains (6 grams). The 
use of the drug was then discontinued on 
account of epigastric distress, and three days 
later generalized urticaria had appeared, 
which had continued until admission. 

The past history included gonorrhea 
twenty-four years before, and malaria in 
1914. There was no family history of gout 
and none of allergic disease in patient or 
family. 

Examination showed itching, erythematous 
areas over thighs, arms, palms and soles, 
with several wheals. Swelling, tenderness, 
and pain on motion were present in the right 
wrist. 

The urine and blood were negative, rvith 
no eosinophilia. The non-protein-nitrogen 
was 29 milligrams and the uric acid 5.2 
milligrams per 100 cubic centimeters of 
blood. No pus could be expressed from the 
prostate. Roentgen examination showed ab- 
scessed teetli, but no changes characteristic of 
gout in the hands or feet. 

After admission, the rash lasted three 
days, accompanied by epigastric distress and 
pain on swallowing. December 5, eight days 
after omission of the drug, die liver function 
(Rosenthal), tire icteric index and the 
quantitative Van den Bergh tests w'ere all 
normal. Carbohydrates were forced in the 
patient’s diet, to guard against possible liver 
damage from cinchophen. While on the 
w'ard, his right wwist improved, but he de- 
veloped a dusk 3 ’’, tender sw'elling of the 
right second metatarso-phalangeal joint. A 
diagnosis of gout w’as made, a low purine 
die^ instituted and the abscessed teeth re- 
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moved. By discharge on December 23, the 
arthritis had greatly improved. 

The patient was seen m the 
department on January 30, 1932, abou w 
months after his skin reaction, J 
found to be nearly symptom-free. Intra- 
dermal tests with a 1/500 solution of cm- 
chophen were negative. 
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Comment. 

This case is quite similar to Case I in the 
absence of direct proof of acquired sensitiv- 
ity (although it is quite probable that he 
had received similar treatment in his preyi- 
ous attacks), in negative tests for disturb-^ 
ance in liver function and in negative skin 
reactions. 

Case III 

(No. 40 ill the table) Chronic arthritis; 
cinchophen used once without reaction, but 
si.v months later, its administration^ followed 
by urticaria and fever, with a similar re- 
sponse to repeated small doses; patient hy- 
persensitive to a variety of other agents. 

H. D., a white, married, native cook, aged 
57, was admitted to the medical service of 
the Massachusetts General Hospital on Oc- 
tober 11, 1930, complaining of arthritis of 
one year’s duration. Her past history in- 
cluded chronic constipation, frequent sore 
throats, and double oophorectomy and ap- 
pendectomy fifteen years before. There was 
no family history of allergic disease, ex- 
cept for occasional attacks of urticaria in a 
sister, but the patient herself had had one 
attack of urticaria ten years before, mild and 
of brief duration, without known cause. 

At the onset of her illness, one year be- 
fore admission, she had taken a proprietary 
drug (eucophen) up to a total dosage of 
about 30 grains (2.0 grams) of cinchophen, 
without toxic symptoms. Six months be- 
fore admission, she took during a single 
week about 69 grains (4.6 grams) of oxyl- 
iodid, a proprietary compound said to be 
the hydro-iodid of phenylcinchoninic acid, 
containing 33 per cent iodine and 67 per cent 
cinchophen. The next day, shortly after 
taking one capsule containing 3 grains (0.2 
gram), she was seized with chills, fever, 
generalized aching and severe urticaria, 
lasting thirty-six hours. From then on, 
"Ithough omitting the drug, she continued 


,0 have intermittent, frequent attacks of 
Sttaria, without relationship to ettacerba- 
Ss of her arthritis, which became worse 
Examination on admission showed weight 
losi arteriosclerosis of retinal and pcri- 
nheral vessels, enlargement of the hear 
t Teft with aeeentuatlon of the aortm see 
ond sound and a blood ” 

millimeters of mercury systolic and 100 

diastolic Moderately severe atrophc 

(rheumatoid) arthritis involved especially 

the hands, wrists and knees. 

Laboratory tests revealed 
in the blood (including absence of eosmo 
nhiUa) pyuria, a negative Hinton test, and 

Lrmal’ values for blood 
kt;n blood uric acid, icteric index, gastric 
acidVty and basal metabolism. A quantita- 
tive Vam den Bergh test was normal. Roen - 

genogram>5 disclosed changes m the join 
genogram.^ atrophic arthritis; a low. 

consistent Wk^dh atr p 


consistent essentially nega- 

position of the e,? on 
tive teeth, sinuses sand S 
dermal and scratch w\^sts w 
food and dust allergen^ ^ . ’ 

Treatment was started Y'* “ ’’ ®iatasl 
min dieh salicylates mW^ 
constipation and renal lavag^ . r tVie 

A sample of ■yo.eose^ isofcedjrom 

urine during an attack of urtic\ garber*- 
ing to the method of Oriel 
gave positive local and focal ’"^^'^'^^ggensi- 
the course of the next two months,% 
tization was attempted with small ^ 
this “proteose”. During this treatnl'^^^^^.^.^ 
patient’s urticaria lessened and her ggyere 
improved, but not without one or over- 

urticarial attacks apparently due I' | 
dosage with the “proteose”. I 

January 14, 1931, she was given 7.- 
(0.5 gram) of farastan (mono-iodo- 
phen). At this time, we were unaw 
her previous urticaria had been cai 
cinchophen. Four hours later she 1 
shaking chill, arthralgia, and 
the extremities, followed by fever, 
had risen to 104° F. Ten hours afp,^(.i,ter 
ministration of this drug, the whitiLj-g^e 
count was 5,800 and the urine exan pe:'"^^ 
negative. In the course of the nextLy ^ 
hours, her temperature returned to I 
but severe generalized urticaria apLjj 
gradually subsiding in forty-eight hoij irs. 


; grains 
, . .cincho- 
'■''are that 
'used by 

had a 
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oUier cause for her fever and urticaria was 
found. Her joints seemed definitely im- 
proved following this reaction. 

January 19, five days later, she was again 
given 7.5 grains (0.5 gram) of farastan 
with an c.vactly similar reaction, including 
chills, fever to 102° F. and urticaria, of like 
duration. The joints again seemed to be 
improved. In order to test the patient’s 
sensitivity to iodine, Lugol’s solution, 10 
minims thrice daily was administered for a 
day without reaction. In the course of the 
next two weeks, she was given two intra- 
venous injections of mixed typhoid-para- 
typhoid vaccine (IS and 20 million organ- 
isms respectively). A rise in temperature 
of about two degrees was secured with each 
injection followed by urticaria of about 
forty-eight hours’ duration. The joints 
showed marked improvement after these re- 
actions. 

March 16, two months after her reaction 
to this drug, scratch tests with farastan in 
powder form and dissolved in N/10 sodium 
hydroxide were negative. Ten days later, 
the patient was given 7.5 grains (0.5 gram) 
of cinchophen with an ensuing reaction al- 
most exactly similar in character and 
duration to that obtained after farastan, 
witli a temperature rise to 104° F., urti- 
caria lasting forty-eight hours and improve- 
ment in her arthritis. (Figure 1) Three 
days after the administration of cinchophen. 
Van den Bergh’s test was negative for 
bilirubinemia. 

April 9, a liver function test was done 


by Rosenthal’s method, resulting in no re- 
tention of the dye in thirty minutes. This 
test was followed by a reaction milder, 
though similar to those obtained with cinch- 
ophen, starting about three hours after the 
administration of the bromsulfalein. Three 
days later, scratch tests with cinchophen in 
dilutions of 1/50 and 1/500 and bromsul- 
falein in dilutions of 1/20 and 1/200 were 
negative. Just before her discharge on April 
14, attempted transfer of the patient's sensi- 
tivity to the skin of two normal subjects by 
intradermal injection of her serum (Praus- 
nitz-Kiistner reaction) was unsuccessful, us- 
ing cinchophen in a dilution of 1/SOO. During 
her hospital stay, she received methyl salicy- 
late (externally), sodium salicylate, luminal, 
aspirin, Lugol’s solution and amidopyrin 
without untoward effect. 

The patient’s course was then followed 
in the out-patient department. April 25, one 
month after her last reaction to cinchophen, 
intradermal tests with a 1/500 solution of 
cinchophen were negative. About June 1, 
she had an attack of urticaria lasting 
twentj'-four hours accompanied by a gas- ' 
trie upset but without chill or fever. Its 
cause was unknown. About July 20, she 
sunburned her legs severely, with a resulting 
inflammatory edema lasting a week. This 
was also followed by urticaria lasting two 
da 3 "s, and bj' marked improvement in her 
arthritis. 

October IS, 1931, the patient was brought 
into the hospital again for a treatment with 
general diathermy. This consisted in ele- 



Fig. 1. Temperature chart of Case III, following the ingestion of 0.5 gram of cinchophen. 
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vating her temperature to about 104° for 
four hours, by means of the passage of a 
high frequency alternating current through 
her body, with insulation to prevent the loss 
of heat. The method has been described by 
Neymann^s and others. Urticaria began 
about four hours after the patient’s temper- 
ature had reached 104° and continued for 
about thirty-six hours. Improvement in the 
joints was not so marked as following pre- 
vious febrile attacks. 

January 8, 1932, ten months after her last 
attack of urticaria due to cinchophen, in- 
tradermal tests with a 1/500 dilution of 
cinchophen were again negative. 

Comment 

This patient well illustrates an acquired 
sensitivity to cinchophen, since her urticaria 
first appeared following her second course of 
treatment with this drug. She seems to 
have developed an increasing sensitiveness; 
she did not react at all to the first course 
of two grams, she reacted in the second 
course only after the administration of 4.8 
grams, and thereafter she showed an imme- 
diate, accelerated reaction within five hours 
after the ingestion of 0.5 gram. The dura- 
tion (eight months) of her urticaria, which 
evidently began as an allergic drug reac- 
tion, is unusual. Perhaps she became sensi- 
tive to new extrinsic or to intrinsic (bac- 
terial) allergens. Her febrile manifestations 
were not unusual. Coca^^ mentions fever 
as one of the most frequent symptoms of 
drug allergy, with temperatures of 104-106° 
F. frequently recorded. In Menninger’s^® 
cases of skin eruptions due to phenobarbital, 
51 per cent sliowed febrile responses. 
Twenty-five per cent of the cases included 
in the table experienced a rise in tempera- 
ture. 

It is of interest that this patient showed 
multiple sensitivity, with identical reactions, 
to oxyl-iodid, farastan, atophan and brom- 
sulfalein. The common factor in the first 
three must of course be the cinchophen 
group. The last is not closely related 
chernicaliy to the others, but it also is taken 
up and disposed of by the hepatic cells. In 
a surs-cy of the larger scries of cases 47, 
in the American literature in which 
the Rosenthal test was used, a total of 473 


patiehts, no reports of general reactions were 
found. The urticarial response is probably, 
then, one dependent upon an unusually hy- 
persensitive individual. We do not consider 
the urticaria following fever from typhoid 
vaccine, sunburn, and general diathermy to 
represent a true allergic reaction, but be- 
lieve that it may well follow the release of 
histamine-like substances from damaged 
cells. 

Case IV ‘ 

"Neuralgia"; urticaria and liver damage, 
following the use of atophan; death from 
sepsis; autopsy. 

C. G., an American housewife, aged 60, 
was admitted to the medical service of the 
Massachusetts General Hospital on Decem- 
ber 28, 1931, complaining of vomiting and 
chilliness for twelve hours. 

The past history included dyspnea on ex- 
ertion, chronic cough, occasional edema of 
the ankles and much "gas” for several years. 
She had suffered from “neuralgia” of the 
left arm for fifteen years. 

About four weeks before admission, she 
burned her left shoulder with an electric 
pad. Atophan was incidentally prescribed 
for relief of her neuralgic pain and in the 
course of the next two weeks she received 
about 200 grains (13 grams) of this drug. At 
the end of this time the use of the drug was 
discontinued following the appearance of gen- 
eralized urticaria which persisted for a week. 
The burn had diminished in size but was 
not completely healed. For twelve hours 
before admission, she had vomited contin- 
ually, and had had chilly sensations. ■ 

Examination showed a granulating wound 
on the left shoulder, the heart slightly en- 
larged, a systolic murmur, no jaundice, and 
the liver edge not palpable, although liver 
dullness continued for about an inch below 
the costal margin. 

Laboratory tests revealed a negative urine, 
red blood cell count of 3,700,000, hemoglo- 
bin 60 per cent (Tallquist), and white blood 
cell count 20,000 with 92 per cent poly- 
morphonuclear cells and no eosinophils. 

The temperature ranged from 102° to 
103 F. and the pulse was 110. 

During the next two days she continued 
to vomit. December 30, the quantitative 
Van den Bergh showed 3.7 milligrams bili- 
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nibiii per 100 cubic ccnlinietcrs of blood and 
a liver function test (Rosenthal) disclosed 
38 per cent retention at the end of a half 
hour. A probable diagnosis of acute yellow 
atrophy of the liver due to cinchophen 
was made. During tiie ne.xt week, . the 
patient was treated with intravenous glu- 
cose and seemed to improve. Her vomiting 
ceased but she continued to run a fever of 
lOr to 102° F. and pulse of 100. There 
was still no definite clinical jaundice and 
the liver was unchanged in size on physical 
examination. 

January 8, 1932, phlebitis of the left ante- 
cubital vein developed and the next day an 
indurated, red. non-tender mass the size of 
an egg appeared in the left axilla. This 
was treated by poulticing. January 10, she 
suddenly became dyspneic, her pulse rate 
rose to 150, and signs of consolidation ap- 
peared at the left base. Her temperature 
mounted to 105° F. and the patient died the 
next day. Pulmonarj' infarction was be- 
lieved to be the most likely cause of death. 
Autopsy revealed a large sub-pectoral ab- 
scess on the left, pneumonia, and signs of a 
generalized sepsis. Grossly, the liver 
showed no evidence of acute yellow atrophy. 
Microscopically, central necrosis was found, 
m'th a few other scattered areas of hepatic 
cell destruction. It was believed that the 
histologic picture in the liver was compati- 
ble with either sepsis or cinchophen pois- 
oning. 

Comment 

In this patient, the first sign of idiosyn- 
crasy to the drug was the development of 
urticaria following the administration of 13 
grams of atophan over two weeks. We 
have no knowledge as to whether she had 
previously been exposed to cinchophen, but 
believe it quite likely in the course of a 
painful illness lasting fifteen years. Prompt 
omission of the drug did not prevent the de- 
velopment of liver damage, manifesting itself 
clinically about two weeks later. Although 
she showed unmistakable signs of hepatitis 
due to cinchophen early in the course of her 
illness, the sepsis which developed was re- 
sponsible for her death, and the histologic 
findings in the liver were equivocal in na- 
ture. Perhaps her resistance to infection 
was lowered bj' the hepatic injur}'. This 


would be in accordance with frequent clin- 
ical observations. 

Discussion 

In the table are summarized 41 cases 
of allergic reactions to cinchophen and 
its compounds, including all the cases 
w'hich were found in the literature and 
the four presented in this paper. We 
have used only cases in which full re- 
ports are given and have therefore 
omitted mere references to this condi- 
tion. We have also omitted 25 cases 
of urticaria occurring in the course of 
the use of farastan and reported with- 
out details in a combined series 
of 1389 cases, (an incidence of 1.7 
per cent). 

The average age of the tabulated 
cases was 49, a figure perhaps influ- 
enced by the fact that the cases treated 
were largely sufferers from chronic 
arthritis or gout. Twenty-five, or 61 
per cent, were in females and 39 per 
cent in males. The amount of the drug 
used before S}anptoms appeared varied 
from one gram to 115 grams, the aver- 
age being 16.6 grams. The duration 
of administration was tw'o weeks or less 
in all but five instances, with 5.3 days 
as an average. 

Thirty-five of the 41 cases used 
cinchophen or atophan before symp- 
toms began, two neocinchophen and 
two farastan. One patient was found 
sensitive to both atophan and novato- 
phan and one (No. 40) to oxyl-iodid, 
farastan and cinchophen. In common 
with other drugs which often cause 
allergic skin manifestations, cincho- 
phen and its compounds seem to be 
more prone to cause one type of der- 
matitis, although not to the exclusion 
of several others. In tliis series, the 
urticarial type, with erjdhema, wheals 
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or subcutaneous edema, was most fre- 
quently found, occurring in 16 cases. 
A scarlatiniform eruption was noted 
in six and a papular in five. Other 
types described included purpuric, mor- 
billiform, vesicular and bullous lesions. 
Three cases cited by Schilling^'' 
showed “aphthous” ulcers in the 
mouth. As mentioned before, fever 
accompanied the dermatitis in about 
25 per cent of the cases. Five showed 
various gastrointestinal S3'mptoms (ex- 
clusive of jaundice), and in three, al- 
buminuria was noted. In four cases, 
alarming syncope with vasomotor col- 
lapse took place, all recovering. Three 
of these also had skin eruptions. Rectal 
bleeding and bladder tenesmus were 
two other possibly allergic manifesta- 
tions noted. 

In view of the present conception 
e-xpressed by Rackemann,'''’- that, “little 
doubt remains but that hypersensitive- 
ness in man is acquired, just as t}q)ical 
anaph}'laxis in animals is acquired,” it 
is interesting that 14, or about a third 
of the cases, developed symptoms after 
exposure over a period of two days or 
iess, many apparently showing an 
allergic type of response after a single 
administration of the drug. In onty 
two of this group was a definite his- 
tory obtained of a previous use of 
cinchophen unaccompanied by mani- 
festations of hypersensitiveness. How- 
ever, with the multitude of proprietary 
nnxtures containing cinchophen and 
the propensity of sufferers from the 
arthritic diseases to sample many dif- 
ferent remedies, it seems quite likely 
that previous exposure may have ac- 
tually taken place without the observ- 
er s knowledge. 

The mechanism of the acquisition 


of h 3 'persensitivity from simple non- 
protein substances such as cinchophen 
is as 3 'et not completel 3 ’^ understood, al- 
though some insight into this problem 
is given b 3 '- the work of Landsteiner,®^ 
who has been able to combine many of 
these substances with homologous ani- 
mal sera, and thus create compound 
proteins which have immunologic ac- 
tivity comparable to foreign serum. It 
is possible to suppose that some such 
combination may be formed in vivo. 
The patient might thus become sensi- 
tized shortl 3 '- after the first adminis- 
tration of the drug. The variable, in- 
dividual response to this sensitization 
would control not only the appearance 
or non-appearance of symptoms on 
further administration, but also their 
extent and duration when they do ap- 
pear. In every case in which cinch- 
ophen was re-administered, an aller- 
gic type of response was elicited, often 
after a single dose. This reaction was 
essentially the same in most instances 
as the initial one, although in one case 
the dermatitis was absent in the second 
attack (fever and chill being the onl 3 ' 
manifestations), while, in another, 
only the second attack of vasomotor 
collapse was accompanied by an ery- 
thematous eruption. This constancy 
of response to re-administration (in 
two cases the patient was retested 
three times) would be fully compatible 
with a specific, acquired sensitivity. 

Skin tests to cinchophen were nega- 
tive in six cases, and positive in only 
two (Fink®®), both of these giving a 
previous history of allergy. Three 
additional cases (Nos. 21, 27 and 40), 
also gave a story of hypersensitivity in 
the past, the first to veronal, the sec- 
ond to salicylates, while the last had 
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had urticaria of unknown etiology. Ac- 
cording to Zinsser, positive skin re- 
actions in drug sensitivity are not often 
obtained and “passive local homolo- 
gous sensitizations by the Prausnitz- 
Kiistner reaction have in general been 
negative.” 

In six of the 41 cases, the allergic 
manifestations were associated with 
evidence of liver damage. Three of 
these (Nos. 24, 33 and 34) showed 
evidence of mild liver involvement im- 
mediately following an attack of urti- 
caria, in one (No. 34) a positive Van 
den Bergh test being the only clue. 
W orster-Drought’s’- classical case 

(No. 24), had urticaria following the 
ingestion of 16 grams in twelve days; 
three weeks later the patient took only 

0.5 gram, with resultant more severe 
urticaria and jaundice lasting three 
weeks before recovery. In two other 
patients (Nos. 32 and 36), the skin 
eruption accompanied the severe jaun- 
dice, along with attacks of angio-neu- 
rotic edema in one (No. 32). Although 
the number of cases is not large, it is 
easy to see that dermatitis due to 
cinchophen may be followed by liver 
damage. Furthermore, as evidenced 
by cases 33, 34, and 41, immediate 
cessation of the drug may not prevent 
this more serious complication. How- 
ever, as opposed to Worster-Drought’s’^ 
one case where the premonitory urti- 
caria was disregarded and jaundice 
followed the second administration of 
the drug, there are 18 other cases 
which were retested with the drug and 
Schilling’s-’’ patient (No. 30) to whom 
cinchophen was given for five weeks 


following the appearance of allergic 
manifestations — all without evidence 
of hepatic injury. In three of our 
cases, tests for liver function were nor- 
mal during or shortly following the 
appearance of the rash. It is impossi- 
ble, then, to state that dermatitis oc- 
curring in the course of cinchophen 
administration is necessarily an omi- 
nous sign and that liver damage will 
follow. But we do wish to reempha- 
size that its appearance should call for 
immediate and final withdrawal of the 
drug, along with measures designed to 
protect the liver, such as the forcing 
of carbohydrate. 

Summary and Conclusions 

1. Four cases of allergic reactions 
to cinchophen and its derivatives are 
presented in detail, and 37 others are 
summarized from the literature. 

2. The pharmacology and the ther- 
apeutic and toxic actions of this group 
of drugs are briefly reviewed. 

3. Many cases appear to show ah 
idiopathic, non-acquired sensitiveness, 
but previous use of the drug is not en- 
tirely ruled out. 

4. Re-administration has invariably 
produced a similar allergic reaction, 
often following immediately upon the 
first dose. 

5. While only six cases were asso- 
ciated with hepatic involvement, the 
appearance of dermatitis or other al- 
lergic manifestations is believed to 
indicate: first, the immediate and final 
withdrawal of the drug; second, the 
prophylactic administration of glucose 
for at least one week. 
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A Comparative Study of the Choleretic Effect of Bile 
Salts and Oleic Acid and Bile Salts'^? 


REi-nF,x Fikkelstein-, ir.D., F.A.C.p!?’End Eman-uee W. 

Brooklyn, Ncxu York 


Lipschutz, M.D., 


F OIv tlic . past year we have em- 
ployed a mixture of oleic acid and 
bile salts for the treatment of pa- 
tients suffering from various forms of 
gall-bladder disease. The results ob- 
tained, which were reported elsewhere*® 
''ere gratif 3 'ing in a large number of 
cases. We then decided to undertake 
an experimental study of the chole- 
reffc effect of bile salts and of oleic 
acid with bile salts to ascertain whether 
oleic acid which has a direct action on 
the gall-bladder also enhances the, well 
known choleretic effect of bile salts. 

heoretically, as will be shown later, 

Jt appeared plausible that such would 
be the case. Dr. A. C. Ivy, in a com- 
munication to one of us (E.W.L.), en- 
couraged the undertaking of this prob- 
ein and referred to certain kmown 
factors by which he indicated the final 
outcome of the experiment. 

Before proceeding, it is important 
to define the terms “choleretic” and 
^ cholagogue”. The two terms are not 
interchangeable. The term “choleretic” 

IS appiiecj to a substance that is capable 
0 stimulating bile formation by the 
iver and its excretion from the liver. 

*Received for publication June 3, 1932. 

♦u ' Tf®"’ Gastrointestinal Department of 
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The term “cholagogue” is used to de- 
scribe a substance which stimulates the 
expulsion of bile through the bile pas- 
sages and gall-bladder. 

Method of Procedure 

Thirty patients were used for this 
experiment, 18 women and 12 men, of 
ages between thirty and fifty years. 
Of these patients, eight suffered from 
chronic cholecystitis, two from chole- 
lithiasis, four from duodenal ulcer, two 
from cholangitis and one from gastric 
ulcer. The remaining 13 patients on 
examination showed no gastrointestinal 
or gall-bladder disease and were ad- 
mitted to the hospital for other condi- 
tions. Each patient was subjected to 
biliar)^ drainages on three different 
days. The drainages were conducted 
over a period of three hours each day. 
On the first day no stimulation was 
used, on the second day bile salts were 
used and on the third day a mixture of 
oleic acid and bile salts was used. In 
this manner we were able to compare 
the quantities of bile collected in a 
definite period each day. 

The Jutte duodenal tube was uni- 
formly used in these experiments. This 
tube has a small metal tip, which facil- 
itates its passage through the pylorus 
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into the duodenum. It also has a num- 
ber of perforations for a distance of 
about two inches at its distal end, thus 
permitting a more thorough collection 
of the duodenal contents than is possi- 
ble with any other tube. To further 
minimize the possible loss of duo- 
denal contents, the patient was kept 
in a modified Trendelenberg position 
throughout the three hour period. The 
position of the tube in each instance 
was ascertained by fluoroscopic obser- 
vation. The time required for the pas- 
sage of the tube with some manipula- 
tion under the fluoroscope was from 
ten to thirty minutes. 

As soon as the tube was in the sec- 
ond portion of the duodenum, ten 
cubic centimeters of warm water were 
administered through it and the tube 
clamped off for a period of ten min- 
utes, after which time it was connected 
to a drainage bottle and the duodenal 
contents collected for one hour. Then, 
second and third hourly specimens 
were collected separately in a similar 
manner. No suction was used. On the 
second day the same procedure was 
followed, but three grains of bile salts 
(sodium glycocholate and sodium tau- 
rocholate in equal parts) were dis- 
solved in the ten cubic centimeters of 
warm water. On the third day, with 
the same procedure, six cubic centi- 
meters of oleic acid, together with 
three grains of bile salts, were admin- 
istered through the tube. In 10 of the 
30 cases only two cubic centimeters of 
oleic acid were used with three grains 
of bile salts. 

Results 

.*\s shown by table 1, 17 of the 30 
c.xperiments showed that there was a 


E. W. Lipschutz 

definite increase in the quantity of bile 
collected on the second day when bile 
salts were used to stimulate biliary se- 
cx'etion. The lowest inciease was 13 
per cent, and the highest 180 per cent, 
the average being -91.4 per cent. On 
the third day’ of the experiment when 
oleic acid was combined with the bile 
salts, there was a definite increase of 
bile collected during the three hour 
period in 25 of the 30 patients experi- 
mented upon. The lo\vest increase at 
this time was 17 per cent and the high- 
est 444 per cent. The average increase 
amounted to 143.6 per cent. Inci eases 
less than 25 cubic centimeters \vere not 
included in these figures. 

Gall-bladder bile, or so-called B-bile, 
was not obtained on the first and sec- 
ond days when only water and bile 
salts were used as stimulants. On the 
third day when oleic acid and the bile 
salts were injected into the duodenum, 
a dark heavy bile, B-bile, was recov- 
ered in all instances with the excep- 
tion of the cases of two patients whose 
gall-bladders had previously been le- 
moved. The gall-bladder bile, or B- 
bile, recovered amounted to between 35 
and 45 cubic centimeters and iu each 
instance appeared from two to five 
minutes after the administration of the 
oleic acid and bile salts through the 
duodenal tube. In this connection, it is 
interesting to note that Lyon et ah, u"! 
similar experiments emplo3dng sodium 
dehydrocholate, have reported that 
they have observed that this substance 
inhibits the gall-bladder emptying 
function. 

As a general rule, the bile recovered 
on the third day of the experiment, 
throughout the entire three hour peri- 
od, contained an increased amount ot 
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Table I 

Showixg Amounts or Bile Collixted on the Three RESPECTn^E Days and Quantities 
OF Oleic Acid Used, and Percentage Increase in Dh-ferent Subjects 


1 

Case! 
Xo. '■ 

i 

1 

1st clay 
Xo stim- 
ulation 

2nd day 

Bile Saits" 

3rd daj- 
Oleic Acid and 

Bile Salts* 

Remarks 

3 hour 
quantity 

3 hour 
quantity 

Percentage 

increase 

3 hour 
quantity 

Percentage 

increase 


1 1 

lvi2 c.c. 

159 c.c. 

20 

240 c.c. 

51 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

2 

247 c.c. 


0 

252 C.C. 

0 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

3 

290 c.c. 

240 c.c. 

0 

443 c.c. 

39 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

■ 

250 c.c. 

• 99 c.c. 

i 

0 

468 c.c. 

71 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

5 

121 c.c. 

165 c.c. 

36- 

545 c.c. 

317 

B bile obtained on 3rd dajL 
6 c.c. Oleic acid used. 

6 1 

41 c.c. 

10 c.c. 

0 

162 c.c. 

197 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

M 


159 c.c. 

0 

280 c.c. 

17 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

s 

55 c.c. 

35 c.c. 

0 

! 

233 C.C. 

1 

1 

250 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

9 

116 c.c. 

259 c.c. 

123 

294 c.c. 

no 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

10 

i 203 c.c. 

1 

122 c.c. 

0 

430 c.c. 

92 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 



263 c.c. 

171 

217 c.c. 

82 

B bile obtained on 3rd day. 

6 c.c. Oleic acid used. 

12 

SO c.c. 

224 c.c. 

ISO 

335 c.c. 

268 

B bile obtained on 3rd daj'. 

6 c.c. Oleic acid used. 

13 1 

120 c.c. 

141 c.c. 

0 

263 c.c. 

85 

B bile obtained on 3rd daj'. 

6 c.c. Oleic acid used. 

14 

93 c.c. 

1 

240 c.c. 

15S 

447 c.c. 

33S 

B bile obtained on 3rd day. 

6 c.c. Oleic acid used. 

IS 

610 c.c. 


45 

1047 c.c. 

71 

Patient cholecystecto- 
mized. 

16 

275 c.c. 

384 c.c. 

39 

568 c.c. 

92 

B bile obtained on 3rd day. 

2 c.c. Oleic acid used. 

I7~ 

262 c.c. 

180 c.c. 

0 

385 c.c. 

31 

B bile obtained on 3rd day. 

2 c.c. Oleic acid used. 


136 c.c. 

360 c.c. 

164 

133 c.c. 

0 

B bile obtained on 3rd day. 

2 c.c. Oleic acid used. 

19 

125 c.c. 

304 c.c. 

143 

469 C.C. 

243 

B bile obtained on 3rd day. 

6 c.c. Oleic acid used. 

■ 

0 

112 c.c. 

112 

238 c.c. 

238 

B bile obtained on 3rd day. 

6 c.c. Oleic acid used. 
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Table I — Continued 


Case 

No. 

1st day 
No stim- 
ulation 

2nd day 

Bile Salts 

3rd day 

Oleic Acid and 

Bile Salts* 

Remarks 

3 hour 
quantity 

3 hour 
quantity 

Percentage 

increase 

3 hour 
quantity 

Percentage 

increase 


21 

120 c.c. 

196 c.c. 

63 

311 c.c. 

1 

125 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

22 

532C.C. 

1 

940 c.c. 

76 

748C.C. 

40 

Patient cholecystecto- 
mized. 

23 

207 C.C. 

304 c.c. 

46 

432 c.c. 

89 

B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

24 i 

193 C.C. 

219C.C. 

13 

346 c.c. 

58 

.. 

B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 

25 

96 c.c. 

58 c.c. 

0 

197 C.C. 

63 

B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 

26 

227 c.c. 

309 C.C. 

36 

1 

246 c.c. ’ 

! 

0 

B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 

27 

77 c.c. 

177C.C. 

129 

255 c.c. 

1 

179 

B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 

28 

a35 c.c. 

! 

180 C.C. 

0 

190 c.c. 

0 

B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 

29 

45 c.c. 

53 c.c. 

0 

285 c.c. 

444 

B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 

30 

270 c.c. 

120 C.C. 

0 

185 c.c. 

0 

B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 


* Note; In making plculations for the percentage increase on the third day, 40 c.c. have 
been deducted in each instance (except in cholecystectomized cases), so as not to include 
this amount which we found was the average quantity recovered from the gall-bladder. 


bilirubin as shown by table 2 and also 
accordingly appeared to be much 
darker in color than the bile recovered 
during the similar period on the first 
two days. Ivy, in his Harvey lecture. 
New York City, on February 18, 1932, 
demonstrated that the gall-bladder does 
not empty at once when stimulated by 
cholecystokinin. Kvidently a similar 
result follows when oleic acid is used 
as a gall-bladder stimulant and this 
may be the reason for the continued 
presence of darker bile in the three 
hourly specimens on the third day of 
the experiment. 

In 10 subjects where only two cubic 
centimeters of oleic acid were used. 


the quantities of bile recovered did not 
average any marked difference from 
those obtained where six cubic centi- 
meters of oleic acid were used. B-bile 
appeared within the same period of 
time, thus demonstrating the marked 
cholagogue action of even small quan- 
tities of oleic acid. 

Chart 1 shows graphically the re- 
sponse obtained on the second and 
third days when bile salts alone and 
oleic acid with bile salts, respectively, 
were used as compared with the first 
day of the experiment when only 
water was used. An analysis of the 
curves readily proves that the response 
to stimulation on the third day was 

























































TABr,K II 

Changes in the Chemicai, and Physicai. Properties op the Bile, on the First, Second and Third Days Respkctivei.y 
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Third day — three hours 

?UM J3d -jSm 
‘uiqnjjiig 

10.9 

4.3 

to 

12.7 

2.6 

m 

to 

9.6 

21.9 

11.8 

VC 

VO 

8.0 

15.6 

m 

;iinD jad -Stii 
‘|oja)saioiQ 

79.2 

23.3 

S'ZS 

118. 

89.3 

81.6 

O 

81.6 

44.0 

40.0 

68.0 

69.3 

49.4 

ntjioads 

1.009 

1.008 

1.009 

o 

o 

1.009 

o 

o 

1.012 

1.011 

1.010 

1.009 

1.012 

1.011 

1.009 

spips lejox 


fO 

- 

1.2 

to 

B 


CO 


VO 

2.0 

CM 

o 

•o‘D — auinio^Y 

240 

252 

443 

468 

545 

162 

280 

233 

294 

430 

469 

to 

748 

Second day — three hours 

tuao jad -Stu 
‘lUqnJiitg 

3.95 

4.0 

2.9 

0.33 

00 

Insufficient quantity for determination 

0.8 

5.0 

— 

2.3 

5.5 

00 

to 

2.0 

00 

tu3D J3d -Sui 
‘loj3}S3ioq3 

79.7 

to 

to 

124. 

14.6 

55.5 

23.0 

00 

00 

34.0 

70.0 

o 

o* 

Tr 

37.6 

53.3 

XIIACJQ 

Dypads 

o 

o 

1.007 

1.008 

o 

o 

1.005 

1.009 
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Chart I 

r- -rwfi' AaMUNTS OF BiLE CoELECTED ON THE FiRST, SECOND 

Showing Composite Curves o JhE * Respectively 


C.c. BILE COLLECTED 
180 



Mouri /z I 1*'^ 2 Z./z. 


prompt, the largest hourly quantity during each hour was tested separately 
being obtained within the first hour. and as a rule the dark, heavy B-bile, 
Table 2 shows some of the chemical usually recovered during the first hour 
and physical changes that occurred in after the administration of oleic acid 
the bile on the different days of the with bile salts on the third day, showed 
experiment. These figures are the the highest figures in the cholestenn 
averages for each of the three hour and bilirubin contents, 
periods. Actually, the bile recovered The specific gravity and total solids 
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were estimated in eacli of tlie speci- 
mens. These figures are of little value 
because of the cellular matter and duo- 
denal debris found in bile obtained by 
the transduodenal method. 

Discussion 

The fact that oleic acid causes the 
gall-bladder to contract and to empty 
has been amply demonstrated by the 
experiments of Gopher and Kodama", 
AVhitaker®, and Ivy"*. Iv}' and Old- 
berg® have proved that a fatty acid 
coming in contact with the duodenal 
mucosa stimulates the formation of a 
hormone which causes the gall-bladder 
to contract and to expel most of its 
contents. They named this hormone 
“cholecystokinin”. This work has re- 
cently been confirmed by Crandall.® 
One of us (E. W. L.') has shown 
roentgenologicall 3 % that five cubic cen- 
timeters of oleic acid, taken orally, 
will likewise cause a gall-bladder to 
expel most of its contents within two 
or three hours. Further work has 
shown that a similar result ma}’’ be 
accomplished with the administration 
of two cubic centimeters of oleic acid. 
Stewart and Ryan,® working with vari- 
ous drugs, corroborated these results 
only when oleic acid was used. 

The choleretic effect of bile salts has 
been amplji^ proved b}’’ the physiolo- 
gists of the latter part of the nine- 
teenth and early part of the twentieth 
centuries. The literature is replete 
with evidence that the stimulating ef- 
fect of bile salts upon the liver cells 
causes an increased production of bile. 

Bayliss and Starling® proved a num- 
ber of years ago that the intravenous 
injection of secretin not only caused 
a copious secretion of pancreatic juice. 


but also doubled the rate of flow of 
bile from the liver. IMellanby^® has 
shown that secretin stimulates bile for- 
mation indirectly by its action on the 
pancreas, i.e., pancreatic stimulation re- 
flexly stimulates the liver. If the ani- 
mal is depancreatized, injections of 
secretin fail to increase the flow of 
bile from the liver, Ivy’^^ has shown 
that oleic acid stimulates the flow of 
pancreatic juice through an hormonal 
action. ^^^Ien oleic acid conies in con- 
tact with the duodenal mucosa it ac- 
tivates the production of secretin. In 
the light of the above knowledge it 
occurred to us that oleic acid should 
have a choleretic effect. Our present 
stud)' confirms this conclusion. 

As to the method of recovering the 
bile, we find that our results compare 
favorably with the quantities shown in 
similar work done by Wakefield and 
his co-workers^®, on a group of six 
cases. The average amount of bile 
they recovered through the duodenal 
tube in a half-hour period, without 
stimulation, was 21.2 cubic centime- 
ters. In our group of 30 cases the 
average half-hourly output, without 
stimulation, was 30.8 cubic centimeters. 
Following stimulation they found the 
average return of bile was 55.6 cubic 
centimeters per half hour. Our re- 
sults show 59.1 cubic centimeters in 
the same period of time,, with oleic 
acid and bile salts stimulation. Mc- 
Clure, Wetmore, and Reynolds^® be- 
lieve that much of the bile excreted 
into the duodenum is lost because of 
the normal downward peristalsis and 
accordingly cannot be recovered by 
means of the duodenal tube. Okada 
et al have concluded that 94 to 99 
per cent of duodenal contents is re- 
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covered through the tube. While we 
cannot with reasonable certainty say 
what percentage of contents is actually 
recovered, we are inclined to concur 
with the opinion of the latter authors, 
judging by the relatively uniform 
quantities we recovered from individ- 
ual subjects on the different days. 
There is no evidence in our results of 
daily gross fluctuations ; only increases 
in quantities that were due to stimu- 
lation were noticed. In fact, after 
noting the quantities collected on the 
first and second days, we were able to 
predict approximately the results of 
the last day’s draining. We believe 
that the patient’s position during the 
drainage period and the type of tube 
used are factors of considerable im- 
portance. It does not seem plausible 
to assume that by virtue of some un- 
known coincidental factors, more bile 
found its way through the duodenal 
tube on the third day of the experi- 
ment, to give us persistent increased 
quantities in 83 per cent of our cases. 

Summary and Conclusions 

The comparative choleretic effect of 
bile salts and oleic acid and bile salts 
has been studied in a group of 30 sub- 
jects. In each case the bile was col- 
lected by means of a duodenal tube on 
three different days for three hourly 
periods. The first day served as a con- 
trol day, when no stimulation was em- 
ployed. On the second day three 
grains of bile salts were used for stim- 
ulation. and on the third day three 
grains of bile salts plus six cubic cen- 
linicter.s of oleic acid were used. In 
ten subjects, only two centimeters of 
oleic ,icid were used with three grains 


of bile salts, to detect any possible 
alteration in the results obtained. The 
detailed technic is described. The quan- 
tities of bile drained on each day were 
noted, and examinations of the differ- 
ent samples of bile were made for pos- 
sible chemical or physical changes. Less 
than 25 cubic centimeters was not con- 
sidered a sufficient quantity to be ac- 
cepted as an increase. 

The following results were obtained : 

1. In 17 patients, the quantity of 
bile collected was increased on the 
second day when bile salts stimulation 
was used. The lowest increase was 13 
per cent, the highest 180 per cent, the 
average amounting to 91.4 per cent. 

2. In 25 patients, the bile collected 
on the third day was increased when' 
oleic acid and bile salts were used. 
The lowest increase was 17 per cent, 
the highest 444 per cent, the average 
increase amounting to 143.6 per cent. 
The ten cases receiving the smaller 
amount of oleic acid did not show any 
appreciable difference in the quantity 
of bile excreted, and were included in 
the above figures. Gall-bladder bile 
was obtained in every instance on the 
day when oleic acid had been used, 
with the exception of two cholecystec- 
tomized cases. The average quantity 
of this bile recovered was about 40 
cubic centimeters. 

3. Figure 1 shows graphically the 
response obtained after stimulation on 
the second and third days. 

4. While some chemical and phys- 
ical changes were noted in the differ- 
ent samples of bile, it is difficult to 
draw definite conclusions in view of 
the fact that the bile was obtained 
transduodenally. • 
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As a result of this study, it may be 
concluded that oleic acid even in small 
quantities is not only a potent chola- 
gogue but also definitely enhances the 
choleretic eftect of bile salts. 


We wisli to acknowledge our thanks to 
Dr. Maurice Vaisberg and Dr. Harry Sher- 
man for tlieir kind assistance in these ex- 
periments, and to Mr. Kurt Heinhold for 
tlie chemical analysis of the various speci- 
mens. 
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Lobar Pneumonia'^ t 

A Report of 2039 Cases 

By Otis S. Warr, M.D., F.A.C.P., and Jacob Alperin, A.B., M.D 
^ M emphisy T ennessee 


ROM January 1, 1916, to De- 
cember 31, 1931, inclusive, 2039 
cases of lobar pneumonia were 
observed in the Memphis General 
Hospital. Of this number, 517 oc- 
curred in white patients and 1522 in 
negroes. During this same period, the 
white patients comprised approximately 
one-third of the total discharges from 
the hospital but only one-fourth of 
the total number with pneumonia. 

Incidence 

The morbidity of pneumonia, ac- 
cording to Blake, ^ depends upon the 
pathogenic properties of the organism, 
the opportunities for infection, and the 
factors of susceptibility and resistance. 
Since neither the Memphis City Board 
of Health nor the Tennessee State 
Board makes pneumonia a reportable 
disease, it is impossible to ascertain 
its true local incidence. It is well 
known that the number of cases varies 
greatly from year to year in all locali- 
ties. This fact is strikingly illustrated 

‘Accepted for publication November 11, 
1932. Read before the Pan-American Med- 
ical Association (I^Iedical Section) March 
3, 1933, Dallas, Texas. 

tl'rom the Memphis General Hospital 
and the Department of Ivledicine, Univer- 
sity of Tennessee, College of Jsledicinc, 
Memphis, Tenn. 


in chart 1. During the sixteen years 
covered in this study, the lowest inci- 
dence was in 1920, with 44 cases, and 
the highest in 1931, with 304 cases 
(chart 5). Thus, in 1920 the 44 cases 
represented 1 per cent of the total dis- 
charges, whereas the 304 cases in 1931 
represented 2.8 per cent (chart 1-a). 

Institutional statistics such as these 
offer the only means of estimating the 
incidence of pneumonia other than 
mortality tables. Since, as will be 
shown later, the death rate also varies 
widely from year to year, these mor- 
tality tables give only an approximate 
idea of tbe number of cases. The dis- 
crepancy is illustrated in a comparison 
of the incidence and death rate at the 
Memphis General Hospital with the 
mortality for the City and State 
(charts 1, 2, 3, 5). 

Chart 1 shows the relative incidence 
of pneumonia among the rural and 
urban population for the State of 
Tennessee. Except for 1918, when 
there was a sharp rise, probably be- 
cause of the influenza epidemic, there 
was only a slight variation in the mor- 
tality among the rural white and negro 
population and but little more among 
the urban whites. On the other hand, 
the rate was much higher and more 
variable among the urban negroes. 
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KSATH RATS 



The crowded, unhygienic living condi- 
tions of the urban negroes account not 
only for the higher incidence, but also 
for the higher death rate. 

The importance of meteorological 
conditions as predisposing factors in 
the occurrence of pneumonia cannot be 
doubted, yet no one has been able to 
define this relation satisfactorily. Chart 
6 shows a comparison between the 
pneumonia deaths in the Memphis 
General Hospital and in the City of 
Memphis, and the precipitation, rela- 
tive humidity, days of possible sun- 
shine, and the average mean monthly 
temperature.^ In this series, as in 
many similar studies, no constant rela- 
tion could be found between any of 


14 I 
(3 

I Z 

I I 
10 

9 

e 

7 

6 

5 

4 

3 

2 


I.OBAE. TlirBTlMLOmA -*3)BA.THSr- 



14BI4PHIS QE;H. HOSP. VoT.PEATaS 




/ 





ClIAKT 3 



Lobar Pneumonia 


1477 


tlie meteorological influences and tlie among men because of their occupa- 
pneumonia deaths. tional exposure, yet the fatalities 

Economic conditions may have some among the men and women were al- 
effect upon the incidence of pneu- most equal in the City of Memphis 
monia. In computing the ratio of from 1921 to 1931, inclusive. 



-3)3E,CA1>B.S^- 

Chart 4 

business failures per year® with the Age 

pneumonia death rate in the City of At what age do most cases of pneu- 
Memphis, it was noted that the high- monia occur? Of these 2039 patients, 
est incidence of pneumonia seemed to the majority were between twenty and 
follow the year of the greatest number forty years (chart 4). There seems 
of business failures. The comparison, to have been a marked discrepancy, 
however, is not sufficiently definite to however, between the age incidence 
be significant. and death rate at the General Hospital 

Sex as compared with the mortality in the 

Usually the statement is made that City of Memphis and State of Ten-_ 
lobar pneumonia is more prevalent nessee.^’®’® The rising curve of the’ 
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death rate for lobar pneumonia after 
the fifth decade for the State undoubt- 
edly means that many cases of lobular 
or terminal bronchopneumonia were 
included. The death rate for lobar 
pneumonia in the first decade in Mem- 
phis and Tennessee as reported is un- 
usually high. Holt," in a study of 426 
cases, found that over 90 per cent of 


ally low, whereas in bronchopneumo- 
nia, which is often secondary, it is 
always high, it is reasonable to assume 
that many cases reported as lobar- were 
in reality bronchopneumonia. 

Prognostic Signs 

In the analysis of this series, an at- 
tempt was made to determine those 
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pneumonia which occurred in the first 
three years of life were bronchial in 
type. After the fourth year of life 
bronchopneumonia is more often sec- 
ondary to some other condition. Of 
3778 patients reported to the Memphis 
City Health Department as having 
died of lobar pneumonia, 1079, or al- 
most one-third, were four years of age 
or under. Since the mortality from 
lobar pneumonia at this age is usu- 


data which would aid in predicting the 
most probable outcome of the average 
case. Many physicians have some par- 
ticular sign' or symptom upon which 
they rely for prognosis, while others 
maintain that it is almost impossible 
to foretell the course of any individual 
case. Loomis aptly stated, “There are 
some who have pneumonia whom we 
cannot cure, some whom we cannot 
kill, and some whom wise treatment 
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nnd cood nursing ^vill help to recover. 
In the 2039 cases of lobar pneu 

n,onia of this series, the average he,^t 

of the temperature, the systolic and di 
Is* blood pressure, the pulse pres- 


a constant pulse rate of 120 or above 
as "toxic”. Thus, pneumonia pa 
tients with a persistent tachycardia of 
120 or over have a bad prognosis an^ 
reauire extraordinary care. 


I 

I 

i 




ad the urine tests ''aned but lit- 
vveen those who died and those 
ecovered (table 1)- 

Mgh pulse rate definitely ^auds 

; a reliable indication of the se 
of the disease. Mac^achlan, 
in and Lynch* confirm this an 
ler all cases of pneumonia wit 


. Count Of what prog- 

^." awtth^Xe blood cell count ? 
nostic aid IS 

In actua g re- 

fovTred and those 

into consideration the a„e 


" oi 18'5°° 

OUdbb T'i'Bl,^-^ --^n'tr SXG^^ 


or 

1'?''pLoNO=«= 


TettiperaWr^_jj: 

pu\se__-^:::::.i^-^^ 



b. Casts_j;_i:J^ 
^Vhite b\ood ^ ^ ^ 

o ; * * * 

b. p.■^A•'^• 


Cases 

Recovered 

108M____ 

""’’’df _ 


20,202 

82 % 


Cases 

^\ 02 ^degr 2 ^ 

122 _______ 

^Jl 0 / 63 ____ 

47 _ 


18,045 

79% 




W.B.C- 

^UOVSAI^DS 



Lobar Pneumonia 


1481 


and that some patients with a leuko- mann test was 26 per cent, as com- 
cytosis above this fignre lived and pared with 27.1 per cent for the entire 
some with a low count died. A very series. The difference is too slight to 
low leukocyte count signifies a poor be significant. 

response on the part of the patient and Lobes Involved. A comparison of 
a bad prognosis. Finally, emphasis the involvement of the different lobes 



Chart 8 


should be placed on the fact that, in may be seen in chart 8. Two or more 

this series, during the period of life lobes were affected in almost one- 

when lobar pneumonia is most com- fourth of the series. The mortality 

mon (twenty to forty years), the ma- was higher when the disease was pres- 

jority of the patients with a white cell ent in both lungs than when two or 

count above' 18,500 died. more lobes of one lung were involved. 

Syphilis. What effect does syphilis The lower lobes were involved more 

have on the prognosis in lobar pneu- than twice as often as the upper, and 

monia? In this group, 458 patients, the right lower more than twice as 

or 22.4 per cent, gave a positive Was- often as the right upper. ^ 

sennann test. The mortality rate for , Blood Cidtnres. Blood cultures were 
the number with a positive Wasser- made in 281 cases. In 90, or 32 per 
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cent, a positive culture was reported. 
The mortalit)'- among those with a 
positive culture was 52.2 per cent, as 
compared with 24.2 per cent for those 
with a negative culture (table 2). 

Sputum. The sputum was studied in 
574 cases. The laboratory reported a 


of early adult life. In this series, the 
greatest number of cases oh Type I, 
like those of Types II and III, oc- 
curred between the third and fourth 
decades (chart 9). 

Previous Attacks. Three hundred 
and thirty-five patients, or 16.4 per 


Tabue II 

Lobar Pneumonia — Memphis GenErae Hospitae 
(2039 cases) 



No. of 
Cases 

Number 

Died 

Mortality 

Noi with 
Pos. Bl. 
Cult. 

Number 

Died 

Mortality 

Type I 

104 

27 

25.9% 

31 

14 

45.1% 

Type II 

69 

17 

24.6% 

10 

9 

90. % 

Type III 

73 

21 

28.7% 


4 

40. % 

Type IV 

180 

38 

21.2% 

16 

7 

44.4% 

Pneumococcus 
(not typed) 

44 

12 

27.2% 

14 

7 

50. % 

Pneumococcus 
(2 types) 

13 

2 

15.4% 

2 

■ ^ 2 

100. % 

Streptococcus 

49 

13 

26.5% 

7 

4 

57.1% 

Mixed types 

42 

10 

23.8% 




Total 

574 

140 


90 

47 


Average 



24.2% 



52.2% 





Blood culture taken in 281 cases: 
32% positive blood cultures 


streptococcus in 49 of this number, 
and seven of these showed a positive 
blood culture. Although clinically 
these were cases of lobar pneumonia, 
objection might be raised to their in- 
clusion in the series. Of the 426 cases 
showing a single type of pneumococ- 
cus, 180 were Type IV, 104 Type I, 
73 Type III, and 69 Type II (table 2). 
It was interesting to observe the 
marked variation from year to year 
in the relative incidence, as well as 
the mortality of the different types. 

It is generally conceded that Type I 
lobar pneumonia is primarily a disease 


cent, gave a history of one or more 
previous attacks of pneumonia. The 
mortality of this group was 22.6 per 
cent, as compared with 28.3 per cent 
for the remainder of the series (table 
3). It is thought by some that one at- 
tack predisposes to a second, yet the 
fact that the mortality was less among 
those who had previous attacks would 
indicate a certain amount of lasting 
immunity. 

Complications 

In table 4 are listed the most im- 
portant complications recorded in this 
series. 
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Doubtless it is overlooked more often treatment of this series of cases. The 
than any other complication in pneu- groups are too small to justify any 
monia. conclusions for or against the use of 

Multiple gastric ulcers complicated any of these remedies. Nevertheless, 


Table IV 

Lobar Pneumoxia — Memphis Ge.ver^u. Hospital 
(2039 cases) 


Complications 

Total 

Cases 

Number 

Died 

Mortality 

Operative 

Mortality 

Empyema 

53 

12 

22.6% 

19.3% 

Lung abscess 

9 

5 

44.4% 

— 

Pericarditis 

16 

13 

81.2% 

— 

Endocarditis 

4 

2 

50. % 

— 

Pleural effusion 

8 

1 

12.5% 

— 

Otitis media 

44 

0 

— 

— 

Mastoiditis 

7 

1 

14.2% 

25. % 

Meningitis 

35 

33 

94.2% 

— 

Delirium 

86 

64 

74.4% 

— 

Paraplegia 

1 

1 

100. % 

— 

Jaundice 

34 

15 

44.1% 

— 

Peritonitis 

5 

4 

80. %> 

100. % 

Tuberculosis 

27 

13 ! 

48.1% 

— 

Supp. parotitis 

1 

0 

— 

— 

Lymphadenitis 

2 

1 

50. % 

— 

Thrombophlebitis 

1 

1 

100. % 

— 

Subcut. abscess 

10 

2 

20. % 

— 

.\cute arthritis 

4 1 

2 

50. % 

— 

Pregnancy-abortion 

16 

6 

' 37.5% 

— 

Erysipelas 

4 

2 

50. % 

— 

Epidemic parotitis 

3 

1 

33.3% 

— 

Pyelo-nephritis 

19 

12 

63.17o 

— 

Ulcers- — one each 
(leg, rectum, gluteal 
skin and stomach) 

4 

1 

25. % 



one case. Death was caused by gas- it is interesting to consider the results 
trie hemorrhage, as shown at autopsy, obtained with some of the drugs most 

commonly employed. 

Treatment Digitalis. It will be noted that digi- 

In table 5 and chart 10 are listed the talis alone or in combination with 
various remedies employed in the some other drug was used m 1-31 
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cases. The average mortality for this 
group was 31.1 per cent. It was used 
alone in 745 cases, with a mortality 
of 22.5 per cent. The highest mor- 
tality, 58.2 per cent, occurred in the 


Caffeine. . Next to digitalis, caffeine 
seems to have been the most popular 
stimulant employed. It was used 
alone in 86 cases, one-half of whom 
died. When combined with some other 


Tabce V 1 

Lobar Pneumonia — Memphis Generae Hospital 
(2039 cases) 


T reatment 

Total 

Number 

Cases 

Number 

Died 

Mortality 

Average Hosp. 

Stay of 
Those Who 
Recovered 

Digitalis 

745 

168 

22 . 5 % 

16.1 days 

Dig. and quinine 

128 

38 

29.6% 

18.7 days 

Dig. and caffeine 

175 

103 

58.2% 

21.1days 

Dig. and antiserum 

15 

7 

46.6% 

17.5 days 

Dig. and pneu. antigen 

55 

13 

23.6% 

18.2 days 

Dig. and strychnine 

26 

5 

19.1% 

12 days 

Dig., caff, and quinine 

36 

20 

55.5% 

21.9 days 

Dig., caffeine and 
strychnine 

36 

1 

14 

38.8% 

i7.3 days 

Digitalis (alone or 
in combination) 

1 1 

1231 

383 

31.1% 

17 days 

Quinine 

44 

6 

13.6% 

14.8 days 

Quinine (in some 
combination) 

163 

60 

36.8% 

19.5 days 

Caffeine 

86 

43 

50. % 

22 . 3 days 

Caffeine (in some 
combination) 

271 

154 

56.8% 

21. 6 days 

Antiserum 

8 

2 

25. % 

12.8 days 

Pneumococcus 

antigen 

12 

3 

25. % 

11.1 days 

None of the 
above drugs 

636 

112 

17 . 6 % 

14 days 

General average 



27.1% 

17.2 days 


group in which digitalis was used in 
combination with caffeine. Although 
we did not compare the methods of 
treatment in 1916 with those of 1931, 
it is safe to say that digitalis was used 
routinely more often in 1916 than in 
recent years. 


drug, the mortality was even higher, 
being 56.8 per cent. It should be 
stated, however, that this high death 
rate was not because of caffeine but in 
spite of it, since it was rarely given 
except when patients were desperately 
ill. 
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Quinine. Quinine was used in the 
third largest group. It was combined 
with some other drug in 163 cases, 
with a mortality of 36.8 per cent. In- 
terestingly enough, the lowest mortal- 
ity, 13.6 per cent, of any group was 
in the 44 cases in which quinine was 
used alone. 

Symptomatic Treatment. The next 
most favorable group was the 636 
cases treated S 3 'mptomatically. In these 
the mortalit}’^ was only 17.6 per cent. 
They were doubtless the mild cases, in 
contrast to the severe cases treated 
with caffeine and other stimulants. 

Scrum. The number who received 
pneumococcic serum and pneumococcic 
antigen was too small to warrant any 
conclusion. 

According to popular opinion, pneu- 
monia is a disease which ends by cri- 
sis, but in this series the numbers ter- 
minating by lysis and by crisis were 
almost equal (chart 11). The average 
age of those ending by crisis and lysis 
was 22 and 25 years, respectively. The 
ninth day was the average day of 
crisis in 616 cases in wdiich the exact 
day could be determined. The average 
duration of the uncomplicated cases 
which ended by lysis was twenty-one 
days. 

Considering the large proportion of 
negro patients at the J\Iemphis Gen- 
eral Hospital, an average mortality for 
pneumonia of 27.1 per cent over a 
period of sixteen years compares very 
favorably with statistics from large 
general hospitals in other sections. Dr. 

0. W. Bethea® collected statistics from 
the Massachusetts General, Bellevue, 
St. Luke’s, Garfield Memorial, Cook 
County, and the Charity Hospital and 
found that in 1915, of 2012 cases of 


lobar pneumonia, the mortality was 
32.3 per cent; in 1929, of 2489 cases, 
the average mortality was 40.4 per 
cent. 

Summary 

1. An analysis has been made of 
2039 cases of lobar pneumonia ob- 
served at the Memphis General Hos- 
pital from 1916 to 1931, inclusive. 

2. A comparison has been made be- 
tween the mortality rate for the hos- 
pital, the City, and the State. 

3. The average mortality rate for 
the entire series was 27.1 per cent. In 
spite of the fact that the majority of 
these patients were negroes, the mor- 
tality rate compares favorably with 
published statistics from other munici- 
pal hospitals. 

4. A comparison was made of the 
temperature, pulse rate, blood pres- 
sure, and blood count of those who 
died and those who recovered. No sig- 
nificant difference was found which 
would aid in the prognosis. 

5. The mortality rate of those who 
gave a positive blood culture was 52.2 
per cent, as compared with 24.2 per 
cent for those with a negative culture. 

6. Digitalis was employed in 1231 
cases, with a mortality rate of 31.1 
per cent, as compared with an average 
of 27.1 per cent for the; entire series 
and 17.6 per cent for those treated 
symptomatically. 

7. Since lobar pneumonia is not a 
reportable disease in Tennessee, it is 
impossible to determine its true inci- 
dence or the mortality rate in private 
practice. There is reason to believe 
that the mortality rate for those cases 
treated in private homes is much less 
than these figures and other published 
statistics would indicate. 
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Twins as Biologic Controls in the Study of 
Human Constitution^ 

An Additional Approacli to the Study of Clinical Medicine 

By H. M. ■ Margous, M.D., M.S., and V. W. Eisenstein, M.D., 

Pittsburgh f Pennsylvania 


W E physicians who have seen 
a veritable flood of new dis- 
coveries in science have be- 
come impressed b}’' the importance of 
the environment in relation to human 
disease. The achievements in the field 
of bacteriolog}' pointed to the identi- 
fication of many of the infectious dis- 
eases, and in many instances led to 
the complete solution of the problem 
of contagion and of prevention. The 
fruitful researches in the study of nu- 
trition, the phenomenal discovery of 
the vitamins, for example, pointed out 
factors hitherto unknown in the pro- 
duction of disease. As the web of 
information concerning the function 
of the endocrine glands is being un- 
tangled, we become ' aware of still 
another group of factors — thyroxin, 
insulin, adrenal substance — ^^vhich take 
their place as agents through which 
physical disease may be understood. 

So startling and so important have 
been these discoveries that of late 
there has been a tendency at large to 
think of the mechanism of disease en- 
tirely in terms of infection, of meta- 
bolic derangement, of neoplastic activ- 
ity. or of physiologic dysfunction in 
one direction or another. Many of the 


unsolved problems of disease will, in- 
deed, be conquered when attacked 
from this approach, through researches 
in bacteriology, biochemistry and bio- 
physics. Still, there are certain 
questions which remain unanswered, 
despite most precise objective methods 
of study. What, for example, is the 
meaning of “resistance” or “suscepti- 
bility” to disease ? What underlies 
natural or racial immunity? Why of 
two individuals in the same environ- 
ment, is one chosen for a specific dis- 
ease and the other left untouched? 
What are the relative values of the two 
factors, the environmental and the in- 
dividual, in the complex known as dis- 
ease? 

To be sure, the medical concept of 
disease has always been cognizant, in 
a general way, of the individual him- 
self as a large factor. The element of 
human constitution in disease has been 
noted many times in many ways. 
Hippocrates’ humoral theory classified 
individuals into the traditional san- 
guineus, choleric, melancholic and 
bilious tempers. Through the centu- 
ries clinicians have repeatedly been 
impressed by something of the indi- 
vidual’s “diathesis” in its relation to 
his disease. We have long become 
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familiar with such terms as “phthisic 
habitus,” and “fair, fat and forty,” 
which bear the hint of the relationship 
of physical structure to disease. 

More recently, observers, particu- 
larly on the continent, have concerned 
themselves intensively with attempts 
to define more precisely the meaning 
of human constitution. Muller^, 
Bauer ^ Borchardt®, and others have 
made illuminating contributions, in 
which one finds an attempt to inte- 
grate those basic factors inherent in 
the individual with those other inter- 
playing elements in man’s environ- 
ment which culminate in disease. In 
America, the pioneer efforts thorough- 
ly to study man in relation to his 
disease came from Draper'*, who, be- 
ginning with a study of man’s mor- 
phologic attributes, proceeded to in- 
vestigate certain physiologic and psy- 
chologic aspects of the individual in 
an attempt to make something con- 
crete of the concept of human consti- 
tution. His studies have yielded data 
of considerable importance. They have 
pointed to possibilities of correlating 
individuals of particular constitutional 
make-up with their disease suscepti- 
bilities. His work is of particular in- 
terest to the clinician in that it dem- 
onstrates a tendency of certain patho- 
logic entities to occur with striking 
frequency in some groups, and with 
relative rarity in individuals “consti- 
tuted” differently. Here, indeed, is a 
-‘’’■'SScstion that the development of 
certain disease states is facilitated 
under certain conditions of human 
cotistitution and apparently retarded by 
others. 

.'\nother recent attempt to appraise 
Inunan constitution has been made by 


Petersen and Levinson.® In an ex- 
tremely detailed and interesting inves- 
tigation these writers sought to learn 
something of “the individual consti- 
tutional reactivity”. This work is an 
attempt to define “human constitution” 
in terms of biologic reactions rather 
than in terms of morphologic attri- 
butes. In this respect this newer path 
should lead to a wealth of important 
data which, supplementing such studies 
as those carried out by Draper, should 
result in a more concrete conception 
of “human constitution.” 

The study of human constitution, 
because it concerns itself with the in- 
herent susceptibilities underlying phys-- 
ical disease in man, does not leind itself 
to animal experimentation. We can- 
not add one iota to the knowledge of 
human constitution by investigations 
with guinea pigs or rabbits, no matter 
how carefully conducted and con- 
trolled. On the other hand, the study 
of human material has been hampered 
by a lack of suitable controls. “The 
weak link in the chain of evidence in 
human problems appears to be the 
biologic controls.” And it is for this 
very reason that the study of human 
constitution, which is so vitally related 
to our understanding of disease and to 
effective preventive medicine, has never 
lent itself to exact scientific investi- 
gation. 

This bar to a scientific approach is 
not entirely insurmountable. To a 
degree, adequate human controls are 
available. These are identical twins, 
one of whom serves as a “control ani- 
mal” for the other. It occurred to 
us, therefore, that a study of monozy- 
gotic twins should afford a means of 
measuring the relative importance of 
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the constitutional susceptibilit}’’ factor 
to disease and of the environmental 
influence. To evaluate the inherent 
constitutional predisposition to dis- 
ease. we may obser\’e the progress of 
certain conditions in one of two iden- 
tical twins and then note whether a 
similar effect can be observed on the 
“control animal'’, the other of the 
twins. 

This report concerns itself, there- 
fore, with a study of identical twins 
reported in the medical literature, to 
determine an answer to the question. 
“If an individual is by constitution a 
candidate for a specific disease, would 
he in another trial at life be prone to 
develop the same disease?” For iden- 
tical twins, being derived from the 
same ovum, are reall}’ one individual 
leading two physical existences. Would 
two such identical individuals, either 
in the same or different environments, 
develop identical pathologic processes ? 
The material collected from the liter- 
ature offers an impressive array of 
cases in twins in which the same dis- 
ease attacked both of identical twins 
simultaneously, but under conditions 
wluch would indicate unmistakably the 
role of a latent constitutional suscepti- 
bility. 

Review of the Data 

A review of many different disease 
entities reported to occur in both of 
identical twins indicates that the simul- 
taneous diseases of twins can be 
grouped roughl}’^ into two categories : 
first, conditions arising from obvious 
developmental defects, which are ap- 
parent practicall}’' from birth in both 
twins; second, diseases resulting from 
less obvious defects, which do not be- 
come revealed until a later age. 


Identical anomalies of homologous 
twins have been the subject of numer- 
ous reports in the literature. Table 1 
affords a resume of obvious develop- 
mental defects obsen^ed in identical 
twins. K. Shirley Smith®, for exam- 
ple, reports three cases of congenital 
heart defect in twins. In each instance 
both twins exhibited a patent ductus 
arteriosus. Murray’s* review of this 
subject contains the cases of two sets 
of twins, in which congenital hyper- 
trophic pyloric stenosis occurred doubly 
in each pair. His study included sum- 
maries of many cases of congenital 
abnormalities in twins including in- 
stances of cleft palate, spina bifida, 
polydactylism. absence of femora, 
albinism, and a multitude of other 
developmental defects. Twins, simi- 
larly bom with multiple fractures of 
the extremities and ribs, constituting 
cases of osteogenesis imperfecta, have 
been reported by Welz and Lieb'er- 
man.® 

Some of the congenital abnormal- 
ities of twins do not become manifest 
until the infants are a few months old. 
Such are the cases of cretinism and 
infantile myxedema cited by Hanhart® 
and by Petschacher.^® jMongolism has 
been so often observed in homologous 
twins that Mitchell and Downing^’- be- 
lieve that in no case has it been dem- 
onstrated that mongolism can occur 
in only one of twins which are the 
result of a single ovum pregnancy. 

AbP® calls attention to the fact that 
identical twins show a ready disposi- 
tion to rickets, which may become ap- 
parent when the infants have reached 
a few months of development. In this 
connection, too, Atlee and Tyson^® 
have reported the unusually early de- 
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velopment of tetany, which rarely sets 
in before four months of age, but 
which came to his attention in twins 
eight weeks of age. 

Cases of amyotonia congenita (Op- 
penheim’s disease), not apparent at 


not become apparent until later, when 
normal infantile movements are found 
lacking. 

On the whole, this first series of 
cases demonstrates the fact that homo- 
logous twins often develop identical 


Tabi^e I 

Table Showing Cases Reported in the Literature oe the Simultaneous Occurrence 
OF Developmental Defects in Identical Twins Apparent Practically from Birth 


Condition 

Number of 

Sets of Twins 
— * 

Author and Reference 

Anatomic defects 

Congenital heart defects 
(Patent ductus arteriosus) 

3 

Smith, K. S.: Arch. Dis. Child., ■ 1929, iv, 330- 
334. 

Congenital hypertrophic pyloric 
stenosis 

1 

1 

Moore, H. L. : South. Med. Jr., 1924, xvii, 187. 
Davis, H. H.: Jr. Am. Med. Assoc., 1924, 
Ixxxiii, 686. 

Cases of spina bifida, polydactyl- 
ism, cleft palate, absence of 
femora, etc. 


Murray, G. R. ; Lancet, 1925, i, 529. 

Osteogenesis imperfecta 

1 

Welz, W. E., and Lieberman, B. L. : Am. Jr.’ 
Obst. and (Jynec., 1927, xiv, 49-54. 

Cretinism 

1 

Hanhart, quoted by Siemens, H. W. : Die 
Zwillingspathologie, J. Springer, Berlin, 1924. 

Myxedema 

1 

Petschacher : Wien. Klin. Wchnschr., 1922, 
XXXV, 749. 

Mongolian idiocy in twins 

3 

Mitchell, A. G., and Downing, H. F. ; Am. Jr. 
Med. Sci., 1926, clxxii, 866-872. 

Disposition to rickets 

Many Abt, I. A.: Jr. Iowa Med. Soc., 1924, xiv, 395. 

Tetany 

1 

Atlee, E. D., and Tyson, R. M.: Arch. Pediat., 
1930, xlvii, 513-520. 

Amyotonia congenita 
(Oppcnhcim's disease) 

1 

Forbus, W. D., and Wolf, F. S. : Bull. Johns 
Hopkins Hosp., 1930, xlvii, 309-322. 


birth but manifest in both identical 
twins at the age of five months, have 
been described by Forbus and Wolf,^^ 
who indicate that while the original 
germ defect is present from birth in 
the anterior horn cells of the spinal 
cord, the visible manifestations of the 
dIsc.'t^x•. such as muscular weakness, do 


flaws in their embryonic building 
material, which become discernible in 
the growing infants as a dual anomaly 
or weakness. 

The most interesting of the simul- 
taneous abnormalities of identical 
twins are those which are presented 
late in life in a synchronous and often 
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dramatic manner. These may be 
grouped briefly into four categories, 
namely. 

1. Neoplastic diseases. 

2. Nervous and mental diseases, 

3. Non-infectious .systemic diseases, 

4. Infectious diseases. 

The simultaneous occurrence of 
neoplastic diseases in twins lias been 
reported in a number of instances 
(table 2), and has in most cases been 
explained as a manifestation of a de- 
velopmental defect common to both 
twins. Illustrative cases in this series 
are such as have been reported, notably 
by Croom,^® Benedict,^® Leavitt,^' 
Burkard,^® and Cbamplin.^'’ From the 
^layo Clinic, Benedict has reported 
twin sisters who both developed retin- 
oblastoma of the left eye, within seven 
months of each other. Burkard’s re- 
port concerns twin sisters, both of 
whom at the age of 21 years developed 
fibroadenomas not only of the same 
breast, but of the same part of the 
breast. The twin brothers observed 
by Champlin had both developed small 
round cell sarcomas of the right tes- 
ticle within a few years of each other. 
One of these patients died ; the other 
was saved by timely operation because 
the diagnosis was early suspected. 

Since normally the behavior of iden- 
tical twins is remarkably alike, their 
similar mental aberrations are not sur- 
prising. By far the bulk of reports 
upon the diseases of monoz 3 ^gotic twins 
concerns their identical nervous and 
mental afflictions (table 3). 

Soukhanoff-® has reviewed 33 cases 
in which the form of mental disease 
was the same in each pair; and in 
which, frequently, periods of normal- 
ly occurred in the psychotic twins at 


the same time, even though the indi- 
A'idual patients were in separate insti- 
tutions. Likewise, Duncan and Camp- 
bell'^ have written on 29 instances of 
mental disease in twins showing 
duplicate cases of dementia praecox, 
manic-depressive psychosis, paranoia, 
and so forth, which came on very often 
at the same time and in the same 
manner, and in several instances, even 
though the individual twins lived in 
different cities. 

In the four sets of psychotic twins 
reported by Smith, -- the twins rather 
than the single children in a family 
became psychotic. This wmiter pointed 
out the significant fact that three of 
the four sets of twins had no heredi- 
tary psychopathic taint. Frantz®® de- 
scribes twin brothers, again without 
familial psychotic antecedents, who 
within tw'o years of each other 
developed dementia praecox. Similar 
illustrations of homochronous demen- 
tia in twins have been furnished by 
Marie,®* Worcester,®® Wilson and 
Wolfsohn,®® and others. Wilson and 
Wolfsohn cite the interesting obser- 
vation that there is not a single in- 
stance in which dementia praecox oc- 
curred in only one of identical twins, 
and they conclude that when nervous 
disease thus occurs in duplicate, it is 
most probably the result of inherent 
defects present in both twins. Other 
examples of nervous or mental aber- 
rations have been reported by Gill,®?’ 
Clouston and Savage,®® Toledo,®® 
Hess,®® Targowla,®* and others. 

The systemic diseases, not of in- 
fections origin, occurring simultan- 
eously in homologous twins, comprise 
a variety of conditions, chief of which 
is diabetes mellitus (table 4). W. S. 
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Curtis"’- summarizes 13 cases of dia- 
betes in twins. In the case reported 
by von ]\Iichaelis,““ twin brothers, 
both obese, who followed dift'erent oc- 
cupations, at the age of sixty years 
simultaneously developed diabetes, 
later leg paresthesias, perforating 
ulcers of the toes, and great psychic 
excitement. These brothers died 
within a few months of each other 
of uremia. 

Another striking illustration in this 
series of the occurrence of diabetes 
in identical twins is that cited from 
Wolfsohn.-*"’ Twin sisters without 
familial antecedents of the disease, one 
of whom lived in San Francisco and 
the other in New York, simultaneously 
developed diabetes in their fifty-second 
year, and died within a short time of 
each other of cerebral hemorrhage. 
Other reported instances of the oc- 
currence of diabetes in both of identi- 
cal twins are those of Kiickens,^' von 
iMuller,"’’' ^Murray,' Twincm,’® Wilder 
(in a personal communication to Cur- 
tis"-) Bunce and Dougherty,^' and 
Strouse.^* 

The appearance almost simultan- 
eously of chronic lymphatic leukemia 
in identical twin brothers has been 
described by Dameshek, Savitz, and 
Arbor.®® - The brothers, both cobblers, 
developed symptoms of chronic lym- 
phatic leukemia in their fifty-sixth year 
and suffered a similar course, and died 
within sixty-eight days of each other. 

Isaac AbT® has interestingly pre- 
sented the fact that he and his twin 
brother were apparently both victims 
of cholelithiasis, his twin brother hav- 
ing died of “jaundice” previously. 

Among the other medical conditions 
observed simultaneously in identical 


twins have been nephritis,'*® bronchial 
asthma,'**- bronchiectasis,'*® psoriasis,'*® 
cataract,** pituitary anomalies,'*® Hodg- 
kin’s disease,*® and Von Jaksch’s ane- 
mia.**'’ In most of these cases the time 
of onset or the time of attacks was 
remarkably synchronous in any given 
set of twins. This tendency was well 
realized by the brothers reported by 
Trousseau, one of whom wrote his 
twin in a distant city: “I am now 
having my rheumatic ophthalmia, you 
must be having yours.” 

The simultaneous affliction of twins 
by any of the acute infectious dis- 
eases, especially the contagious dis- 
eases of childhood, are too numerous 
to mention. Galton*® and other ob- 
server's, have noted, moreover, tiliat 
such simultaneous attacks are most 
frequent in identical twins, less fre- 
quent in heterozygotic twins, and least 
common in ordinary siblings. Having 
observed this predisposition to simul- 
taneous development of contagious 
diseases in no less than 9 out of 35 
cases observed, Galton attributed this 
phenomenon to the like degree of sus- 
ceptibility and defense mechanism in- 
herited by both twins. 

Remarkable instances of bacterial 
disease acting similarly and simultan- 
eously in both of twin sisters have 
been described by Kretschmer*® (table 
5). The father of the twins had suf- 
fered with “white swelling of the 
knee”. Within seven months of each 
other the sisters were admitted to the 
hospital, neither presenting any signs 
of active pulmonary tuberculosis, yet 
both having renal tuberculosis pre- 
ponderantly in the right^ side. In both 
cases extensive calcification of the tu- 
berculous process was found. 
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The twins reported by Worcester,"® 
who developed mania simultaneously, 
likewise both developed pulmonary 
tuberculosis which ran an equally ful- 
minating course in each. 

Another noteworthy instance of 
simultaneous and similar bacterial ac- 
tivit)' has been observed by Newman.®® 
Twin sisters were separated at 18 
months of age, one residing in London, 
the other in Ontario. Both had at- 
tacks of measles at seven years of age, 
and subsequently suffered particular^ 
from tonsillitis and bronchitis ; both 
ultimately manifested frank evidence 
of rheumatic disease. 

Primar}'’ chronic polyarthritis has 
been observed simultaneously in iden- 
tical twin sisters by Ley and Snoeck,®*^ 
The children had no hereditary history 
of arthritis. However, both, within 
a few years of each other, developed 
bilateral, symmetrical involvement of 
the joints, with ankjdosis. 

Discussion 

The striking occurrence of identical 
diseases in identical twins, these con- 
ditions often developing at about the 
same time and running so often such 
a remarkably similar course, has a real 
bearing on the answer to the questions 
we have raised. Such occurrence is 
remarkable but not in the least mys- 
terious. The mechanism behind the 
simultaneous appearance of disease in 
twins of advanced age is almost as 
definite as the mechanism behind the 
face of a clock, which causes the gong 
fo strike when the hands arrive at 
the given hour. Let us examine this 
Mechanism, the constitutional factor. 

The development of .identical dis- 
ease, in each of two physically distinct 


individuals derived from a single 
ovum, points unmistalcably to some 
common denominator. This factor we 
choose to call the factor of suscepti- 
bility. It really represents a defect in 
the constitutional structure in each of 
the two individuals. 

When this defect is patent at birth,* 
it may be apparent as a duplicate error 
of gross morphologic nature. Such, 
for example, are the cases of conge- 
nital heart defects, spina bifida, or 
cleft palate. 

In certain instances the inherent 
anatomic defect may be less obvious 
at the start, the abnormality not be- 
coming apparent until a later age. Such, 
for example, is the case where each 
of twins is born with under-develop- 
ment of the anterior horn cells of the 
spinal cord. Since skeletal muscle de- 
velopment depends upon the trophic 
influence of these motor cells, this de- 
velopment fails, and as a result it 
becomes apparent at the third or fifth 
month that the child cannot raise its 
head well, cannot nurse satisfactorily, 
cannot move its limbs well, and in 
brief shows all the features of a case 
of amyotonia congenita or Oppen- 
heim’s disease. What we see is a mus- 
cular maldevelopment ; what is hidden 
is the causal weakness in the motor 
cells of the spinal cord. 

While the importance of a constitu- 
tional defect in the production of cer- 
tain congenital anatomic abnormalities 
is obvious, it is still not often realized 
that the development of such conditions 
as diabetes, or nephritis, cholelithiasis, 
or renal tuberculosis, and probably all 
disease, is influenced by the constitu- 
tional predisposition or resistance to 
such disease. How can one escape 
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the conclusion that such an inexorable 
constitutional influence is at work in 
the production of identical types of 
neoplastic disease in identical twins? 
Such cellular activity must be the re- 
sult of a ripening process in a hidden 
pathologic defect which had remained 
latent for a variable period of years. 
That such identical tumors may not 
come to fruition until the fifth decade 
indicates that a constitutional basis for 
disease which does not become appar- 
ent until late in life must still be 
sought. If it is assumed that some 
sort of inherent defect susceptible to 
neoplastic change is inborn, then it 
would appear that some adequate en- 
vironmental stimulus is necessary to de- 
termine the ultimate development of 
the neoplasm. 

Functional failures have likewise 
their counterpart in the category of 
disease. Under certain conditions of 
living, for example, a latent functional 
defect of the islands of Langerhans 
will become manifest at some later time 
as frank diabetes, as in the twins here 
reported. Likewise, an obscure de- 
fect of mental function will ultimately 
spell psychosis in individuals so con- 
stituted. The probabilities are, how- 
ever, that the mental derangement will 
not occur until the individual either 
arrives at one of the critical develop- 
mental periods, such as puberty or the 
menopause, or experiences some un- 
usual environmental stress. 

Considering the many cases of 
mental disease, of diabetes, of blood 
dyscrasias, renal tuberculosis, choleli- 
thiasis, bronchial asthma, arthritis, and 
so on, observed in identical twins and 
reviewed in our scries, one cannot es- 
cape the conclusion that in such twins 


the constitutional basis for the devel- 
opment of disease is a tangible factor. 
The frequent development of iden- 
tical disease in identical twins at the 
same period of life, and particularly 
at different periods of life, indicates 
beyond the possibility of doubt that 
the latent predisposition to a given 
disease lay in wait, for these individ- 
uals, and depended only upon an ade- 
quate environmental stress to become 
apparent. Clearly depicting such a 
possibility is the case of twins reported 
by Kretschmer,^® both of whom, 
within seven months of each other, 
developed renal tuberculosis, prepon- 
derantly in the right kidney. The in- 
herent weakness in this instance was 
evidently in the right kidney. Disease 
did not result, however, until this 
weakened structure in each of the two 
twins met with the invasive organism. 
The lungs, and other sites equally open 
to the attack of the organism were 
significantly capable of escape. Inci- 
dentally, to guess whether such sus- 
ceptibility is specific for any particular 
noxa is far beyond present knowledge. 

So far it is compellingly demon- 
strated that in individuals for whom 
a very specific biologic control exists, 
that is, in identical twins, the role of 
pathologic susceptibility is a large 
factor. Through a study of the his- 
tory of these twins the disease process 
is seen to be the result of some ele- 
ment in the environment plus the 
necessary vulnerable spot in the indi- 
vidual. So regarded, disease is seen 
to be not a capricious event but . a 
necessary sequence that must follow 
when an individual harboring a defi- 
nite inborn error is placed in an. en- 
' '^o*iment containing many possible 
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cept in its practical application to the 
study of disease. This is not surpris- 
ing because “habitus” represents only 
the superficial pattern in the fabric. It 
is really the warp and woof of that 
fabric that is the basis of human con- 
stitution. 

We are only now beginning to study 
these intimate components of the hu- 
man fabric. The painstaking studies 
of Draper and of his associates have 
already revealed myriads of threads 
that can now be followed to the indi- 
vidual’s disease potentialities. Thus, 
by detailed anthropometric and psy- 
chologic investigations on clinical ma- 
terial comprising a variety of disease 
entities, they are already able to corre- 
late, to an extent, certain distinct con- 
stitutional potentialities with certain 
definite diseases. The work of Peter- 
sen and Levinson enlarged upon the 
possible indices of human potentiality, 
by “seeking to define constitution in 
terms of measurable biologic reactions, 
rather than in developmental attri- 
butes’'. Their approach is through a 
study of various physiologic responses 
of the individual, such as to heat, 
epinephrine, thyroxin, the effects of 
manual labor, and other stimuli too 
numerous even to mention. Just as 
Draper's data through one mode of 
approach, so the correlation of these 
jtbysiologic responses, too. affords a 
moans of appraising various types of 


human constitution. We have only be- 
gun to unearth the various indices of 
human constitution. It is to be hoped 
that the impetus gained from such in- 
vestigations will in time result in stud- 
ies that will corral all of the factors 
comprising the various types of indi- 
vidual make-up. When this has been 
achieved it is likely that the adequate 
clinical investigation of a patient’s dis- 
ease will be preceded by the analysis 
of the individual himself. 

Summary and Conclusion 

The study of pathologic conditions 
in identical twins affords an excellent 
means of discovering disease potential- 
ities. 

The element of constitutional pre- 
disposition is most clearly evident in 
identical twins, since one of these in- 
dividuals serves as a control for the 
other. 

It is suggested that by such con- 
trolled investigation and by other re- 
lated biologic means, including explo- 
rations into the chemical and serologic 
reactions of the individual, the isola- 
tion of the specific components of dis- 
ease susceptibility is made possible. 
^^’ben the clinician is in possession of 
these objective indices of various types 
of human constitutions, he will then be 
in a position to study thoroughly the 
patient as well as his disease. 
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SPONTANEOUS PIYPOGLY- 
CEMIA VERSUS HYPER- 
INSULINISM 

The S 3 Tnptoms associated with an 
abnormally low blood sugar have be- 
come relatively well known to the med- 
ical profession in recent years. The ad- 
vent of insulin brought into prominence 
the clinical manifestations of insulin 
overdosage, the so-called insulin shock, 
and but a few years elapsed before 
Harris in 1924 drew attention to the 
spontaneous occurrence of similar at- 
tacks which he showed to be accom- 
panied by low blood sugar levels. Such 
instances of spontaneous hypoglycemia, 
that is h 3 T)oglycemia unassociated with 
the administration of insulin, have been 
reported with increasing frequency in 
the medical literature. 

In the milder types of reaction the 
s}TOptoms consist of weakness, tremor, 
sweating and sensations of coldness 
and numbness of the extremities. 
There may be a feeling of intense hun- 
ger, though this is by no means con- 
stant. In more severe attacks diplopia 
and tinnitus may be complained of, and 
emotionalism, mental confusion and 
even mania maj’' be observed. Finalh^ 
stupor, or deep unconsciousness ma}"^ 
develop with or without epileptiform 
comnilsions. The blood sugar in milder 
cases maj’’ not be much below 70 milli- 
grams in 100 cubic centimeters of 
blood, but in the more severe t^^pe of 
h}q)oglycemic^ reaction it is usually less 


than 50 milligrams and sometimes less 
than 30. 

It seems well established that the 
development of these striking symp- 
toms is dependent in some way upon 
the low blood sugar level since in the 
majority of cases prompt relief is ob- 
tained b}' the oral or intravenous ad- 
ministration of glucose. In symptoma- 
tolog}', in the presence of a low blood 
sugar level, and in the relief afforded 
by the giving of glucose, these cases of 
spontaneous hypoglycemia parallel the 
cases of insulin shock. It is natural, 
therefore, that the condition is fre- 
quently called hyperinsulinism. 

The use of this term is certainly 
justified in any case like that described 
by Wilder, Allan, Power, and Robert- 
son.^ Their patient at times required 
1000 grams a day of glucose to keep 
the blood sugar above hypoglycemic 
levels. Operation and later autopsy 
showed the presence of a carcinoma 
of the pancreas, originating from islet 
cells, with metastatic growth in the 
liver. From these metastases, a large 
yield of insulin was obtained. This 
case, however, still stands alone in the 
completeness of proof of the existence 
of hyperinsulinism. Almost as con- 
■\nncing are the cases reported by How- 

•WiLDER, R. M., Allan, F. N., Power, 
M. H., and Robertson, H. E. : Carcinoma of 
tlie islands of the pancreas ; hyperinsulinism 
and hypoglycemia, Jr. Am. Med. Assoc., 
1927, Ixxxix, 348-355. 
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land, Campbell, Maltby and Robinson,- 
by Carr, Parker, Grove, and Fisher,® 
and by Womack, Gnagi, and Graham/ 
In these cases relatively small adeno- 
mas of the pancreas made tip of islet 
cells were removed surgically with re- 
sultant cure of severe forms of hypo- 
glycemic attacks. The demonstration 
of the insulin content of these tumors 
is lacking, however, and Bensley, who 
carefully studied the histology of these 
tumors, found certain cytological fea- 
tures which were not typical of normal 
islet cells. But even conceding their 
insulin content as highly probable, the 
small size of one tumor (0.5 cm. in 
diameter), in comparison with the 
normal islet content of the pancreas, 
seems to necessitate the conception that 
such tumors can produce hypoglycemia 
only through an unregulated secre- 
tion of insulin at a time when the blood 
sugar level is low. So that perhaps 
the symptoms in these patients were 
due, not so much to hyperinsulinism 
in a quantitative sense, as to insulin 
delivered in an unphysiological manner. 
The terms dysinsulinism and dysin- 
sulinosis have been proposed to desig- 
nate such defects in insulin secretion. 

But if there is reason for qualifying 
the use of the term hypcnnsuUnisui in 


‘Ho\vi.ani), G., CAMrnict.i,, W. R., Malthy, 
E. J., and Roiunson, W. L. : Dysinsulinism: 
convulsions and coma due to islet cell tumor 
of the pancreas with operation and cure, Jr. 
Am. Med. .Assoc., 1929, xciii, 674-679. 

’Cap.r, D., Pakkku, R., Guovk, E., and 
Eisiif.r, a. O. : Hyperinsulinism from B-cell 
adenoma oS the pancreas, jr. Am. Med. 
Assoc., 1931, xevi, 1363-1367. 

‘Womack, X. t\., Gsaoi, W. B., Jr., and 
Graham, E..-\. : .Adenoma of the islands of 
Lanyerhans with hypoplyccniia, Jr. .Am. Med. 
.As^-oc.. 1931, .xcvii, H31-836. 


connection with these cases which pos- 
sess a definite pathological lesion sug- 
gestive of its presence, how much more 
is caution desirable in the far larger 
group of cases of idiopathic hypogly- 
cemia to which some authors would ap'- 
ply this term. 

The chief factors influencing the 
blood sugar level are summarized by 
Cori° as follows : 

“The blood sugar level depends on 
the relative rate at which sugar enters 
and leaves the blood stream. Mainten- 
ance of a constant blood sugar concen- 
tration requires an in- and out-flow of 
sugar of equal magnitude. When this 
equilibrium is disturbed, the blood su- 
gar may either rise or fall, depending 
on the preponderance of the processes 
which contribute or which cause a 
withdrawal of sugar from the blood. 
Since the blood sugar of mammals re- 
mains normally in the neighborhood of 
0.1 per cent, there must exist a regula- 
tory mechanism which is set in motion 
whenever the blood sugar ranges much 
below or above this figure. It is now 
generally accepted that a rise in blood 
sugar elicits a secretion of insulin and 
that a fall in blood sugar below a cer- 
tain level is followed by a discharge of 
epinephrine. The mechanism of blood 
sugai regulation is therefore intimately 
connected with the action of these two 
hormones on blood sugar production 
and utilization. Iwo processes con- 
tribute sugar to the blood, namely, ab- 
sorption of carbohydrate from the ali- 
mentary canal and sugar formation in 
the liver (from glycogen and other 
sources). The disappearance of blood 
sugar depends on its oxidation in the 

"CORI. C. F.: Aranim.ilian carbohydrate 

nictaboli.sin. Plivsinl. R(>\- IOTi i co 
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tissues and on its conversion into gly- 
cogen and fat ; under certain conditions 
sugar is lost from the blood on account 
of excretion in the urine.” 

It is obvious that the possible causes 
of hypoglycemia are very numerous, 
and that hyperinsulinism is only one 
of these. Aside from a quantitative 
increase in the amount of insulin 
formed, there may occur a state in 
which insulin is secreted continuously 
or at moments of low instead of high 
blood sugar. Some have supposed that 
the secretion of an abnormal type of 
insulin may explain spontaneous hypo- 
glycemia. It is jxissible that at times 
normal amounts of insulin may exert 
an abnormally great effect because of 
the absence of some opposing sub- 
stance. Sugar is known to diffuse from 
the blood at varjnng rates. Tlie rate of 
diffusion of sugar through membranes 
is affected by the presence of very min- 
ute amounts of insulin in the solution. 
It is possible that factors abnormally 
accelerating diffusion into the tissues 
may be at fault in some instances of 
hypogl3'cemia. Hepatectomy in ani- 
mals and extensive liver damage in 
humans are accompanied by hypogly- 
cemia presumably due to an absence of 
liver gljxogen as a source of blood 
sugar. Defective liver gl)'cogenesis or 
defective glycogenolysis may equally 
then be causes of hypoglycemia. Adren- 
alin normall}’- causes gl5fcogenolysis, 
and it is understandable, therefore, 
that disturbances in adrenalin forma- 
tion or in its timely secretion may allow 
the blood sugar to fall to hypogl3xeinic 
levels. The relationship of the pituitar3" 
to the normal blood sugar is far from 
clear, but since pituitrin will raise the 
blood sugar in ltypogl3'cemic patients 


one must envisage the possibilit}’- that 
there may occur a type of hypogly- 
cemia due to pituitary disease. 

It would be needlessl3'^ tiresome to 
discuss theoretical possibilities if in 
fact all human cases of h3'pogl3^cemia 
exhibited identical clinical ph3^siogno- 
mies and if all whose pancreases 
had been explored surgically had 
yielded evidence of lesions capable of 
producing insulin. Such, however, is 
far from being the case. The h3q)ogl3’^- 
cemic s3'mptoms in the reported cases 
of' h3'pogl3'cemia. while on the whole 
qualitatively similar, have shown the 
widest variabilit3’’ in their relationship 
to such factors as exercise, nervous 
strain, the intake of food, infections, 
etc. They var3’- likewise in severit5’- of 
S3unptoms. and in tendency to progress 
or regress. They differ in the type of 
response they give to the glucose toler- 
ance test and in the benefit they obtain 
from the use of high carboh5'drate 
diets or of ketogenic diets. They do 
not exhibit the same effects from the 
thei-apeutic administration of glucose 
or adrenalin or pituitrin. Moreover the 
great variet3' of clinical conditions in 
which an associated h3^poglycemia has 
been observed is evidence in favor of 
its production b3' varied mechanisms. 
Without mentioning all of these clin- 
ical associations it ma3^ be stated that 
h3''pogl3'’cemia has been reported in con- 
nection with hypothyroidism. Addison’s 
disease, adenoma of the adrenal, diabetes, 
acromegal 3 ', pluriglandular S 3 mdromes, 
scleroderma, iatty livers, eclampsia, 
after serious burns, and in 36 per cent 
of a group of 33 moribund patients. 

It ma3’^ well be that closer clinical 
stud3’' of patients who exhibit h3'pogl}-- 
cemia and the S3unptoins that accom- 
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pany it will enable us to determine 
more definitely which cases are due to 
pancreatic tumors of islet tissue. The 
present evidence would seem to indi- 
cate that true hyperinsulinism due to 
such a tumor is among the rarest causes 
of hypoglycemia. Exploratory opera- 
tion may well be reserved for those 
cases in which the severity of the at- 
tacks leads to serious disability or is 
threatening to life. In the absence of a 
tumor it would seem on theoretical 
grounds a dubious procedure to resect 
a large portion of the pancreas as has 
been proposed, since in such cases there 
is at present no way of knowing 
whether the pancreas has been the 
cause of the symptoms. It is true that 
the loss of the major portion of the 
islets could at the worst be compen- 
sated for by insulin injections, but the 
loss of a great deal of the external se- 
cretion of the pancreas may prove to 
have serious consequences. Reported 
operations of this type have not yielded 
satisfactory results. For the present it 
would seem more in accordance with 
our actual lack of knowledge to desig- 
nate all cases of hypoglycemia in which 
no definite proof of cause exists as 
spontaneous or idiopathic hypogly- 
cemia rather than as cases of hyper- 
insulinisni. 


BEDSIDE TEACHING 

There is nothing new under the sun. 
Hippocrates taught at the bedside; and 
from the later school at Salerno, there 
has survived the plaint of a patient at 
what he had to endure from the cold 
hatuls of examining students. Today, 
bedside teaching is no longer the novel- 
ty in this country that it was thirty 


years ago, when its inclusion in the 
curriculum was mentioned with con- 
scious pride in the school catalogue. 
Yet, it is questionable whether in all 
these centuries the technic of bedside 
teaching has been improved or has de- 
teriorated. 

Too often today bedside teaching 
consists of the presentation of the 
history of a patient by the Clinical 
Clerk and of a fifty minute lecture at 
the bedside by the Instructor, who may 
or may not devote a few minutes of 
this time to the examination of the pa- 
tient. The lecture is apt to deal with 
the metabolic abnormalities, the defec- 
tive hematopoiesis, or the renal func- 
tional pathology of the patient, as with 
anything that can be seen, felt, heard, 
or smelled, about his body. It is not 
that this kind of instruction is riot of 
value, but that to give it at the bedside 
seems unnecessarily hard on the stu- 
dents’ feet. 

The raison d’etre for bedside teach- 
ing, is demonstration of the patient. 
There are many ways, of course, of 
demonstrating. Physical signs may be 
taught as a part of the elementary 
course in physical diagnosis and a com- 
parative study of such signs made on 
different patients in the ward. For ex- 
ample, an interesting period may be 
spent in analyzing the various types of 
respiratory difficulties when there is 
occasion to observe them in a number 
of different patients ; or students may 
be shown how to differentiate the com- 
moner small red spots on the patient’s 
skin. Such bedside teaching is usually 
only i^ossible for the physician who is 
responsible for the ward and hence 
knows all of its patients intimately. 

Quite another type of demonstration 
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Dr. D. E. Markson (Fellow), Chicago, 
111. — 1 reprint; 

Dr. Janies R. Nakada (Associate), St. 
Louis, Mo. — 4 reprints. 


Dr. Emil Weiss (Associate), Chicago, III., 
recently resigned, due to ill health, as Pro- 
lessor of Bacteriologj* at Loyola Univcrsil> 
School of Medicine. 


Dr. Llewellyn Sale (Associate), St. Louis, 
Mo., was elected President of the Missouri 
Social Hygiene Association on January 9. 


Dr. Leon T. LcWald (Fellow), New York 
City, has been elected President of the Med- 
ical Association of the Greater City of New 
York. 


Dr. George Morris Piersol (Fellow and 
President), Philadelphia, Pa., was elected 
President of the Medical Club of Philadel- 
phia at its annual meeting during January. 


The Department of Postgraduate Med- 
icine of the University of Michigan and the 
Michigan State Medical Society offered a 
postgraduate course in Pulmonary Tuber- 
culosis, March 20-24, 1933, at the Univer- 
sit}' Hospital, Ann Arbor. Dr. Carl V. 
Weller (Fellow) gave a paper and demon- 
stration on “Pathology of Tuberculosis” ; 
Dr. Arthur C. Curtis (Fellow) gave a lec- 
ture on “Value of the Physical Examination 
in Various Types of Pulmonary Tuberculo- 


sis” ; and Dr. Salvatore Lojacano (Fellow) 
gave a lecture on “Treatment — Funda- 
mentals.” 


Dr. Francis B. Johnson (Fellow), Char- 
leston, S.C., was elected President of the 
Tri-State Medical Association of the Caro- 
linas and Virginia at its Annual Session at 
Greenville, S.C., during February. 


Dr. Peter Whitman Rowland (Fellow), 
University, Miss., was elected President- 
Elect of the Mid-South Postgraduate Med- 
ical Assembly at its Annual Meeting in 
Memphis, February 16. Dr. Arthur F. 
Cooper (Fellow), Memphis, Tenn., was re- 
elected Secretary. 


Dr. Frederick L. Fenno (Fellow), New 
Orleans, La., was recently appointed Consult- 
ing Neurologist to the Eye, Ear, Nose and 
Throat Hospital of that City. 


Dr. Aldo Castellani (Fellow), New Or- 
leans, La., was recently appointed Director- 
in-Chief of the Ross Institute and Hospital, 
London, to succeed the late Sir Ronald Ross. 


Dr. J. 0. Elrod (Fellow), Forsyth, Ga., 
has been elected Vice-President of the Mon- 
roe County Medical Society for 1933. 


Dr. E. C. Swift (Fellow), Jacksonville, 
Fla., was recently elected Treasurer of the 
Duval County (Florida) Medical Society. 


OBITUARIES 


dr. henry G. MEHRTENS 

Dr. Henry Mehrtens’ death came as 
a. sudden shock to his friends and 
associates. Stricken on February 13 
with coronary occlusion-, he did well 
for a few days, but after a second 
attack he failed rapidly and died on 
February 28. 

Dr. Mehrtens was born and reared 
in San Francisco and in 1911 he grad- 


uated from the University of Cali- 
fornia. It was to Stanford, however, 
that he went for his medical work. 
Somewhat more mature than the aver- 
age student, he soon displayed unusual 
ability not only in his specialty of 
Neuro-Psychiatry but in administrative 
medicine; it fell to his lot in various 
times of emergency to serve as Super- 
intendent of Stanford Hospital, and 
since Dr. William Ophiils’ resignation 
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last fall he acted as Dean of the Stan- 
ford Medical School. 

Always a student and bibliophile, 
and a voracious reader of good litera- 
ture both medical and non-medical, he 
had a happy faculty of clear speech 
and sound exposition which at the bed- 
side or in colloquium sustained the in- 
terest of his students. Irrepressible 
scientific curiosity impelled him and his 
associates to carry out numerous scien- 
tific investigations which have made his 
name familiar to all neuro-psychia- 
trists. With his patients he had a 
unique approach: he rode no psychia- 
tric hobby, adhered to no cult and sus- 
tained no exclusive thesis. But with a 
broad technical training and sound 
ps}'chological background, tempered 
with unfailing patience and good hu- 
mor, he led his patients out of the 
labyrinth of their difficulties and re- 
tained them as lifelong friends. Finally, 
there should be set down as his major 
contribution the organization along 
modern lines of the Psychiatric Wards 
at Stanford Hospital. Dr. Mehrtens 
had been a Fellow of the American 
College of Physicians since 1931. 

(Furnished by Arthur L. Bloom- 
I'lELD, M.D., F.A.C.P., San Francisco, 
Calif.) 


DR. CHARLES HOWARD 
DULLER 

Dr. Charles Howard Miller, a Fellow 
of the .'Xmerican College of Physicians 


since 1925, died suddenly from coro- 
nary occlusion on February 2, 1933, 
at the Southern Pacific Hospital in 
San Francisco. 

Dr. Miller was sixty-one years of 
age, a native of Pennsylvania and resi- 
dent in California since 1880. He was 
a graduate of Cooper Medical College, 
now Stanford University Medical 
School, in 1896. Except for a period 
of two years in San Juan, Dr. Miller’s 
entire professional life was spent in 
San Leandro, where he succeeded to 
the practice of his father on the death 
of the latter. Beginning thus as a 
country doctor in what was then a 
village some miles from Oakland, but 
now essentially a contiguous part of 
the larger city. Dr. Miller became one 
of the most prominent and probably 
the best beloved of the citizens of his 
community, wliich he served in many 
civic capacities in addition to his busy 
professional activities. 

As a physician. Dr. Miller always 
exemplified in highest degree the finest 
traits which, we like to believe, char- 
acterize our profession. He was a 
member of the Alameda County Med- 
ical Association and of the American 
Medical Association and on the staff 
of the East Oakland Hospital and of 
the Flighland Hospital. 

(Furnished by Thomas C. Mc- 
CuEAVE, M.D., F.A.C.P., Oakland, 
Calif.) 
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By F. M. Pottenger, M.D., F.A.C.P., Monrovia, California 


O NE of the greatest honors which 
can come to an internist in 
America is to have his col- 
leagues entrust to his care and guid- 
ance the destinies of The American 
College of Physicians, for this organ- 
ization stands for the highest ideals 
and the noblest sentiments wdiich ac- 
tuate medical men in the pursuit of 
knowledge and in the application of 
medical facts to the prevention and 
cure of disease, and to the alleviation 
of suffering. A year ago, on assuming 
the duties of President, I thanked you 
warmly for the confidence which you 
reposed in me, and tonight, I again 
wish to express my grateful apprecia- 
tion for this high honor. 

In accepting the honor, the President 
also assumes the responsibility of fur- 
thering the interests of the organiza- 
tion b}’' keeping in touch with the mem- 
bers and studying their problems. In 
his Presidential Address he is expected 
to comment on the subjects which he 
considers of special importance to the 
College, either in conducting its inter- 


nal affairs, or in advancing and up- 
holding its standards in laboratory and 
clinical practice; or upon special prob- 
lems which may confront the College 
at the time, or press for solution in the 
near future. 

The internal affairs of the College 
seem to be in good order. Its position 
in American Medicine is unquestioned. 
It numbers among its members men 
who are representative of the best in 
research, teaching and practice. By the 
intimate association of its members 
medical knowledge is furthered, the 
enthusiasm of the members is in- 
creased, and friendships are cemented. 
While there are many fields in which 
our organization may direct its ener- 
gies in the service of Medicine, it has 
seemed wise thus far to confine our 
efforts to strengthening our own or- 
cfanization. Heretofore our members 
have preferred to have the College 
stand for leadership in medical thought 
rather than in organization, 3 ’^et ques- 
tions of a vital economic nature are 
arising today both in Medicine and in 
the body politic which are forcing 
themselves upon us and calling for 
leadership in their solution. Would it 


*Read at the Seventeenth Annual Clinical 
Session of the American College of Physi- 
cians, Montreal, Canada, February 6-10, 1933. 
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not be well for the members of the 
College to answer this call and give 
to the solution of these problems the 
aid of their well trained minds ? . 

The Open Mind 
From the time of Hippocrates, in- 
terest in the study of Medicine has 
been stimulated by the fact that it has 
been a continuous excursion into the 
unknown. New fields to be investi- 
gated have required new methods of 
procedure and taxed the ingenuity of 
the curious. New facts obtained have 
called for imagination and patient ob- 
servation to determine the manner in 
which they were to be utilized to im- 
prove conceptions already held. 

One of the difficulties met in the de- 
velopment of Medicine is that which 
attends advancement in any unfolding 
science, that of putting a true value 
both on the ideas already held, and on 
the new ones which are advanced from 
time to time. 

The medical mind can never become 
static. It is necessary only to look back 
a few decades, to see that ideas which 
were accepted as guiding principles, 
now, as a result of further investiga- 
tion, are either greatly modified or 
wholly displaced. We have many facts 
which are safely grounded ; and many 
more which, though accepted, are not 
fully proved. 

The open mind in science is the only 
safe mind, the only mind that can be 
cxjx;cted to progress and utilize knowl- 
edge as it is acquired. It is the mind 
which, knowing its limitations, receives 
ticw things .sympathetically, critically, 
but with a readiness to displace pre- 
vailing belief, no matter how well it 
^-eeins if) be founded, by any new 
knowledge that may be definitely 


proved. Thus, Medicine calls for an 
openness of mind and a criticalness of 
judgment such as it is almost impossi- 
ble to attain. It demands a conserva- 
tism born of knowledge and experi- 
ence, combined with the liberality of 
the adventurer who considers the 
known as never final, but always sub- 
ject to change with increased experi- 
ence. 

Edison is credited with having ap- 
proached new theories with a rare 
open-mindedness and to have classified 
them into two categories ; one, that 
which agreed with what he believed to 
be true ; the other, that which did not 
agree and so was to be investigated. It 
requires a well organized and con- 
trolled mind to classify data as agree- 
ing or disagreeing with ‘^what one holds 
to he true or false’' rather than with 
“what one knoivs to he trive or false.” 
Such a man might never be able to 
speak with the dogmatism of authority, 
yet he would be a safe leader to fol- 
low, for knowledge to him would be 
an open book with every page unfin- 
ished. 

Medical progress has come through 
continuous questioning. A leader who 
progresses along accepted lines and 
pushes the outposts of knowledge a 
little further than those previously es- 
tablished, but does not depart too much 
from the known, is readily followed by 
his confreres ; but the leader who 
climbs over the sides of the groove 
which confines prevailing thought and 
constructs a bridge into the unknown, 
is followed by few. lie at once meets 
opposition from those who are satisfied 
with their own beliefs and whose minds 
can not or will not follow. 

There is a general belief that the 
human mind hungers for knowledge, 
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but it also must be apparent that it 
often shows a strong tendency to resist 
the knowledge which would satisfy the 
hunger ; for, as has been so aptly said, 
"As a means of retarding the entry of 
unusual notions the human cranium is 
a well-nigh perfect mechanism.” This 
was well illustrated in the slowness 
with which the works of Harvey, Jen- 
ner, Pasteur and Lister were accepted 
by the leaders of Medicine of their 
day, and in the hostility with which 
new ideas in the economic field have 
always been met by the followers of 
laissca faire. Original investigators 
who conquer the unknown generally 
receive their greatest recognition after 
they have passed on, but continue to 
receive it until the horizon becomes 
dimmed by time. 

In this generation, progress has been 
made so rapidly in all fields of endeav- 
or that even those who have added 
greatly to the sum total of our Imowl- 
edge are apt to go unrecognized. We 
have many such who sit at the meet- 
ings of this Association. They walk 
among us so freely that we forget the 
contributions Avhich they have made. 
We accept their gifts of knowledge 
with less ado than we accept gifts from 
friends ; yet if a few score of these 
creative minds, with their contribu- 
tions to science, were removed from 
the Medicine of the present generation, 
our profession would be comparatively 
barren of interest. 

The members of the College have 
certain obligations to fulfill, not alone 
in Medicine but as leaders in this peri- 
od of reconstruction which is upon us. 
A prime essential of leadership is an 
open mind, an ability to recognize the 
fact of an ever-changing present and 
envisage a future which will probably 


be characterized by still greater change. 
One must be able to look forward for 
the solution to unsolved problems, not 
backward. The fundamentalist can not 
satisfy the inquiring mind of the pres- 
ent generation nor successfully solve 
the problems which confront it and 
future generations by looking back to 
the interpretation of moral and reli- 
gious problems as given centuries ago. 

Trends in Development of 
Present-Day Medicine 

The greatest advance which Medi- 
cine is making today is in the preven- 
tion of disease. The greatest advance 
in the domain of clinical practice is 
being brought about through a better 
understanding of its physiologic side. 
Until the immediate past, structural 
anatomy and structural pathology 
dominated the entire field. Symptoms 
which were unattended by recognized 
anatomical change were considered to 
be of no importance no matter how 
much they distressed the individual, 
and were ignored by able clinicians. 
Physicians regarded such symptoms 
with unconcern until sufferers began 
to seek aid from various irregular prac- 
titioners. This failure to grasp the im- 
portance of disturbed function is al- 
most incomprehensible today, because 
the practice of Medicine is centered 
about a desire to understand the cause 
of symptoms, and to apply remedies 
which will relieve them. 

Just when Medicine appeared to be 
definitely established on a structural 
basis, and oi'ganic lesions seemed to be 
secure in their occupancy of the entire 
stage of interest, a disturbing element 
entered in the form of new develop- 
ments in the field of physiology. Ad- 
vances in biophysics, biochemistry, 
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neural physiology and endocrinolog}^ 
came swiftly to the fore, and the im- 
portance of psychic reactions became 
appreciated as never before. We then 
learned that many of the symptoms 
which physicians are called upon to 
treat are changes in function without 
structural change in the organ showing 
the physiologic disturbance. We were 
then able to appreciate the ridiculous- 
ness of such statements as were cur- 
rent but a short time before to the 
effect that 90 per cent of the patients 
who visit doctors’ offices have nothing 
the matter with them. 

Physiologic studies emphasize the 
fact that the human organism is a uni- 
ted whole, in which the action of any 
one part may be influenced by every 
other part ; and physiologic balance 
and imbalance now begin to assume 
great importance in the definition of 
conditions of health and disease. The 
cause, whether constitutional, environ- 
mental, structural, physiologic or psy- 
chologic, matters less than the fact that 
the patient is ill. 

Approached from this angle. Medi- 
cine becomes a more rational study. It 
becomes both a physiologic and ana- 
tomic study. The fact that constitu- 
tional factors determine to a large de- 
gree the manner in which a given 
individual will react to environmental 
stimulus now becomes evident. 

Tlie nervous system, both somatic 
and vegetative components, each in its 
integrative action in its own separate 
field and in the interplay between skel- 
etal and visceral structures now as- 
sumes an unexpected importance, not 
only because of its central reactivity 
tn chemical and physical stimuli, but 
also becau.se of its function in produc- 
ing jdnasiologic and jxithologic reflexes. 


Only by developing a more accurate 
knowledge of the vegetative nervous 
system can we understand the' efficient 
correlating mechanism- by means of 
which unity of action is brought about 
and maintained in distantly separated 
organs through centers in the brain and 
cord both during conditions of health 
and in states of disease. 

Hormones, vitamins and salts, in 
normal proportions, as circulating reg- 
ulators of cellular activity during 
health, and, in abnormal proportions, 
as disturbers of cellular activity during 
illness, become important determining 
factors in many aspects of physiologic 
and pathologic function. The electrical 
reactivity of cells seems to hold much 
in store for explaining body reactions, 
although as yet it is vague in the minds 
of most investigators. The pH of the 
tissues also bulks large in importance. 

In physiologic Medicine, psychic re- 
actions assume a prominence in the 
health of individuals which approaches 
in importance that of structural change, 
and which often proves to be of great- 
er importance to their happiness. No 
matter what the disease, it has its 
psychic component which will either 
help or hinder recovery. 

Physiologic Medicine is more diffi- 
cult to comprehend and develop than 
anatomic Medicine, but medical science 
and practice can not be rounded out 
until this subject has been thoroughly 
investigated. It is more elusive and 
more erratic than anatomical studies. 
There are more variables in each prob- 
lem. The field of study can not be 
embedded in a fixing solution and j)re- 
pared for microscopic investigation. 
Physiologic reactions arc subject to all- 
changes which depend on inherited and 
acquired constitution, and on the adaj)- 
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tation of the living processes to envi- 
ronment in its broadest sense — both in- 
ternal and external, both physical and 
psychical. 

The rapid decrease in mortality in 
early life has permitted many with 
weak constitutions, who formerly 
would have succumbed to disease in 
infancy and childhood, to live and at- 
tain the age in which the human ma- 
chine shows more plainly the effects of 
wear and tear, the age in which the 
degenerative diseases hold swa}'. This 
has forced . Medicine to become in- 
creasingly interested in the patient as 
well as in the cause of the disease and 
the cellular changes produced bj' it. 

Inherited qualities ; physical and 
cliemical constitution, as determined at 
birth and modified by environment; 
correlation and integration of actiwty 
through the hormones and nervous sys- 
tems ; and lastly the psychical structure 
of the patient now call for as full con- 
sideration as cellular pathology and the 
cause of infectious disease did but a 
short while ago. This shift adds a new, 
and in the minds of many men a 
greater, interest to Medicine. 

Heredity, although its meaning was 
poorly defined, had been considered to 
play an important part in certain dis- 
eases prior to the time that their etiol- 
ogy was discovered ; but, as specific 
causes, one by one, were discovered, 
heredit)^ was forced for the time being 
to occupy an insecure position. With 
greater fundamental knowledge, how- 
ever, we are learning that heredity 
plays some part in all diseases, and a 
very important one in many. 

We assume that to attain old age one 
must be endowed with an anatomic and 
physiologic mechanism which adapts 
itself well to the work that it must do. 


and meets the changing requirements 
of environment in a satisfactory man- 
ner; and further, that it does not be- 
come incapacitated by misuse, abuse or 
illness. 

If the individual passes through early 
childhood, the chances are greatly in 
favor of his reaching adult life. Among 
those who attain adult life are many 
who are fit to live only because condi- 
tions have been made especially favor- 
able for them. On the other hand, we 
must look upon the attainment of ad- 
vanced age by most people as being 
due to a better, more virile stock. Cap- 
tain MacMillan, the arctic explorer, 
once told the writer that the survivors 
of lost expeditions in the arctic were 
not saved by accident, as is commonly 
believed, but that their survival was 
evidence of a better heredity, a more 
rugged stock. He further said that 
nearly all such survivors, instead of 
having their bodies weakened by the 
exposures and hardships, endured them 
without apparent injury and lived to a 
“ripe old age”. 

Specialization 

One of the very interesting and im- 
portant phases in present-day Medicine 
is the development of the specialist. 
While specialization is not new it has 
become a dominating characteristic of 
the Medicine of the last quarter of a 
century. It is the natural sequence of 
fruitful, systematic investigation. 

With the rapid advance in knowl- 
edge at the turn of the century so 
many new facts were being brought 
forth that specialists became necessary 
in order properly to apply them to re- 
search and practice. When we behold 
the present highly specialized status of 
Medicine it is difficult to realize that 
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we are only one generation away from 
the general practitioner who applied, 
in treating the patient, all of the facts 
that were then known to all of the 
diseases that were recognized. 

During the past quarter of a century 
keen observers have interested them- 
selves in nearly every individual phase 
of Medicine; individual diseases, dis- 
eases of individual organs and systems, 
even symptoms caused by certain body 
reactions. They have set these subjects 
apart for special study, picking out the 
data which bear particularly upon the 
subject under investigation. 

Individual men have chosen for 
special study those phases of Medicine 
which have appealed to them most, and 
so have added a sympathetic interest, 
which accounts for much of the rapid 
progress. Once started, the idea of 
specialization grew rapidly. It seemed 
impossible for single minds to compre- 
hend and accurately weigh the new 
facts which were being added to the 
sum of medical knowledge and to apply 
them to medical subjects as a whole. 
Only through the study of limited 
fields was great success possible. By 
intensive specialization, in the short 
space of two or three decades, our 
knowledge of many subjects has been 
well systematized and our opinions and 
impressions have been replaced by 
facts. 

We arc today so accustomed to being 
directed and protected by the laws of 
public health, for example, that it 
seems as though this important phase 
of Medicine, calling as it docs for 
highly trained specialists, must always 
have existed ; yet the public health of- 
ficial had little scientific background 
and small reason for existence until the 
latter part of the nineteenth centurj’. 


when bacteriology developed and the 
theories that disease was due to super- 
natural powers and miasmas were dis- 
placed by actual proof of the cause of 
contagion. 

Specialization during this develop- 
mental period threatened General Med- 
icine with disaster. Its influence was 
largely disintegrative. It tore Medicine 
asunder, divided it up into many parts 
and attempted to create many separate 
entities. But strange to say this dis- 
integration finally checked itself and 
resulted in a demand for a new assess- 
ment of values; for, as each specialty 
developed further it became more and 
more apparent that it was not a sepa- 
rate medical entity but only a part of 
Medicine as a whole, and a much more 
intimate part than some of the earlier 
specialists realized. 

We now find that each specialty has 
resulted in enriching Medicine as a 
whole to the extent of its individual 
development ; and Medicine, divided by 
the multitude of specialties during the 
period of their development, is now 
being reunited into a completed whole 
in which the internist is able to render 
a greater service than the specialist 
could give but a few years ago. That 
this process of unification and coordi- 
nation is well under way is evidenced 
by the high character of service which 
is now being rendered by internists in 
fields which were limited to specialists 
but a short time ago. 

Specialists will probably always be 
necessary, but their position will doubt- 
less change. In the future the special- 
ist, in the more restricted sense of the 
term, will probaldy assume the role 
of consultant in his jjarticular line, and 
internists will specialize in those sub- 
jects which interest them predominant- 
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ly. but not to the exclusion of other 
phases of ]\Iedicine. In this way the 
narrowing tendency of specialization 
will be checked. 

The Ixterrelatiox Between Med- 
icine AND Gener.\l Economics 

Much of the recent discussion of 
medical economics has not taken suffi- 
ciently into account the relationship of 
medical problems to the general eco- 
nomic condition. 

The relationship which ^fedicine 
bears to the public was established be- 
fore the birth of public health with its 
life-saving campaign and before the 
advances in science and technology 
were allowed to destroy the stability of 
industry. The logical solution of the 
problems of medical economics depends 
on the solution of the problems of 
general economics. If the state is to 
control industry, it will and probably 
should control IMedicine. If. on the 
other hand, we are able to maintain the 
principle of individual effort in indus- 
try. it is but justice that the same 
principle should be applied to iMedi- 
cine. Just at present, however, it ap- 
pears as though jMedicine were being 
forced to make an adjustment to an 
unadjusted and an admittedly unsatis- 
factory general economic system. If 
an open mind were ever needed in the 
solution of problems in Medicine, it is 
today. 

The rapid development of modern 
IMedicine has been made possible 
through advances in the cognate sci- 
ences. This in turn has called upon 
those desiritig to practice Medicine or 
to engage in research to spend much 
time and mone}' in preparation. It re- 
quires of the student who would fit 


himself for the practice of Medicine 
an expenditure of from ten to fifteen 
thousand dollars, and the loss of earn- 
ing power for the seven to ten years 
spent in study, a total of some $15,000 
to $25,000. 

While the cost of medical education 
has been increasing in recent years, 
changes have been going on within 
Medicine itself, as well as in our eco- 
nomic system, which tend greatly to 
alter the status of the profession ; and, 
with present trends, to make its posi- 
tion in the body politic insecure. This 
situation is growing more and more 
serious, and must be carefully consid- 
ered by present practitioners and pros- 
pective students. 

Physicians are attempting to carry 
out principles of altruism, living ethical 
lives and following high traditions, in 
a competitive age which is character- 
ized by uncontrolled ambition for prof- 
its. Laymen do not understand the 
motives which underlie the ethical acts 
of medical men. The aims and methods 
in jMedicine are so foreign to those 
prevailing in business that it is impos- 
sible to furnish the laity with an intel- 
ligible explanation of our course of 
action. Were a business concern to 
foster methods which would limit its 
chances of economic success, the act 
would be looked upon as being not only 
foolish but one of insanity; were a 
business firm to refuse to take on a 
new purchaser because he was a regu- 
lar customer of another firm, the act 
would be considered as contravening 
all business principles. On the other 
hand, were business concerns to adopt 
the altruistic spirit of physicians and 
take less profits, or no profits at all. 
from those who are unable to pay for 
their goods, it would soon change the 
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ruthless psychology which dominates 
modern economic life. Medical men do 
all of these things regularly as a part 
of their ethical standards. 

Sentiment causes physicians to give 
their services to the sick poor' without 
compensation. This they do gladly be- 
cause they realize that they are not 
dealing with inanimate substances such 
as merchandise, but with human be- 
ings. Unfortunately, however, this 
very altruism exaggerates an already 
firmly established belief in the minds 
of laymen to the effect that medical 
service costs the doctor nothing, and 
that it is the province of Medicine to 
care for those for whom our present 
economic system fails to provide. Those 
ideas should be corrected, for they pre- 
vent the ph 3 ^sician from being ade- 
quately compensated. Laymen should 
be made to appreciate that lengthened 
life, decreased morbidity and increased 
efficiency through relief from illness 
have a monetary value. 

We shudder at the idea of State 
IMedicine, yet under recent economic 
conditions during normal times the 
state furnishes medical care for a large 
percentage of the population, some 
justly, some unjustly, or at least ques- 
tionably ; as for example, veterans of 
the World War whose illness has no 
connection with service. Medical men 
vie with each other for positions on 
the stafr.s of charity hospitals where 
they give their services without re- 
muneration. Many students of the 
subject put forth the argument that it 
is not fair that, of all services to the 


poor, medical care alone should be fur- 
nished without cost. State Medicine, 
sick and accident insurance, unemploy- 
ment insurance, old age pensions and 
group care are some of the many plans 
that have been suggested to insure 
adequate medical care to those who can 
not readily pay for it out of their earn- 
ings. Whether medical men are favor- 
able to the idea or not, unless adequate 
changes are quickly made in general 
economics, some of these plans will be 
adopted. To the extent that they con- 
travene the individual relationship be- 
tween physician and patient they will 
be unsatisfactory; to the extent that 
they guarantee a better medical service 
to the people and give more adequate 
remuneration to the physician for serv- 
ices rendered they will be acceptable. 

Perhaps there is no better way to 
obtain an idea of the problem of med- 
ical economics and no way better to 
judge the ability of people to pay for 
medical services than to study the in- 
comes of groups of the population. 
Numerous surveys have been made, 
but I shall use the data obtained by 
the Commonwealth Club of San Fran- 
cisco in 1931, and that acquired by the 
Committee on the Cost of Medical 
Care. Let me say, in passing, that con- 
ditions in San Francisco are much 
more favorable to the working classes 
than in many other cities of the coun- 
try, for labor has had a large share in 
the government of this city. 

The following is the grouping of in- 
comes as brought out as a result of the 
San Francisco survey; 

$1,000 
$1,000 to 1,500 
1,500 to 2,000 

2.000 to 3,000 

3.000 to 5,000 

5,000 


14 per cent of incomes were less than 
30 per cent of incomes were from 
35 per cent of incomes were from 
14 per cent of incomes were from 
5 per cent of incomes were from 
2 jier cent of incomes were over 
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If these statistics arc analyzed from 
the standpoint of the population’s abil- 
ity to pay for medical care, it gives 
little comfort to physicians. * 

There is no fixed standard by which 
^ve ma}'- determine who can pay for 
medical services, and what the fee 
should be. It is supposed to be based 
upon the financial status of the patient, 
but this is determined not alone by the 
amount of a given income but by the 
demands made upon it. An unmarried 
individual without dependents natural- 
ly can pay a much larger fee than the 
head of a family with the same salary. 

That portion of the population with 
dependents to care for, who receive 
salaries below $1,500 a year, are not 
in a position to pay very much for 
medical care, for it is estimated that 
bare necessities cost about $1,500 per 
year for a family of four persons in 
the larger coast cities. Unless more 
than one member of the family is 
working, those belonging to this group 
are forced to obtain most of their 
treatment in free clinics and public 
hospitals. 

The 35 per cent of people with in- 
comes from $1,500 to $2,000 with de- 
pendents to care for, should be able to 
finance ordinary illness requiring only 
a few visits of the physician, but long 
illness, or illness requiring the services 
of medical or surgical specialists, could 
not be financed except by markedly re- 
ducing the family’s living standard. 

Thus we have 79 per cent of the 
population of San Francisco, according 
to these statistics, who are unable when 
ill freely to consult physicians. This 
leaves 21 per cent of the people who 
might be considered as able to pay for 
medical care. 

Now, turning to the findings of the 


Committee on the Cost of Medical 
Care, we find that, based on a twelve 
months’ survey made during 1928- 
1931, the combined earnings of the 
members of 50 per cent of the families 
in the United States amounted to less 
than $2,000 a year, and of 40 per cent, 
amounted to from $2,000 to $5,000. 
Their report also shows that 80 per 
cent of individuals had incomes less 
than $2,000 ; and 95 per cent, less than 
$3,000. One fact which was brought 
out by the report is that 4 per cent of 
the families with incomes under $1,200 
per )’'ear, collectively, spent as much 
mone}'^ for medical care as 80 per cent 
of the same families, collectively. This 
is discussed along with other findings 
and interpreted as showing that the 
uncertain cost of medical care and the 
inability of the people to meet such 
cost readily is deterring people with 
small incomes from freely consulting 
physicians. If medical care is a neces- 
sity, however, as we certainly believe 
it to be, this should be interpreted as 
showing that people do not have suffi- 
cient income to pay for the necessities 
of life, and should call for adjustments 
in general economics rather than sac- 
rifice on the part of physicians, for the 
same people are unable to supply them- 
selves adequately with other necessities 
such as food, clothing and shelter. 

Public health and sanitary science, 
by creating a better environment to 
live in, have protected and strength- 
ened the race, lowered the incidence of 
disease, and markedly reduced mortal- 
ity. Based on these facts optimists have 
dared to express the hope that infec- 
tious disease may be eliminated from 
the face of the earth. Whether such a 
desideratum may or may not be accom- 
plished, at least ever}'- increase in bac- 
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teriologic and epidemiologic knowledge, 
and every advance in sanitary practice 
brings such an accomplishment nearer 
of attainment; and, simultaneously, re- 
stricts further the field of medical 
practice. 

General mortality has been reduced 
50 per cent during the past 50 years, 
infant mortality 60 per cent in 20 
years, and life expectancy has been in- 
creased from 40 to nearly 58 years in 
the past 40 years. Where only one- 
half of the population could expect to 
survive the eighteenth year one hun- 
dred years ago. one-half of those born 
today may expect to live to be 66 years 
of age; and one-fourth, 76. 

While the population, as a whole, 
has greatly profited by these accom- 
plishments, medical practice and eco- 
nomics have undergone changes which 
demand readjustment. Physicians have 
been deprived of a large source of 
practice among children whose medical 
care is paid for by parents during the 
most prosperous period of their lives. 
They find themselves instead treating 
an ever-increasing number of older 
people during the period of declining 
efficiency, when their earning power is 
decreasing and when, too often, they 
have already reached a state of de- 
pendency. Also they find themselves 
tre.iting an increa.sing number of peo- 
I)le with small incomes and an increas- 
ing number of the unemployed. 

The reduction in illness and mortal- 
ity in early years, and the rajiid in- 
crc.asc in life expectancy, have not only 
brought about important changes in the 
trends of .study, practice and econom- 
ics of Medicine, but at the same time 
have exerted a definitely disquieting 
influence upon the general economic 


condition of the country. These in- 
fluences are so subtle that they have 
scarcely been appreciated, and there- 
fore have not received the attention 
which their importance demands. 

At first glance it w’-ould seem that 
the effect of an increasing number of 
people reaching adult life should be 
favorable to medical practice, and this 
would be the case if continuous em- 
ployment at adequate wages were ob- 
tainable for all, so that physicians 
might be freely consulted when sick- 
ness arises ; but, unfortunately, the 
number of people who are competing 
for employment is increasing at a time 
when, on account of the changes in our 
industrial system, fewer workers are 
required. Chase says that every cen- 
sus for an hundred years showed an 
increased number of men in the fac- 
tories until the late war, after which 
production has gone steadily up, in- 
creasing 70 per cent between 1914 and 
1927 with the number of employees as 
steadily decreasing. While 1929 was 
the peak year of production in indus- 
try in the United. States for all time, 
yet there were one million and a quar- 
ter more workers idle than in 1923. 
We are saving lives and enabling men 
to live to old age, but are not making 
provision for them in our economic 
system. Therefore, increased longevity 
may prove to be a curse to those who 
attain old age, and it may throw an 
added burden on the physician in the 
way of more illness to care for without 
increase of his compensation. 

As has been seen, workers who re- 
ceive $1,500 and less ])er year repre- 
sent a very large pro[Xirtion of our 
population. As an example we cite the 
shoe indn.^try. which in 1925 paid an 



President’s Address 


1527 


average annual wage of $1,090 ])er 
worker. Workers reach their highest 
earning capacity at the age period of 
43 to 55, after which their earnings 
decrease; and since the earnings for 
most of this class have been barely 
sufficient for necessities during their 
most productive period, savings for 
sickness and old age have been scant 
or have amounted to nothing at all. 

We may appreciate the effect which 
a shift of a large portion of the popu- 
lation to the higher age periods may 
have upon the medical profession, and 
also on the general economic condition 
of the country by determining the pro- 
portionate changes which the percent- 
age of the people in the various age 
brackets has undergone in recent 
years. Fortunately we have for com- 
parison the statistics of 1870 and 1920. 

In 1870, when mortality in child- 
hood and adolescence was high, the 
death rate was so great that 49.5 per 
cent of the population was in the age 
period from birth to 19 years. By 
1920. largely through the application 
of preventive health measures, so many 
more people had already lived through 
childhood and adolescence and passed 
on to adult life that only 40.3 per cent 
of the total population were found be- 
tween the ages of birth and 19 years. 
In the same 50 years the percentage of 
those between 20 and 44 years had in- 
creased from 12.6 to 16.9 per cent, and 
those above 65 from 2.9 to 4.5 per cent 
of the population. 

The significance of this shift may be 
clearly seen by reducing the changes 
to percentages of the 1870 population. 

During the 50 year term, the per- 
centage of the total population included 
in the age-group from birth to 19 


years decreased 19 per cent. The 
percentage of the population from 
20 to 44 years, during these same 50 
3 'ears, increased 9.4 per cent; giving 
9.4 ]:)er cent more workers for whom 
employment must be provided during 
this most productive period of life. 
Those from 45 to 64 years increased 
34 per cent, furnishing another very 
large group for whom work must be 
found ; and those above 65 years in- 
creased 55 per cent, more than doub- 
ling the number of people in this period 
in which dependency and illness are 
most frequent. During this same peri- 
od immigration also brought many 
workers into the country to compete 
for employment. 

The shifting in age groups will be- 
come still more serious when, as we 
are told by statisticians, in a few more 
years our population becomes station- 
ary and the younger group will consti- 
tute only about 30 per cent of the pop- 
ulation, while 10.7 per cent, an increase 
of 138 per cent over the figures for 
1929, will be over 65. The stationary 
period in the growth of our population 
will be hastened by the stop which has 
recently been put to immigration. In- 
dustry must take this reduction in pur- 
chasing power of future domestic con- 
sumers into consideration. 

In order more fully to appreciate the 
interrelation between medical and gen- 
eral economics, we must examine the 
changes which have been wrought in 
our general economic system and the 
factors which have been responsible 
for them. 

For four thousand years prior to the 
discovery of steam power there had 
been practically no change in man’s 
productivity. Handicraft ruled the 
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world. There was no machine prob- 
lem. There were no labor crises. There 
was no game of industrial warfare. 

Steam ushered in a new era, and 
caused machines driven by the new 
power to compete with handicraft. In 
these early years the machines were 
thought to be inventions of the devil 
and were feared by the workers; but 
none realized the extent of the eco- 
nomic changes which were to be 
brought about b}^ them in a fully 
mechanized age. 

In the middle of the nineteenth cen- 
tury the effect of steam on industry 
was well established. At first machines 
were confined to a few industries and 
to industrial centers, and invention was 
directed toward increasing the produc- 
tion of those things which were neces- 
sary for man’s welfare. The result 
was a ready consumption at home and 
available markets nearby for the sur- 
plus. This was the dawning of a new 
era in which human comforts were in- 
creased, and a new plane of living was 
U-shcred in. 

Modern science, however, has made 
invention a plaything, and the world 
the market for its produce. Machine 
after machine has been invented, the 
sole aim of which has been to make 
more goods, not necessarily because 
they were needed, but because they 
offered profit to the inventor and those 
who were associated with him in their 
manufacture. Production is no longer 
wholly directed toward supplying 
man s needs, but toward supplying 
luxurie.s and satisfying man’s whims. 
\V iih special high-pressure salesmanship 
arlapted to each article, accompanied 
by installment buying, almost anything 
h;».s becosne salable, and j)Coplc of mod- 


est incomes have enjoyed comforts and 
luxuries as well as necessities. 

Man power up to the time of the in- 
troduction of steam was considered to- 
be equal to one-tenth horse power. On 
that basis the energy value of the adult 
male population of the United States 
today would be 3,600,000 horse power, 
but it actually is 1,000,000,000 horse 
power. 

Many statistics of machine efficiency 
have been cited in current literature to 
show the extreme to which man power 
displacement has gone. These are passed 
over as fantastic by the more conserva- 
tive; they are accepted at face value 
by the radicals; and are being consid- 
ered as worthy of impartial investiga- 
tion by a large mass of our people. 
While these statistics have been criti- 
cized by some investigators as being 
incorrect in certain details, that they 
are correct in principle is not ques- 
tioned, and that our social and eco- 
nomic systems have not taken suffi- 
ciently into account the unemployment 
caused by the machine, nor made ade- 
quate adjustment to the various changes 
which the revolution in industry has 
brought about, is also unchallenged. 

The following examples will illus- 
trate the point : 

For centuries one man could make 
about 450 bricks in a day; today a 
modern brick plant will make 400,000 
bricks per man per day. For centuries 
a man could make one and a half bar- 
rels of flour per day; a modern flour 
mill will make 30,000 barrels of flour 
per man per day. The flour industry 
in 1899 was represented by 9,000 
plants, employing 32,000 workers and 
utilizing 471,000,000 bushels of wheat. 
The number of plants increased to 
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11,700 in 1909; but in 1929, the num- 
ber had been reduced to 2,900, em- 
ploying only 26,400 men but utilizing 
546,000,000 bushels of wheat. In 1900 
the steel industry in the United States 
produced 11,000,000 metric tons of 
steel, requiring an energ}' of 600,000,000 
man hours, which was equal to 70 man 
hours per ton, in 1929 the industry 
produced 58,000,000 tons, using 770,- 
000,000 man hours, or at the rate of 
13 man hours per ton. 

So it goes on down through the 
whole field of industry; one man and 
a machine doing the work of many, 
and casting off those who are displaced 
to find new jobs or to join the unem- 
ployed. Each advance in science, and 
each new invention, makes adjustment 
in the established order necessary and 
opens up new possibilities for further 
scientific advance and invention. This 
calls not only for readjustment in in- 
dustry, but in the social and economic 
spheres as well. It is not rational that 
science and invention should work 
harm to civilization, but by the failure 
to make proper adjustments the very 
foundations of our social and economic 
systems are being threatened. Did the 
late President Roosevelt have an ink- 
ling of what was going on when in 
1918, to the query as to how long the 
present government of the United 
States would last, he replied; "Not to 
exceed fifty years”. 

The above striking illustrations of 
modern mechanization by no means 
reveal the end of technical possibilities. 
They show the inevitable trend of in- 
vention and mass production toward 
the displacement of men, but so long 
as existent industries, or industries 
newly established, were able to absorb 


the displaced workers readjustments 
were effected. During the past decade, 
however, regardless of the establish- 
ment of new industries, unemployment 
has increased. Unfortunately, inven- 
tion is displacing the skilled artisans 
and putting industry in the hands of 
machines and unskilled workers. While 
the products may be better, the ma- 
chine has become the producer and the 
skilled worker has been degraded. 

The present-day program of indus- 
try aiming at mass production also calls 
for large combinations of capital to in- 
sure distribution. It drives owners of 
smaller, independent businesses to the 
wall because of their inabilit}' to com- 
pete with larger companies, a poh'cy 
which is rapidly eliminating the great 
middle class, the class which has shown 
the greatest appreciation of medical 
service and has given physicians their 
surest and most satisfactory return, the 
class which has always been recognized 
as the backbone of democratic nations. 
The independent merchant, the small 
manufacturer, and the farmer who 
owns liis farm are being displaced one 
by one, for they have no place in the 
new order. They have been ruthlessly 
crowded out of the picture with noth- 
ing to compensate them or the nation 
for their loss. If the middle class is to 
have no place in a thoroughly mechan- 
ized society, then something must be 
devised to take its place. No people 
can be happy, nor can a nation long 
endure, if only a small percentage of 
the population who control industry 
are independent, while the rest are de- 
pendent upon them. 

The rapidity with which production 
is shifting to large corporations is 
amazing. The small unincorporated 
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manufacturer does only 5 per cent of 
the manufacturing of the country to- 
day. In Illinois, in 1909, the individual 
owner employed 10 per cent of wage 
workers ; and in 1919, 5.5 per cent, a 
decrease of nearly 50 per cent in 10 
years. In the same state, in 1928, the 
net profits of all incorporated manu- 
facturers was $5,280,000,000; that of 
individual manufacturers was $210,- 
567,000, only 4 per cent of the total. 
This tells the story of the small inde- 
pendent manufacturer. Add to this the 
story of the independent farmer. We 
have boasted that American farmers 
alone in all the world have never been 
of the peasant class ; but during the 
twenties, when all industries exclusive 
of agriculture were having the most 
prosperous years ever known, the 
farmers were in dire distress, were 
rapidly losing their farms and inde- 
pendence, and were sinking into a state 
of despair. The average net income of 
the 6,668,681 farms in 1929, for use 
in meeting the expenses of “capital, 
management and family living,” was 
only $847 per farm ; and this had 
dwindled to $342 per farm in 1931, 
and was probably about 25 per cent 
less in 1932. 

Mass production, governed by com- 
lietitive regulation, affects the employ- 
er as well as the worker, the difference 
being one of degree. It forces costly 
changes in productive plants, that each 
may be kept at the highest production 
efiiciency. and is res])onsiblc for recur- 
rent j)eriods of saturated markets fol- 
lowed by inevitable unemployment, and 
shrinking in caintal values. In 1929 
there were 2.250,000 workers idle and 
513 jicrscfiih with incomes of over 
reported in the United 


States; in 1931 there were 11,000,000 
workers idle and 75 persons with in- 
comes over $1,000,000; while at the 
present time it is estimated that there 
are 14,000,000 workers idle and an 
equal number working onl)’- one-half 
time, with only a few individuals hav- 
ing incomes of $1,000,000 a year. 

Inventive genius and the genius to 
establish large combinations of capital 
in production and distribution, if un- 
controlled, can produce only industrial 
instability and social unrest; if, prop- 
erly guided, on the other hand, they 
could be made into forces for a greater 
civilization. 

The fact that the number of people 
above 65 years of age has increased so 
markedly in recent years requires that 
our economic system make adequate 
provision for workers both during 
their productive period and in their 
declming years ; otherwise, public 
health measures become a mockery, 
and work an injury rather than a 
blessing. 

The following statistics show with 
what rapidity unemployment is increas- 
ing in workers beyond 65 years of age. 
In 1890, 26.2 per cent of the male pop- 
ulation over 65 years of age was idle; 
in 1920 the percentage was 39.9 per 
cent, an increase of 52.23 per cent in 
30 years. We have no statistics at 
hand which give the amount of forced 
unemployment among the older work- 
ers which took place preceding 1929. 
We do know, however, that in 1929 
there were 2,250,000 wage earners idle 
in the United States, an increase of 
more than 1,000,000 over the number 
idle in 1919; and we further know that 
the age group above 40 contributed 
more than its natural proportion to this 
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number, and that the proportion of 
those above 65 was likewise very exag- 
gerated. 

The increased amount of illness 
which affects those of the higher age 
groups makes it much more difficult 
for them, when once they lose their 
positions, to secure employment again. 
For those beyond 65 it becomes almost 
impossible. Even the insurance against 
illness which is supposed to work in 
favor of the employee works against 
the older man. for he is too apt to be- 
come a beneficiary to make him profit- 
able to the employer, or to the insur- 
ance company. 

Businesses of all kinds recognize 
that young, alert workers are able to 
accomplish more than those in declin- 
ing years. While age may bring with 
it an improved judgment, modern tech- 
nolog)' leaves little place for judgment 
on the part of the worker. In vast 
commercial combinations judgment is 
furnished by overseers with exception- 
al technical training; very often by 
men who have no interest in the or- 
ganization for which they work, except 
that of salary. The particular ability 
which calls for special monetary reward 
in the present economic system is that 
of supplying capital, organizing the 
business and choosing trained experts 
to do the technical work. 

Since the economic prosperity of the 
nation depends upon maintaining the 
proper balance between production and 
consumption, we can turn back and 
hear the death knell of prosperity 
sounding a decade before the crash of 
1929 came; but it fell on deaf ears. 
Productivity was fast outstripping 
wages. It had increased 54 per cent 
but wages only 30 per 'cent between 


1900 and 1925. and by 1929 produc- 
tivity in manufacturing had increased 
90 per cent and wages only 40 per 
cent. Even with this enormous pro- 
ductivity manufacturing plants were 
running at only 60 per cent of their 
capacity. Such a divergence between 
productivity and wages caused a cor- 
responding lag in consumption of goods 
which could only be remedied if those 
who received the difference in remu- 
neration should consume the excess in 
goods, or failing this, if the commodi- 
ties should be absorbed in foreign mar- 
kets; neither of which was possible. 

Since mass production calls for mass 
consumption, every idle man causes the 
loss of the consuming power of him- 
self and those dependent upon him. If 
the 40,000,000 or more idle men in 
Europe and America, of whom at least 
14,000,000 are in the United States, 
could be put to work at reasonable 
wages today, their consuming power 
Avould start all essential industries go- 
ing. Indeed, what can start industr}' 
going other than an increased demand 
for goods? A prominent industrialist, 
keenly interested in the unemployment 
situation, recently stated that on ac- 
count of the increased productivity 
which has been brought on by our 
modern industrial methods, we shall 
not have full time employment for 
our 48,000,000 workers in the United 
States for some years to come, probably 
never. Such a statement, if true, calls 
for complete industrial readjustment. 

A machine driven by one man may 
do the work of ten or twenty men, and 
many rvill do that of a hundred ; yet 
even so, there may be an enormous 
loss to the employer as well as to the 
workers who are thrown into the un- 
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employed ranks, unless, at the same 
time, provision is made for the con- 
sumption of the goods which the dis- 
placed 9, 19, or 99 men, with their 
families, would have consumed. 

The most dependable market is made 
by employed workmen. They are far 
more important as consumers than the 
2,000 directors of the 200 corporations 
in the United States which are said to 
control from 35 to 45 per cent of the 
business wealth, for the latter can not 
consume from 35 to 45 per cent of the 
goods produced. 

Crises have recurred periodically 
since machine power became prominent 
in industry, but have become more fre- 
quent and more severe as efficiency in 
production has increased, and as world 
problems have become more complex. 
The aftermath of the World War has 
been partially responsible for the se- 
verity of our present economic crisis, 
but not the cause of it. Nevertheless 
international adjustments would great- 
ly facilitate economic recovery. Many 
believe, with Lloyd George, that the 
present is not just one more recurrent 
depression but an indication of the 
total breakdown of our social and eco- 
nomic systems. 

The United States has about 6.2 per 
cent of the population of the world, 
but it has 50 ])cr cent of the world’s 
energy. It has been calling upon its 
natural resources; its forests, coal. oil. 
natural gas and iron with unpardon- 
able prodigality. It has ignored its 
agricultural class until it has driven the 
farmers to riiin. It has been the most 
active nation in applying science and 
invention to industry, hence has shifted 
the major portion of its population 
from the country to the city. It has 


equipped its manufacturing industries 
so as to be able to produce enough 
goods for a great proportion of the 
world’s population. In its mad onward 
rush it has neglected to make necessary 
adjustments in the social and economic 
life at home, and has also failed to take 
sufficiently into account the fact that 
other nations were also taking advan- 
tage of science and invention and 
equipping their industries for satisfy- 
ing most of their own wants, and were 
also bidding more and more for for- 
eign markets. So, just when equipped 
for an unwarranted production of 
goods, markets were found wanting, 
and industrial stagnation supervened. 

During crises workers suffer a re- 
duction in wages and lose their posi- 
tions, capital becomes unremunerative, 
industrial plants remain idle and de- 
teriorate, and distributing systems 
cease to function. Depressions are 
spoken of as inevitable. They are no 
more inevitable than the plagues of 
old. They call for scientific investiga- 
tion and purposeful action ; not mute 
acquiescence. They may be prevented 
if an altruism which recognizes human 
rights as being supreme, and the op- 
portunity to supply the necessities of 
life by work as being an inalienable 
God-given right is made to pervade the 
industrial and economic world. Every 
man who wants to work should have 
emjjloyment. We must get away from 
the idea that every man in industry 
who can not do the ma.ximum amount 
of work is waste. Every man is a po- 
tential consumer of goods, and all else 
being equal the larger the salary of 
the working man. and the more work- 
ers emjdoyed, the greater the consumi>- 
tion of goods, for their weekly incomes 
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represent their weekly expenditures. 
Every idle man, on the other hand, is 
a burden on some one, either tempo- 
rarily or permanently. 

The requirements of greater com- 
binations of capital which characterize 
the “machine age’’ have put into the 
hands of the bolder and keener busi- 
ness men an undreamed of opportunity 
for the accumulation of profits and 
hoarding of wealth. The'se men by 
nature are neither worse nor better 
than the small manufacturers, mer- 
chants, and workers whom they have 
displaced. It is not against men that 
remedial measures are to be directed, 
but against the system which fails to 
recognize the rights of all men. Strip- 
ped of its glamour, the accumulation 
of great wealth is neither necessary 
nor desirable. It gives an unnecessary 
advantage to its possessor which few. 
if any, are able to use wisely, and 
worst of all creates an aristocracy 
based on power to command rather 
than on ability to do. 

^laii}' remedies for our present eco- 
nomic maladjustment have been pro- 
posed. each attempting to satis f}' cer- 
tain principles held most important by 
the one who makes the suggestion. Is 
it to a new order that we must look, 
such as socialism, communism, or fas- 
cism ; or may a satisfactory solution be 
brought about, as many of us hope, 
through a modification of our present 
capitalistic system which will make it 
meet the requirements of the popula- 
tion as a whole, giving collective pro- 
tection while preserving indiwdual ef- 
fort? 

It is ewdently impossible to make 
the same economic ideas that we held 
a century ago fit into the new order 
which has been ushered in by modem 


science and invention. We must not 
tr)' to cure a body politic suffering 
from systemic infection by directing 
our attention to a single organ. We 
must have the body economic exam- 
ined by the most competent specialists 
to be found, and when they have cata- 
logued and anatyzed the symptoms and 
arrived at a comprehensive diagnosis, 
have our statesmen devise effective 
remedies, which will permit each social 
and economic group to develop to a 
maximum degree and render the best 
possible service to the people. It is 
useless for iMedicine or any other sin- 
gle group to attempt to adjust its 
affairs to the present unsatisfactory 
general economic state; on the other 
hand, it is the duty of Medicine to join 
with other social and economic groups 
in bringing about a complete reapprais- 
al of our entire social and economic 
system. 

The experience of ^Medicine by which 
it was removed from the chaos caused 
by belief in spontaneous generation and 
miasmas, and in a brief space of time 
put upon a scientific basis by a few 
great leaders, such as Virchow, Ville- 
man. Pasteur, and Koch, should sug- 
gest the way out of our economic dis- 
tress. Leaders alone, however, can not 
produce the results. It requires follow- 
ers possessed of open minds in whom 
the spirit of progress is held in greater 
esteem than are established opinions. 
General economics is still in the age of 
plagues and miasmas. It is waiting 
for a scientific awakening. It is calling 
for statesmen with the same originality 
as that shown by our great leaders in 
Medicine. Such leaders must be im- 
bued with the same belief in human 
risrhts which has actuated those who 
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have met other great crises in history. 
The rights of all people must be para- 
mount, and more “golden rule” and 
less “gold rule” must enter into the 
solution. 

The scientific methods which have 
been applied to modern industry should 
guarantee to all of the people of the 
world a greater degree of economic 
security and the continuous enjoyment 
of a better health, a greater happiness, 
and a higher type of physical and cul- 
tural attainment than has ever before 
been possible. Unfortunately, how- 
ever, we have been rushed from one 


achievement to another with such pre- 
cipitous haste that we have failed to 
adjust our progress to man’s require- 
ments. We are idle in the midst of the 
greatest producing devices in the his- 
tory of the world; we are hungry and 
cold in the midst of abundance of food 
and clothing; and the wheels of indus- 
try are blocked although backed by the 
greatest concentration of wealth known 
to man. How to harness science for 
the good of mankind and not allow it 
to run on to his debasement and de- 
struction is the burning question which 
this generation must settle. 
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drochloric acid has been neutralized 
after concentration. Sodium hydroxide, 
sodium bicarbonate or a saturated solu- 
tion of disodium hydrogen phosphate 
has been used for neutralization of the 
acid. Enough is added to render the 
mixture faintly alkaline to litmus. With 


temperature of the gastric contents be 
kept below 37°C. in any of, .the pro- 
cedures mentioned above. 

Dosage 

To establish a rough measure of 
dosage, we have designated as one unit 


V) 



a.'^eptic precautions, the final product is 
usually sterile. When contaminated, 
however, the neutralized concentrate is 
dilutcfl with four volumes of ethyl 
alcohol, 'i'he mixture is then passed 
through a Berkefeld filter, and the fil- 
trate is collected in a sterile flask. The 
alcohol is readily rctuoved by distilla- 
tion in -.‘acuo. It is important that the 


of addisin the material recovered from 
100 c.c. of original gastric juice or 
gastric contents. It has been found 
that repeated small injections are less 
effective than a single large dose (fig- 
ure 1). Thus, the administration in 
divided doses of 9 units of addisin 
(human) has failed to produce the 
hematologic response in pernicious 
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anemia which later followed a single shown definite evidence of hemopoietic 
injection of 9 units in the same pa- acti\nty. 

tient. Analogous results have been oh- Large quantities of gastric contents 
tained with addisin from swine. may be secured at slaughter houses 

The hematologic response to addisin from swine and cattle. Unlike the pure 
prepared by each of the three methods gastric juice obtainable from man or 



Fig. 2. Percentage of reticulocytes and red cell count following the injection of 10 
units of ethyl ester of human gastric juice. 


referred to previously is prompt in from dogs with a gastric fistula, the 
pernicious anemia. The product ob- gastric contents of swine and cattle 
tained by concentration tit vctcuo of contain food in various stages of di- 
human gastric juice and its ethyl ester gestion. This material is analogous to 
each cause reticulocytosis and matura- the gastric juice plus beef or vitamin 
tion of the red cells (figures 1 (B) and B,, as employed in Castle’s experi- 
2). Studies with the dialysate of con- ments, but the material obtained from 
centrated human gastric juice have also its concentration gives a response in 
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every way similar to that obtained 
from concentrated human gastric juice 
without an extrinsic factor. 

Pernicious Anemia 
Remarkable hemopoietic responses 
in pernicious anemia have followed the 


globin from 47 per cent to 93 per cent 
(figure 3). A second patient with per- 
nicious anemia received 57 units of 
concentrated swine gastric contents. 
The immediate effect was a blood crisis 
lasting 24 days and a reticulocytosis of 
44 days’ duration. Without other 


a 



Fig. 3. The hematologic response following a single close of 30 units of the ethyl ester 
of swine gastric contents. 


use of .single large do.scs of addisin 
obtained from swine. 'I'he injection of 
30 units of cslcrificd concentrate result- 
ed in a prompt reticulocytosis of 24 
days' duration, accompanied by a blood 
crisis during the first 12 days. In the 
course <?f 115 days, without further 
treatment, the red count rose from 1.4 
million to 4.5 million and the hemo- 


treatment, there was a rise in the red 
count from 1.5 million to 4.2 million 
and in hemoglobin from 44 per cent 
to 80 per cent in the course of 64 days 
(figure 4). From patients now under 
observation, it is probable that similar 
result-s ma\- be expected with addisin 
obtained by dialysis and also from the 
eslerified dialj'sate. Following intra- 
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muscular injection of a large dose, the 
greater part of the addisin may be 
transported to the liver for storage, 
though proof of this is lacking. 

Studies on addisin in the gastric 
contents of cattle are not advanced to 


the filtered gastric contents of cattle 
ten minutes after slaughtering. Their 
results are analogous to those reported 
by Castle'' and his co-workers with oral 
administration of human gastric juice 
incubated with beef or with vitamin 



August Ssptember October 

Fig. 4. The hematologic response following a single dose of 57 units of concentrated 
swine gastric contents. 


the point we have reached with mate- 
rial from man and swine. There is, 
however, definite evidence of hemo- 
poietic activity following intramuscu- 
lar injection of the concentrate of the 
gastric contents of cattle. Williams 
and 'Vander Veer'’ have obtained a re- 
mission in pernicious anemia in four 
patients by the oral administration of 


Bo. In the light of these positive find- 
ings, it is surprising that Wilkinson® 
was able to obtain no response from 
administering preparations of the 
stomach tissue of cattle. 

To date, five patients with pernicious 
anemia in relapse have received injec- 
tions of concentrated human gastric 
juice and eleven have been given con- 


1540 


Morris, Rich, Schiff, Foulger, and Felson 


centrated swine gastric contents. In 
each, a reticulocytosis was produced. 
The earliest response was within 10 
hours, the latest within 5 days. In Con- 
ner’s' patient, treated with human gas- 
tric juice, the reticulocytosis appeared 
on the tenth day. The best results, as 
judged by height and duration of retic- 
uloc}’tosis and blood crisis and by ma- 
turation of the erythrocytes, have 
followed the single injection of 30 to 
60 units of potent material obtained by 
concentration in vacuo of swine gastric 
contents and by the esterified concen- 
trate. An inadequate supply of mate- 
rial secured by dialysis has thus far 
prevented a comparison of potency 
with the other preparations. 

Symptoms of shock, possibly due to 
histamine, have developed promptly on 
attempts to administer, intravenously, 
concentrated gastric contents (both 
from man and from swine). With our 
present preparations, intravenous use 
is dangerous and is not employed. With 
most of the preparations we have used, 
intramuscular injection has caused only 
a minor local reaction and little or no 
general reaction. Before injecting, it 
is important to be sure that the needle 
has not entered a vein. No anaphylac- 
tic phenomena have occurred. 

Erythremia 

Erythremia (polyc\i.hcmia vera) is 
in many respects the antithesis of per- 
nicious anemia. The etiology is un- 
known. In this disease there is a nor- 
moblast re marrow in contrast to the 
megaloblastic marrow of pcniicious 
ajiemia. 'riieoretically, most of the 
ehatsgcs of)served in this disease might 
result fruin a livnersecretion of addi- 


sin or from a hypersusceptibility of 
the bone marrow to stimulation.® A pa- 
tient* with 8.9 million erythrocytes 
was given 12.5 units of addisin (swine). 
The immediate response was a reticulo- 
cytosis of 2.5 per cent and 14,700 red 
cells per cu. mm. containing minute nu- 
clear particles. The latter is a reaction 
to addisin which we have observed re- 
peatedly in pernicious anemia at the 
onset of the reticulocytosis or just 
preceding it. In the patient’s blood, 
none of these cells was found prior to 
the injection of addisin. A week later 
they had disappeared. A patient with 
pernicious anemia, refractory to liver 
extract intramuscularly, whose red 
count was 4.1 million, received 3 units 
of addisin (human). A reticulocytosis 
of 2.7 per cent and increase in red 
cells containing nuclear particles to 
6,500 per cu. mm. appeared promptly, 
followed by a rise of the red count 
and hemoglobin to normal. The nu- 
merical response of reticulocytes of the 
patient with erythremia was twice that 
of the patient with pernicious anemia 
(table 1). Elowever, differences in 
dosage and in preparations may ac- 
count for tliis. The bone marrow of a 
second patient with erythremia showed 
a similar response to addisin. 

It is a matter of interest that the 
first patient with erythremia has also 
had a duodenal ulcer. He has kept 
careful records of his blood counts 
over a period of years. In June 1930, 
when the red count was 10.0 million, 
lie began gastric aspiration at 9:30 
p. m. and lavage three to four times 

*Wc arc indebted to Dr. D. P. Abbott of 
ChicaRO for tbe opportunity to study this 
patient. 
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each week and continued this until 
the following December. Without 
other treatment, there was a steady 
decrease in the red count to 5.3 mil- 
lion. The lavage was discontinued in 
December, and in the course of the 
next few months the count rose again 
to 10.2 million. The lavage three 
to four times weekly for a period 


cytosis, which is permanent in acholu- 
ric jaundice, is seen temporarily in 
pernicious anemia in response to liver 
and its derivatives, to ventriculin and 
to addisin, and in spontaneous remis- 
sions. In pernicious anemia, the low 
red count is due chiefly to failure of 
both production and maturation of the 
erythrocytes. In acholuric jaundice, on 


Tabcc I 

Maxim/Vl Reticulocyte Response to Addisin in Remission 
OF Pernicious Anemia and in Erythremia 



No. of red 

Percentage of 

No. of 

Disease 

blood cells 

reticulocytes 

reticulocytes 

Pernicious anemia 

•1 . 1 million 

2.7 

110,700 

Erythremia 

8.9 million 

2.5 

212,500 


of six months must have removed an 
appreciable quantity of addisin from 
the stomach, a fact wliich we believe 
supports our theory and may explain 
the return of the blood count to a nor- 
mal level. Through the action of drugs 
and roentgen-ray exposures over the 
stomach, as well as by repeated injec- 
tions of histamine, we have attempted 
to lessen the secretion of addisin and 
so to improve the condition of the 
blood. As yet, we have not met with 
success. 

Acholuric Jaundice 

Acholuric jaundice is a disease with 
characteristic hematologic findings. In 
certain respects, the qualitative blood 
changes are similar to those seen in 
pernicious anemia. The increase in the 
bilirubin of the serum and of urobilin 
in the urine in each of these diseases 
is generally attributed to increased de- 
struction of the red cells. The reticulo- 


the other hand, lack of normal matura- 
tion of the red cells may be an impor- 
tant factor in causing the anemia. 
Theoretically, it would seem possible 
that addisin might promote maturation 
in this disease. If so, one would ex- 
pect a decrease in reticulocytes follow- 
ing its administration in acholuric 
jaundice, — a reaction the reverse of 
that seen in pernicious anemia. 

There has been opportunity to study 
the effect of addisin in only one pa- 
tient with acholuric jaundice. Daily 
reticulocyte counts for a period of two 
months showed a variation between 
11.6 per cent and 23.1 per cent. The 
mean percentage for this period was 
15.8. On December 19th, 30 units of 
addisin were given. Three days later 
the reticulocytes had decreased to 8.9 
per cent and at the end of five days 
the minimum of 6.7 per cent was 
reached. The percentage was relative- 
ly low for the next six days (figure 
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5) and then rose. This lot of addisin. 
when given to a patient with pernicious 
anemia, was found to be of Ioav poten- 
cy. It caused a reticulocytosis which 
was maximal on the fifth day. In the 
patient with acholuric jaundice it may 
Ije significant that the inhwnal percent- 
age of reticulocytes occurred also on 
the fifth day after the injection. 

A second intragluteal injection of 
55 units of this lot of addisin was 
given on January 20th, when the retic- 
ulocyte percentage was 11.5. On Jan- 
uary 23rd. the percentage had de- 
creased to 5.8 and on January 25th it 
was 6.6 per cent. 

'I'he decrease in reticulocytes soon 
after each of two doses of addisin is 
significant of an effect on the bone 
marrow and indicates the possibility 
of establishing better, perhaps normal, 
maturation in acholuric jaundice 
through the use of more potent prep- 
arations. Studies on the fragility of 
the erythrocytes and bilirubin content 
of the serum before and after addisin 
arc also being made, both in pernicious 
anemia and acholuric jaundice. 

G R A X in . O C \’ T I C A N G I X 

In agranulocytic angina there has 
also Itecn opjW)rtunity to study the ef- 
fect of addisin in one patient.* .A white 
male, aged 21. was admitted to the 
ho>])ital January 15. 1933. There was 
a history of sore throat, beginning four 
day.s before nrltnission. 'I'wo days later 
the temperature was 102. The throat 
I'ec.ame wor.ce. He liad one chili the 
inghl before admission, and was ex- 

* 1 c.'oc rciK-irted cbcwtierc in 

s;rc'.arr 


tremely prostrated. His temperature 
was 103, pulse 118, respirations 26. 
There were herpes on the lips and 
nose. Numerous superficial ulcers were 
seen on the gums and anterior pillars, 
and there was a larger ulcer on the 
lower half of the left ton'sil. The 
glands at the angle of the jaw were 
enlarged and tender. The remainder 
of the physical examination was nega- 
tive. Examination of the blood showed 
6.7 million red cells. 115 per cent hem- 
oglobin (Sahli), 1,400 leukocytes. A 
differential count showed only 7 per 
cent polymorphonuclear neutrophiles 
and no other granulocytes. A diagnosis 
of agranulocytic angina was made. 

On the evening of January 16th. the 
patient was given 30 units of addisin, 
and a remarkable leukocytic response 
followed, as shown in table 2. The 
counts were controlled with the supra- 
vital technic. In less than 24 hours 
there was an increase in the granulo- 
cytes, and soon myelocytes in apprecia- 
ble quantity were found. Evidence of 
marked stimulation of the bone mar- 
row is reflected in the differential 
counts and in the increase in the num- 
ber of leukocytes. Rapid clinical im- 
provement also accompanied this change 
in the blood. The temperature was 
normal at the end of two and one-half 
days following injection and has re- 
mained so. 

Here again the result in a single 
case is so encouraging that an extensive 
trial of this form of treatment is indi- 
cated as soon as material, both clinical 
ami therapeutic, is available. 

The lack of an adequate supply of 
addisin of proved activity has i)rcvent- 
ed it.s trial in other blood di.sca.«e.s, such 
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as secondary anemia, idiopathic hypo- 
chromic anemia, sickle cell anemia, the 
thrombopenic purpuras, the leukemias, 
et cetera. 


2. Addisin may be recovered in a 
form suitable for intramuscular injec- 
tion by concentration in vacuo, by dia- 
lysis and by conversion to an ethyl 


Remolytlo Jaundloo. . 



Fig. 5. The decrease in the percentage of reticulocytes following the injection of the 

ester. A preparation for intravenous 
use has not yet been obtained. 

3. A single large dose of addisin 
ma}’- be suflScient to induce a remission 
in pernicious anemia, and is more ef- 
fective than repeated small doses. 

4. There is evidence to suggest that 


concentrate of swine gastric contents. 




Conclusions 


1. An hemopoietic hormone (addi- 
sin) is a normal constituent of the gas- 
tric secretion of man, dogs, swine and 
cattle. It is probably widely distrib- 
uted in the animal kingdom. 




1544 


Morris, Rich, Schitf, Foulger, and Felson 


Table II 

The Leukocytic Response to Addisin in Agranulocytic Angina* 


y 

G 

6 

t/1 

^ y 

H 

Lympho- 

cytes 

Mono- 

cytes 

Polymorpho- 

nuclears 

Eosino- 

philcs 

Baso- 

philes 

Myelo- 

cytes 

Unclassi- 

fied 

1-16 

1,400 

62.0 

28.0 

7.0 

0.0 

0.0 

0.0 

3.0 


(30 units of addisin — swine gastric contents 

— given 

5 p.m.. 

1-16) 


1-17 

1,600 

39.0 

39.0 

12,0 

5.0 

0.0 

3.0 

2.0 

1-18 

2,700 

41 0 

28.0 

23.0 

3.0 

0.0 

2.0 

3.0 

1-19 

2,300 

48 0 

18.0 

30.0 

0.0 

0.0 

1.0 

3.0 



(Temperature normal since 6 a.m., 1-19) 



1-20 

5,700 

34.0 

22.0 

42.0 

0.0 

0.0 

0.5 

1.5 

2-21 

7,400 

22,5 

23.0 

52.0 

0.0 

0.0 

2.5 

0.0 

1-23 

10,900 

21.5 

18.5 

59.5 

0.0 

0.0 

0.5 

0.0 


*The differential counts were controlled with supravital technic. The figures represent 
percentages. Blood for counts was taken daily in the forenoon. 


the cause of erythremia may be a 
hypersecretion of addisin or a hyper- 
susceptibility to stimulation by it on 
the part of the bone marrow. 

5. The results of treatment of 
acholuric jaundice with addisin are 
sufficiently encouraging to warrant fur- 
ther trial. The possibility of establish- 
ing normal maturation of the red cells 
is suggested. 


6. In a patient with agranulocytic 
angina, the leukoc)d;ic reaction and 
clinical improvement have been re- 
markably prompt. In this disease, it 
is possible that addisin may be cura- 
tive. 

7 . Theoretical considerations indi- 
cate the possibility that addisin may 
play a significant role in other blood 
dyscrasias. 
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in kittens in 1924 and 1925,’ and also 
notes of certain other studies carried 

i 

our in collaboration with Dr. C. E. 
Iwrkner in Boston on a number of 
^oersons with Hodgkin’s disease. The 
latter work was supervised by Dr. 
George R. IMinot. of the Collis P. 
Huntington IMemorial Hospital, and b}' 
the late Dr. Francis W. Peabody, di- 
rector of the Thorndike iMemorial 
Laboratory of the Boston City Hos- 
pital. In the discussion it will he shown 
that the results of these studies may 
provide a pathological basis for the 
clinical concept of chronic amebiasis. 

Pathology of Amebic Lesions 

Prior to the year 1891. much con- 
fusion existed among pathologists con- 
cerning the lesions found at autopsy 
in the so-called “follicular form" and 
in the “diphtheritic form" of dysen- 
teries. In 1891. Councilman and La- 
fleur” first accurately described the 
pathology of amebic lesions and estab- 
lished the differentiation between coli- 
tis of amebic origin and that of bac- 
terial origin. By extensive review of 
the literature the)'^ showed that many 
of the cases of “follicular” and “diph- 
theritic” colitis, as previously described 
by American, English, French and 
German physicians in the tropical 
countries, were probably instances of 
amebic infection. 

The work of Councilman and La- 
fleur was confirmed and amplified by 
that of other investigators, Rogers.” 
Kuenen.^” Yiereck,^^ and Woolley and 
Musgrave.'- More recent investigators 
have studied the lesions in the intes- 
tines and liver of kittens experimental- 
ly infected with these parasitic amebae. 
Their studies revealed the identity of 


the gross and microscopic amebic le- 
sions in kittens with those in man. 
Furthermore, the finer pathological de- 
tails of the very early lesions of ame- 
biasis were more clearly described. We 
now know, as a result of these later 
studies by Dopter,^” Jurgens,^'* Wen- 
yon,*’’ Dale and Dobell,*" Sellards and 
Theiler,*’ Boeck and Drbohlav,’ Rees,*® 
and Martin.’” that in experimental 
amebiasis in kittens, as in human ame- 
biasis, there occurs not only an erosion- 
ulceration of the mucosa, often with 
the formation of a diphtheritic mem- 
brane, that may later invade the deeper 
coats of the colon, appendix and ter- 
minal ileum, but also invasion and de- 
struction of solitar}^ lymph follicles. 
We shall now briefly consider the mi- 
croscopic appearance of the intestinal 
lesions found in amebiasis. 

Intestinal Lesions. In stained sec- 
tions of tissues of the colon, amebae 
may be found upon the surface of the 
epithelium (figure 1) and less fre- 
quently in the glandular crypts. They 
appear to secrete a toxic and proteo- 
lytic substance or substances that cause 
a cyto]}d;ic and liquefying necrosis of 
the tissues they invade. They first 
produce an erosion-lesion of the sur- 
face epithelium and sometimes form, 
with the aid of a secondar}^ bacterial 
invasion, a diphtheritic membrane com- 
posed of fibrin, mucus, cellular re- 
mains, bacteria, and amebae (figure 1). 
This membrane was noted in the early 
observations of Finger (1849), Lyons 
(1856), Parkes (1860), Woodward 
(1880), and jMaclean (1886), cited by 
Councilman and Lafleur.® 

Following the destruction of the 
epithelium by the formation of erosion- 
ulcers, the amebae may continue to de- 
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stroy simultaneously both the intersti- 
tial tissue of the tunica propria and the 
epithelial covering of the glands. They 
may often, however, be seen passing 
into and down the lymphatic channels 
of the tunica propria into larger lym- 
phatics in the submucosa. There the}^ 
seem to be arrested in their progress. 


bacterial invasion of variable amount 
may occur in many of the larger ulcers 
and the deeper erosion-ulcer lesions. 
The results of this complication are 
marked polymorphonuclear infiltration 
and a purulent exudate. 

Lwer, Idling and Brain Abscesses. 
With the formation of deep ulcers in 


Fig. 1 . 



Erosion-ulccration by amcbac, with formation of diphtheritic membrane, x ISO. 


creating a localized area of necrosis 
and forming abscesses. As this area 
grows the overlying mucosa may slough 
v.ith the production of a large deep 
ulcer (figure 2). The amebae in the 
bottom of the glands cause necrosis of 
th.e adjacent epithelial cells of the crypt 
aiid invade the mucosa above the mus- 
cularis mucosae; later a larger ulcer 
develops from the sloughing of the 
nmeo-,.! above the lesion. Secondary 


the submucosa, the amebae may find 
their way into the blood capillaries and 
may thus be carried by the portal cir- 
culation to the liver. I-Icre, in some 
cases, a hepatitis occurs which may 
progress, by proteolytic and liquefying 
necrosis of the liver parenchyma, and 
result in single or multiple amebic ab- 
scesses. A pulmonary abscess may be 
produced from this focus in the liver 
most frequently by direct extension 



Amebic Invasion of Lymphoid Tissue 


1549 


through the diaphragm and occasion- 
ally by blood stream invasion. In rare 
cases further blood stream invasion 
has caused an embolic brain abscess or 
an abscess of the spleen. These in- 
stances, however, have nearly alwa)'s 
been associated with an older abscess 
of either the liver or lung and gen- 


tissues are also important because of 
their probable relationship to the symp- 
toms present in cases of chronic ame- 
biasis. 

Lesions in Lymph Follicles. Oppor- 
tunities of observing several progres- 
sive stages in the early invasion, as 
well as the gradual and ultimate de- 



erally with a previous amebic colitis. 
This, in a general way, characterizes 
the manner and progress of amebic 
infection in the intestine, liver and 
lungs, with the exception of lesions in 
the lymphoid tissues. The pathology 
of the lesions in lymphoid tissues has 
not been studied as extensively as that 
of the ulcerative lesions of the intes- 
tine, although lesions in the lymphoid 


struction of the lymph follicles, were 
afforded by lesions occurring in Pey- 
er’s patches of the terminal ileum of 
five kittens experimentally infected 
with Bndanieha histolytica. The ame- 
bae showed an apparent selective action 
in attacking the follicles, as was evi- 
dent from an initial necrosis of the 
epithelium covering the tip of the soli- 
tary follicle. The adjacent epithelium 
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of the intestinal mucus glands was not 
affected (figures 3 and 4). Following 
the destruction of the epithelium over 
the follicle, the amebae moved down 
into the body of the follicle, and a sinus 
tract was formed. The lymphoid cells 
of the follicle and the interstitial cells 


tered polymorphonuclears, large mono- 
nuclear cells, and a proliferation of 
connective tissue elements, attempting 
to wall off the lesion. In the center of 
the gland there was progressive de- 
struction of the lymph cells by the 
amebae. resulting in much cellular de- 



Fro. 3. \'cry c.'irly amcl)ic alxscess in solitary follicle, with destruction of epithelium 
over tip of the follicle, and downward migration of amebae — adjacent epithelium normal. 


of the reticulum underwent necrosis, 
the nuclei becomiiig pyknotic and the 
cvtopla.*;!!! tmdergoing gradual dissolu- 
tinii or litjuefactioti ( figtire 5). There 
was j>ractic;il!y no evidence of any 
cellular reaction to the infection in the 
e.'irly stages of the invasion, but later 
*'!agi:s showed an infiltration of the 
■'Ubnincosa ;u the outer limits of each 
follicle, with plasma re11> chieny, scat- 


tritus. The amebae, as the}' multiplied 
and formed a localized absce.ss, ap- 
peared as large cells within a nest of 
lymphoid cells (figures 6 and 7). The 
abscess thus produced continued to 
grow until the whole follicle was de- 
stroyed. Later, the mucosa overlying 
the abscess in the submucosa may, in 
some cases, skmgh off .and ])roduce 
a large deep ulcer ( figure 8). 'J’berc 



Amebic Invasion of Lj'mphoidl Tissue 


1551 


vas no evidence of bacterial invasion 
of the follicles in the early stages of 
the amebic invasion. 

The follicles in the colon also showed 
early invasion by amebae. This con- 
dition, too. was noted by pathologists 
studying lesions from the human colon. 
Such an invasion of lymphoid tissue 


lymphoid follicles of the colon and 
terminal ileum in human cases. Al- 
though these early investigators felt 
that the disease often began in these 
structuies. Councilman and Lafleur 
considered the amebic invasion of the 
follicles a passive action. Somewhat 
later Ivuenen'" reported the death of a 



Fig 4 Same as figure 3, except higher magnification, to show amebae in l 3 'mph follicle 
and normal adjacent epithelium, x 200. 


may. however, go on simultaneously 
with the erosion destruction of the 
mucosa adjacent to the follicle or else- 
where. depending upon the location of 
the amebic invasion (figure 9). 

The observations of Lyons (1856), 
Parkes (1860). Woodward (1880), 
and ^Maclean (1886), cited by Coun- 
cilman and Lafleur. also showed ab- 
scesses or ulcers occurring first in the 


patient due to peritonitis from a per- 
foration of the ileum b}^ amebae invad- 
ing a Peyer’s patch. This same patient 
also had typhoid fever, so the cause 
of the perforation may have been of 
typhoid origin, the amebae being pres- 
ent in the lesion and passing through 
into the abdomen. \'ery recently Heg- 
ner. Johnson and Stabler"® reported 
amebic invasion of lymph follicles in 
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an appendix removed at operation 
from a patient in whose stools Btid- 
ameha histolytica had been previously- 
found. 

The very recent studies made by 
various investigators of lesions of the 
l^Tuphoid follicles occurring in kittens 
and monkeys experimentally infected 


vessels and produce submucous ab- 
scesses in the follicles.” He felt that 
the follicular abscesses were of bac- 
terial origin, amebae wandering into 
and around them after death of the 
kitten. Hegner, Jolinson and Stabler, 
who studied experimental amebic le- 
sions in monkeys, were of the opinion 



Fic,. 5. Amcbk abscess in lymph follicle, showing sinus tract to lumen of intestine — 
no ulceration of adjacent epithelium, x 50. 


with Endamcha histolytica are not in 
agreement as to whether such lesions 
sliouid he attributed to amebic or to 
bacterial action. 

Hiycda-^ found no amebae in folli- 
cular ulcers, and thought that the le- 
sions were due to bacterial invasion. 
IsatclilTe'- bdieve<l that : "The appar- 
etu role of the amebae is superficial 
drMructiori of the mucosa which allows 
pyn;g.‘tnc bacteria to invade the lymph 


that the follicular abscesses were of 
bacterial origin because they found no 
amebae in them. On the other hand, 
Dopter, Jurgens, Martin and the au- 
thor have recorded observations in 
which the amebae were found in the 
abscesses of the lymph follicles. We 
may conclude, therefore, that follicular 
abscesses may be of either bacterial or 
amebic origin. Abscesses of both types 
may occur in the same subject. " Of 
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Fig, 6. Peyer’s Patch, frontal section, showing nest of amebae in each follicle, x 30. 



Fig. 7. Amebic follicular abscess, from figure 6, higher magnification, x 75. 
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such a nature were some of the cases 
reported in early writings on “follicu- 
lar’’ colitis. It may be that the very 
early lesions as reported by Jurgens 
and the author were not observed by 
Hiyeda. Ratcliffe, nor by Hegner and 
his associates. 


writer’s observations and those of 
Jiirgens indicate that these glands are 
very early attacked by the amebae, 
even before the adjacent epithelium is 
damaged, and long before there is any 
evidence of bacterial invasion such as 
Ratcliffe maintained. It is also signifi- 



Fig. 8. Large sloughing follicular abscess, x 75. 


jiirgens was the earliest investigator 
to note that in kittens the amebae 
seemed to invade the lymph follicles 
first while the adjacent intestinal epi- 
thelium remained intact and apparent- 
ly healthy. -Although Alartin also ob- 
served amebic abscesses in the folli- 
cle^, lie did not feel that these struc- 
ture.- v.ere predisjvised to the attack of 
l;sst(’!y'irii. f le did not, 
rs ovexer, ob-erve c.arly stages in the 
!!!'. it; the-*- gland'-. The present 


cant that the appendiceal infection with 
Eudomeba histolytica, reported by Heg- 
ner. Johnson and vStabler, showed, as 
the only evidence of microscopic dam- 
age. two small early amebic ulcers in 
the lymiih follicles. 

'I'o summarize, the jiathology of 
amebic lesions indicates that there are 
two distinct, fundamental lesions pro- 
duced by these parasites; first, an early 
erosion-ulcer v.hich is the result of\hc 
invasion and destruction of epithelial 
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tissue of the intestine (this is also true Tliese glands contained certain cells 
when other epithelial structures are at- which were interpreted as Endameha 
tacked) ; second, an abscess which is histolytica by the authors. Later they 
produced in solitary lymph follicles, reported that amebae were found in 
the liver, lung, brain and spleen. There the stools of 18 out of 20 cases of 
is considerable pathological evidence Hodgkin’s disease studied by them. 



Fig. 9. Solitary follicular amebic abscess, with erosion-ulceration and diphtheritic mem- 
brane above, x 75. 

that the amebae may attack the lymph Dr. C. L. Forkner and the author, 
follicles of the colon, appendix and while in Boston, studied a number of 
terminal ileum before producing much cases of Hodgkin’s disease from two 
or any damage to the adjacent epi- aspects. Dr. Forkner was interested in 
thelium. the diagnosis of diseases, such as Hodg- 

kin’s and malignancy, by glandular 
Amebiasis and Hodgicin’s puncture. The affected glands were 

Disease pmnctured with a needle in the lumen 

Kofoid, Boyers and Swezy,® in 1922, of which was a coarse dental broach, 

reported on several cases of Hodgkin’s The rotation of this broach and its 

disease confirmed by pathological ex- subsequent withdrawal brought away 

amination of excised L’mph glands, cellular material which could then be 
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stained with supravital dyes and stud- 
ied in the warm chamber. The report 
of this part of the study has been pub- 
lished by Dr. Forkner.^-’’’-'^ 

The author’s part in this investiga- 
tion was the search for Endamcha his- 
tolytica in the lymph node material. 
Culture media were inoculated to 
grow any amebae that might be pres- 
ent; and hematoxylin-stained smears 
were studied microscopically. The stools 
from many of these patients were also 
examined for Endamcha histolytica. 
Some of the cases studied were not, 
however, included in the published re- 
ports of Dr. Forkner. 

All the cases studied had had definite 
pathological diagnoses which, with few 
exceptions, coincided with the results 
obtained from gland puncture. The 
author collaborated in a study of fif- 
teen cases of lymphoblastoma, of which 
nine were diagnosed as Hodgkin’s dis- 
ease; three as lymphoblastoma of the 
rapidly growing type ; and two as lym- 
phoblastoma of the leukemic type. In 
none of the cases of lymphoblastoma 
reported by Forkner, nor in any of the 
additional cases studied and not re- 
ported, was Endamieba histolytica ever 
observed either among the living cells 
stained with vital dyes, or iir the stained 
pathological sections of the glands. 
Biopsy material obtained from the nine 
cases of Hodgkin’s disease was inocu- 
lated in culture media, but these cul- 
tures also proved negative for amebae. 

The stool examinations of these pa- 
tients revealed that Endamcha histo- 
lytica was present in the stools of but 
one of these cases. Endamcha coli was 
also present in this case. Of the re- 
maining eight cases, Endamcha- coli 
occurred in one case, Endolimax nana 
in one case, and Gicirdia lamhlia in one 


case ; the other five cases were negative 
for intestinal protozoa. Three stool 
examinations were made in one of 
these cases ; and six stool examinations 
in each of the other eight cases. The 
results of the stool examinations were 
in marked contrast with those obtained 
by Kofoid, Boyers and Swezy" tvho 
found Endamcha histolytica in the 
stools of eighteen out of twenty pa- 
tients having Hodgkin’s disease. 

To summarize this investigation of 
the nine cases of Flodgkin’s disease: 
amebae were absent in the stained 
pathological sections, in the living cells 
obtained by gland puncture, in this 
same cellular material stained with 
hematoxylin, and in culture media in- 
oculated with this cellular material. 

Discussion 

The clinical concept of chronic ame- 
biasis held by Boyers, Kofoid and 
Swezy and others has not, for several 
reasons, met with general acceptance 
by physicians and pathologists. Their 
attempt to ascribe an etiological role 
to chronic amebiasis in symptom com- 
plexes characteristic of what is usually 
termed neuresthenia, and in such dis- 
ease processes as iritis, neuritis, arth- 
ritis deformans and Hodgkin’s disease 
could only be justified by proof of the 
presence of Endamcha histolytica in 
the tissues of such cases. 

Pathologists have failed to identify 
any of the cells in lesions of arthritis 
deformans as identical with Endamcha 
histolytica. Likewise, the progressive 
pathology of these destructive lesions 
of bone is not in any way suggestive 
of amebic invasion, since no liquefying 
necrosis occurs with local abscess for- 
mation, such as is found in amebae- 
infested tissues. Further, the forma- 
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tion of bony lipping and spurs is not 
consistent with amebic pathologA’. 

The presence of amebae in tlie en- 
larged l}Tnph nodes of Hodgkin’s dis- 
ease has not been confirmed by other 
pathologists who have made a careful 
study of this disease. The author’s in- 
vestigations. as well as those of Jur- 
gens. itlartin and others, have shown 
that when amebae invade lymphoid 
follicles abscess formation results and 
that in such lesions amebae are easily 
detected. Abscess formation is very 
unusual in the lymph glands of Hodg- 
kin’s disease if it occurs at all. iMorc- 
over the cells in Hodgkin’s glands, 
which Kofoid, Boyers and Swezy be- 
lieved to be amebae, were difficult to 
find. The author’s investigations on 
nine cases of Hodgkin’s disease, to- 
gether with those of Forkner and 
more recently those of Twort-"' in 1930. 
covering 61 cases of Hodgkin’s dis- 
ease, have failed to show that Endamc- 
ha histolytica is present in the enlarged 
glands or in cultures inoculated with 
material from these glands. 

All previous investigators have found 
little evidence of sfcneralized svstemic 
invasion with Endamcha histolytica. 
Liver abscess, it is true, has for about 
‘lO years been assumed to be due to 
ameba reaching the liver through the 
blood stream. However, even in India 
where this complication is most fre- 
quenth' seen, it occurs in only 20 per 
cent of the cases of amebic colitis. The 
liver is usually an efficient filter wdiich 
prevents amebae from entering the 
blood stream. The fact that even a 
small amount of bile in cultures is fatal 
to amebae may account in part for the 
effective defensive role of the liA’^er. 
Councilman and Lafleur,® Manson- 
Bahr,'® Clark-" and others have shoAvn 


that when lung abscess occurs it is more 
usuall}'^ as a result of direct extension 
from a liver abscess than by invasion 
of the lung by amebae carried in the 
circulating blood. Amebic abscesses of 
the brain, spleen and kidneys, which 
are evidence of invasion of the systemic 
circulation, are quite rare. Therefore, 
to assume that systemic amebic invasion 
occurs with such frequency as to be 
accountable for such relatively common 
diseases as arthritis deformans, Hodg- 
kin’s disease, iritis, etc. is contrary to 
all previous knowledge of the patholo- 
g)' of the disease. 

Because, then, of the lack of confir- 
mation of their findings and because of 
the inherent improbability of their con- 
ception of systemic invasion, physicians 
and pathologists generally have not ac- 
cepted the vieAvs of Boyers, Kofoid, 
and Swezy. 

Another conception of the relation- 
ship of general constitutional condi- 
tions to chronic amebiasis was brought 
forward by Barrow. He first suggested 
that chronic amebiasis and arthritis 
may be related, as Ely, Reed and 
Wyckoff later stated, but he held that 
the relationship was due to the prob- 
able presence of small lesions in the 
intestine that permitted the absorption 
of toxins, and not to the presence of 
amebae in the bone marrow in cases of 
arthritis deformans. 

This particular conception of chronic 
amebiasis finds a definite pathological 
basis in the studies of the lesions of 
the solitary lymph follicles. All infec- 
tions of Endamcha histolytica must be 
considered potentially dangerous to 
health even in the so-called carrier cases 
of chronic amebiasis, as has been 
known for a long time. For the rea- 
sons given above, it is hardly probable 
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that ill such chronic cases the amebae 
reach the bone marrow or lymph 
glands. They may, however, cause 
slight erosion-lesions of the intestinal 
mucosa, and may invade the solitary 
lymph follicles, causing abscesses such 
as have been previously described. 
These small lesions, which would not 
be detectable in the sigmoidoscope, 
represent definite portals of entry into 
the lymphatic system for the absorption 
of toxins from the colon. Hence each 
lesion is a focus of infection. The 
toxins may be liberated either by the 
amebae, or by the bacteria in these le- 
sions. The toxins from the bacteria 
may be the more important etiological 
factors in the production of inferior 
health and chronic disease in individ- 
uals infested with Endamcha histolytica. 

The clinical application of these 
pathological observations is clear and 
indicates that all patients who are in 
poor health and underweight, those 
with nervous and physical exhaustion, 
and those who may be subject to re- 
current attacks of arthritis and other 
diseases for which focal infections are 


believed to be partly responsible, should 
be thoroughly examined for Endanicba 
histolytica, just as they are exam- 
ined for infected tonsils, abscessed 
teeth and other foci. If an amebic 
infection is discovered it should be 
eradicated by thorough treatment. Too 
much in the general improvement of 
the patient should not be expected, in 
view of the fact that there are most 
likely multiple factors at work. 

To summarize, it has been shown 
that there are two fundamental kinds 
of amebic lesions: first, erosion-ulcers 
of the epithelium which may become 
deep and undermining in character, 
often secondarily invaded by bacteria; 
second, a localized abscess in lymph 
follicles, liver, lung, brain and spleen. 
Further investigations on cases of 
Hodgkin’s disease have failed to show 
any amebae present in the enlarged 
lymph nodes. It is suggested that the 
small erosion-ulcers of the epithelium, 
and especially the localized abscesses 
seen in the solitary lymph follicles, pro- 
vide a pathological basis for the clin- 
ical conception of chronic amebiasis. 
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Stimulation by Histamine 1 
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By Friedrich Engelbach.^I-D.^.^^^^ Michigm 
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D uring the last few yeare t ie erning the acidity at the car- 

analysis of gastric contents Ob- t ne ,t„„,acl , 

tained after stimulation liy his- finds the gastric con- 

tamine has come into general use^ usually more acid at the caidia 

The work of ° ^ than at the pyloric end if saliva is ex- 

1 anch ’2 on the acidity of gastiic ]utc 

following histamine stimulation has c secretion after stiniu a- 

shown that the volume and acidit> histamine has been studied 

rapidly increase, the maximum eing healthv men aged 28 and 32 years^ 

reLhed in 20 to 30 minutes after in- t gastric secretion the 

jection, after which time the volumes ^ ,;sed, the 60 cm. 

diminish, while the acidity maintains teetl. 

its high level throughout the es Continuous aspiration of the gas 

an hour's duration. They found a ^on— ^ . 

constancy of response of volume .^ssure of 15 to 20 cm. of mercu y , 

acid after giving repeated doses o ^ niaintained by a water driven suctio 

same amount of histamine to a given ^ J 

individual. contents and any 

Gompertz and Gohen rretion over 15 minutes time} 
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hydrochloride will give a gastric sec.e- ■ administered subcut- 
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greater response is secretion obtained was divided into 

but that the results gjj, 10 minute samples. The volume of 

ically proportional to measured, and ftee 

dose. total acidity of each sample was 

mpprpived for publication November 11, determined using dimethylamino az 
1932 V , M r (Topfer’s reagent) and pheno - 

■ .t^r niSTSL«MS s“h'oo'.'. Pbthalein as indicators, 

Cine, University expressed in terms of 0.1 no 

Ann Arbor, Michigan. 
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acid per 100 c.c. of gastric juice. The 
study was carried on over a i)eriod of 
eight months, 16 analyses being done 
on one subject and seven on the other. 
In each of the charts the solid lines 
indicate the response to 0.1 mg. hista- 
mine per 10 kilograms of body weight ; 
the broken lines to half this dose; and 
the dotted lines to one-fourth the first 
mentioned dose. All of the analyses 
were done by the same two individ- 
uals, thereby tending to minimize er- 
rors due to variations of technic. 

Charts 1, 2. and 3 on subject F. E. 
show: (1) that the maximum acidity 
and the maximum volume per 10 min- 
ute period were always reached in the 
10 to 20 minute or in the 20 to 30 
minute samples, usually in the former ; 
(2) that after the maximum acid se- 
cretion is reached, the acid rapidly 
diminishes, tending to approach the 
fasting level at the end of an hour 
after the administration of histamine, 
while there is less diminution noted in 
the amount of secretion per 10 minute 
period; (3) that a close relationship 
exists between the free and total acid ; 
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Chart I. F. F Free Acidity Curves, 
olid lin^ — 0.10 mg. histamine per 1 
kilograjiis bodj^ weight. 

Token lines = 0.05 mg. histamine per 1 
j f.'lograms bodj^ weight, 
tted lines = 0.025 mg. histamine per 1 
Kilograms body weight. 


(4) the maximum free acid varied 
from 58 to 86, the maximum total acid 
varied from 75 to 96, and the maxi- 



CiiART II. F. E. Total Acidity Curves. 

Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 

Broken lines = 0.05 mg. histamine per 10 
kilograms body weight. 

Dotted lines = 0.025 mg. histamine per 10 
kilograms body weight. 



Chart III. F. E. Volume Curves. 

Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 

Broken lines = 0.05 mg. histamine per 10 
kilograms body weight. 

Dotted lines = 0.025 mg. histamine per 10 
kilograms body weight. 


mum volume for the 10 minute period 
varied from 21 to 33 c.c. except on one 
occasion when 56 c.c. were obtained , 

(5) one-half of the dose of histamine 
gave less volume of secretion but near- 
ly as high an acid level as the full dose , 

(6) one-fourth of the dose of hista- 
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mine did not elicit the average full dose 
response in either volume or acid. 

Charts 4, 5, and 6 on subject C.L.B. 
show (1) that the maximum acidity 
and the maximum volume per 10 min- 



Chart IV. C. L. B. Free Acidity Curves. 
Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 

Broken line = 0.05 mg. histamine per 10 
kilograms body weight. 

ute period were always obtained by the 
end of 40 minutes after the injection 
of histamine, usually in the 20 to 30 
minute or in the 30 to 40 minute sam- 
ples; (2) that after the maximum acid 
secretion and the maximum volume per 
10 minute period were reached there 


was a tendency for both acid and vol- 
ume to diminish but not as rapidly as 
in subject F, E. ; (3) that a close rela- 
tionship exists between the free and 
total acid; (4) the maximum free acid 
varied from 75 to 106, the maximum 
total acid varied from 87 to 113, and 
the maximum volume per 10 minute 
period varied from 42 to 84 c.c. ; (5) 
one-half of the dose of histamine did 
not elicit the average full dose response 
in either volume or acid. 

Since continuous aspiration removes 
practically the entire secretion of the 
stomach it is possible to obtain from 
the results of these tests a quantitative 
measure of gastric secretory function. 
The influence of regurgitation of duo- 
denal contents was probably of no sig- 
nificance in these tests since none of 
the samples was stained with bile. The 
amount of free or total acid, expressed 
as 0.1 normal acid, secreted during the 
hour test period is calculated in the 
following manner : the volume in c.c. 
of each 10 minute sample is multiplied 
by the amount of acid, in terms of 0.1 
normal acid, per c.c. of that juice, and 
the sum of the values of each of the 



Chart V. C. L. B. Total Acidity Curves. 
Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 

Broken line = 0.05 mg. histamine per 10 
kilograms body weight. 


Chart VI. C. L. B. Volume Curves. 
Solid lines = 0.10 mg. histamine per 10 
kilograms body weight. 

Broken line = 0.05 mg. histamine per 10 
kilograms body weight. 
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six samples gives the total acid secre- 
tion for the hour. Table 1 shows the 
volume and the quantity of free and 
total acid secretion in the hour follow- 
ing stimulation by histamine, A con- 
siderable variation of acid secretion in 
the same individual given the same 
dose of histamine on different days is 
shown by these figures. 


samples usually had the greater free 
and total acidity. We believe that this 
experiment indicates that the tube at 
60 cm. removes practically all of the 
gastric secretion and that the seci'etion 
obtained from the cardiac end of the 
stomach usually has a greater acidity 
than that removed from the pyloric 
end. 


Table I 


Subject 

Date 

1931 

Histamine in Mg. 
per 10 Kilograms 
of Body Weight 

Gastric Secretion Obtained in the Hour Following 
Histamine Stimulation 





Free acid 

Total acid 




V olume in 

as c.c. 0.1 

as c.c. 0.1 




c.c. 

N. acid 

N. acid 

F.E. 

4-15 

0.1 

100 

55 

66 

f.e. 

4-20 

0.1 

140 

70 

82 

F.E. 

4 - 7 ? 

0.1 

110 

42 

54 

F.E. 

4-27 

0.1 

107 

61 

71 

F.E. 

4-29 

0.1 

126 

50 

68 

F.E, 

5- 8 

0.1 

122 

66 

78 

F.E. 

5-11 

0.1 

110 

37 

53 

F.e. 

5-13 

0.1 

109 

51 

64 

F.E. 

5-18 

0.1 

81 

39 

49 

F.E. 

5-20 

0.1 

92 

55 

64 

F.E. 

11-20 

0.05 

104 

49 

61 

F.E. 

11-23 

0.025 

51 

17 

23 

F.E. 

11-27 

0.025 

56 

13 

19 

f.e. 

11-30 

0.05 

62 

18 

25 

C.L.B. 

4-13 

0.1 

219 

138 

159 

C.E.B. 

4-22 

0.1 

165 

119 

143 

C.E.B. 

4-24 

0.1 

189 

153 

174 

C.L.B. 

5-11 

0.1 

195 

127 

152 

C.L.B. 

5-20 

0.1 

188 

105 

123 

C.E.B. 

11-23 

0.1 

181 

96 

113 

C.E.B. 

11-25 

0.05 

160 

65 

83 


Table 2 shows the results on subject 
F. E. when two Rehfuss tubes were 
used at the same time with simulta- 
neous and continuous aspiration, the tip 
of one being 60 cm. and the other 72 
cm. from the incisor teeth, these tube 
tips being found by X-ray examination 
to be in the cardiac and pyloric ends of 
the stomach respectively. It will be noted 
that almost all of the secretion was 
obtained from the tube in the cardiac 
end of the stomach and that these 


Our studies show less constancy in 
both volume and acid secretion in the 
same individual after repeated doses 
of the same amount of histamine than 
was found by Bloomfield and Polland. 
The gastric contents were usually more 
acid at the cardiac than at the pyloric 
end of the stomach. Smaller doses of 
histamine, while they elicit some gas- 
tric secretion, do not seem to be as 
satisfactory as a dose of 0.1 mg. per 
10 kilograms of body weight. 
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Table II 

Analysis of Gastric Contents of F.E. Using 2 Reiifuss Tubes, Tips 60 and 72 cm. 
FROM Incisor Teeth, 0.1 mg. Histamine per 10 Kilograms Body Weight 


Specimen 


60 cm. tube 

May 25, 

1931 

72 cm. tube 



Volume 

Free 

Total 

Volume 

Free 

Total 


in c.c. 

acid 

acid 

in c.c. 

acid 

acid 

IS' fasting 

O'-IO' after hist. 

SO 

0 

19 

10 

0 

16 

12 

28 

47 

2 

0 

18 

10'-20' ” 

18 

63 

75 

4 

37 

44 

20'-30' ” 

13 

61 

73 

. 1 

42 

55 

30'-40' ” 

11 

28 

40 

0 



— 

40'-50' ” 

8 

12 

26 

1 

35 

58 

S0'-60' ” 

7 

5 

23 

3 

4 

23 

Specimen 


60 cm. tube 

June 1, 

1931 

72 cm. tube 



Volume 

Free 

Total 

Volume 

Free 

Total 


in c.c. 

acid 

acid 

in c.c. 

acid 

acid 

IS' fasting 

O'-IO' after hist. 

24 

14 

23 

7 

5 

17 

20 

21 

33 

3 

10 

19 

10'-20' ” 

30 

70 

86 

1 

33 

47 

20'-30' ’’ 

11 

58 

67 

5 

44 

58 

30'-40' ” 

8 

26 

40 

1 

25 

42 

40'-S0' ” 

8 

2 

18 

2 

21 

37 

S0'-60' ” 

11 

2 

16 

6 

0 

14 


Summary 

1. A study of the variations in the 
volume and acid content of gastric se- 
cretion of two normal individuals, fol- 
lowing stimulation by histamine (er- 
gamine phosphate), is presented. 

2. A maximum in volume and in 
acidity of the gastric secretion is ob- 
tained, on the average, about 30 min- 
utes after the administration of hista- 
mine. 


3. There are distinct variations in 
the volume and in the acidity of the 
gastric secretion of the same individ- 
ual given the same amount of hista- 
mine on different days. 

4. When gastric secretion is re- 
moved from the pyloric and cardiac 
ends of the stomach at the same time, 
the acid content of the secretion ob- 
tained at the cardiac end is usually 
greater. 
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with an 

orthostatic 

response 
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ritis 


Chronic 25 SO 10 56.0 8 2 3 2 13 13 25 

glomerulo- 
nephritis 


tory of acute nephritis which appar- 
ently had subsided, although albumin- 
uria had persisted. Although it might 
have been impossible, without the his- 
tory, to distinguish this condition from 
uncomplicated orthostatic albuminuria, 
traces of albumin in the night speci- 
men of urine frequently have occurred. 
The albuminuria of chronic glomerulo- 
nephritis needs no definition. 

In the tables when blood pressure 
is given, it is the average reading, if 
more than one observation was made, 
and is expressed in millimeters of mer- 
cury. Hemoglobin was estimated in 
per cent (Dare). Blood urea, was ex- 
pressed in milligrams of urea in each 
100 c.c. of blood, as determined by the 
aeration method. Bxcretion of phenol- 
sulphonphthalein was determined ac- 
cording to the modified method of 
Rowntree and Geraghty. Albumin was 


determined by the sulphosalicylic acid 
method, and was graded from 1 to 4. 
Specific gravity was obtained by use 
of the mercury urinometer of Exton. 

Orthostatic Arbuminuria 
We studied 100 cases of orthostatic 
albuminuria. Of these patients 62 per 
cent were males. However, it is un- 
fair to compare the incidence by sexes, 
since we do not know the reasons that 
originally brought the patients to the 
clinic. Many came because of the dis- 
covery of albuminuria in the course of 
examination for life insurance, and it 
is probably safe to assume that more 
males than females apply for life in- 
surance. The average age when the 
patients were first seen in the clinic 
was eighteen and twenty-seven hun- 
dredths years, while the average age 
at the time when albuminuria had been 
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discovered was seventeen and twenty- 
four hundredths years. The oldest pa- 
tient was aged 47 years, and the young- 
est, four years. Twenty-six per cent 
of the patients were aged 12 years or 
less, while 7 per cent were aged 30 
years or more. The survey disclosed, 
also, that orthostatic albuminuria is 
occasionally seen in late middle life, a 
fact which needs emphasis. Lordosis 
was recorded as being present in 21 
cases and absent in 11 ; in the remain- 
ing 78 cases nothing concerning it was 
.recorded," but it is probably fair to 
assume that lordosis was absent in 
most cases. 

Forty-nine patients were either ob- 
served repeatedly or were known to 
have had albuminuria previously, and 
in these cases the average duration of 
known albuminuria was six and fifteen 
hundredths years. Seven of the 49 pa- 
tients responded to a questionnaire, 
and indicated that they enjoyed good 
health and had no symptoms of renal 
disease over an additional average pe- 
riod of five and eighty-nine hundredths 
years ; results of urinal)'sis were not 
reported in their answers. Fifteen pa- 
tients were observed once only ; and 
they answered the questionnaire, an 
average of six and one-tenth years 
later, indicating that they were in good 
health, but they did not report the 
results of urinalysis. Thus, 64 patients 
were traced over an average period of 
six and eleven hundredths years. The 
remaining 36 patients were observed 
once only. One patient with persistent 
orthostatic albuminuria, one of the 64, 
was observed over a period of 26 years. 

Of the 64 patients traced, 63 (98.4 
per cent) were in good health after 
an average interval of six and eleven 
hundredths years. One of the 64 pa- 


tients (1.6 per cent) had symptoms of 
renal disease, but urinalysis was not 
reported in this case. Of the 49 pa- 
tients who were repeatedly observed, 
16 (32.7 per cent) had negative urin- 
alysis after an average interval of six 
and fifteen hundredths years. Thirty- 
three of the 49 patients (67.3 per cent) 
still had albuminuria after an average 
interval of six and fifteen hundredths 
years. In 11 cases of the 64, casts or 
er 3 '-throcytes were transiently found in 
the sediment. In four cases, the value 
for urea was from 40 to 45 mg. in 
each 100 c.c. of blood, and in three of 
these cases excretion of phenolsulphon- 
phthalein was normal. 

Ophthalmoscopic examination gave 
evidence of arteriosclerosis in only 
two cases of the 100. One of these 
cases was associated with essential hy- 
pertension (blood pressure 170 systolic 
and 130 diastolic), but in this case, six 
and a half years before, there had been 
recorded a normal blood pressure and 
albuminuria of indeterminate type, al- 
though tests for orthostatic albuminuria 
had not been carried out. Albuminuria 
and occasional casts persisted for three 
and a half years after the second ob- 
servation, although there were no symp- 
toms of renal disease. Retinitis was 
never noted in any case in this group. 
Only one other patient, and this one 
was aged ten years, had any evidence 
of hypertension; blood pressures of 
145 and 90 were recorded. This de- 
termination was noted as “totally un- 
reliable” however. Ten per cent of the 
100 patients had low blood pressure. 

Albuminuria with an Orthostatic 
Response 

In a second group we studied 43 
cases, in all of which the diagnosis of 
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orthostatic albuminuria was enter- 
tained. Patients of this group were ob- 
served during the same interval as that 
during which the first group was ob- 
served. It is not permissible to make 
too strict a comparison between this 
group and the first group, since only 
those patients who were traced over a 
period of years are included here. 

Males constituted 74.4 per cent of 
this group. The average age at which 
the patients were first seen was nine- 
teen and nineteen hundredths years, 
and the average age at which the albu- 
minuria was discovered was seventeen 
and seventy-nine hundredths years. 
These figures are similar to those noted 
in the first group. The youngest pa- 
tient was aged four years ; the oldest, 
46 years. Thirty-nine per cent of these 
patients were aged 12 years or less, 
and 14.3 per cent were aged 30 years 
or more. There was much less notable 
segregation of cases between the ages 
of 13 and 29 in this group than in the 
previous one. Lordosis was present in 
44.5 per cent of the cases, absent in 9.3 
per cent, and not specified in 46.2 per 
cent. Thus, among patients of the sec- 
ond series, lordosis was twice as prev- 
alent as among patients with ortho- 
static albuminuria. 

Forty-two of these patients either 
were observed repeatedly or were 
known previously to have had albumin- 
uria. The average duration of obser- 
vation in this group was seven and 
seven-tenths years. Two patients were 
in good health an average of six years 
after observation, but no report of 
urinalysis was obtained. One patient 
was observed only once, and responded 
to the questionnaire four and one-half 
years later with the information that 
there was no difficulty but he gave no 


report of urinalysis. Thus, 43 patients 
were traced over an average period of 
seven and fifty-six hundredths years. 
Of these patients, 95.4 per cent were in 
good health, so far as renal or asso- 
ciated diseases are concerned, after an 
average interval of seven and fifty-six 
hundredths years; 4.6 per cent (two 
patients) had symptoms or urinary 
findings suggestive of renal disease, 
after the same interval of years, 39.1 
per cent of 42 patients had negative 
urinalysis after an average interval of 
seven and seven-tenths years. 

This group of patients was similar 
in many ways, to the series of Mac- 
lean,^ of Lee," and of Diehl and Mc- 
Kinlay.’’ However, certain differences 
may be noted : ( 1 ) the patients were 
all sufficiently concerned about their 
general health to consult a physician 
on their own initiative; the patients 
in the group observed by each of these 
other writers underwent a required 
examination; (2) in our series, the al- 
buminuria was usually persistent, in 
contrast to the observations of Lee and 
of Diehl and McKinlay ; (3) many of 
Lee’s cases were definite examples of 
orthostatic albuminuria, and cases of 
orthostatic albuminuria undoubtedly 
were present in each of the other se- 
ries; (4) all of the patients in the cases 
included by the cited writers were 
males, whereas our series constituted 
a mixed group; (5) physical exertion 
as a factor in producing albuminuria 
did not obtain in the present series, 
since many of the patients were at rest 
in bed in the hospital, and (6) it is 
well to state that no cases of albumin- 
uria following administration of drugs, 
serums, or albumin were included in 
our study. 
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Latent Glomerulokepiiritis 

Table 2 contains data concerning a 
group of 17 patients who were l-niown 
to have had acute nephritis, either in 
the past or while under observation. 
The ages ranged from six to 32 years, 
and only three of the patients were 
aged more than 21 years. After an 
interval of eight and six hundredths 
years, which was the average duration 
of the time of observation over which 
results of urinalysis were obtainable, 
half of the patients were found to have 
no albumin in the urine, and all were 
in good health. Lordosis was noted in 
41.1 per cent. 

Seven of these 17 patients had had 
scarlet fever, some of whom gave his- 
tories suggestive of postscarlatinal ne- 
phritis. The remainder gave histories 
which suggested that they had had 
acute nephritis, which was either latent 
when they were first seen at the clinic, 
as evidenced by the absence of erythro- 
cytes in the urine, or which became 
latent during the period of observation. 
Their blood pressures, ophthalmoscopic 
findings, values for hemoglobin and 
blood urea and excretion of phenolsul- 
phonphthalein were all within the lim- 
its of normal variation. 

The principal object in presenting 
this group is that, aside from the his- 
tory, 10 of these 17 cases, on a single 
observation, were in ever}' detail clas- 
sical examples of orthostatic albumin- 
uria. Such are case 1 ; case 3, second 
visit ; case 4, second visit ; case 5 ; case 
7, second visit ; and cases 8, 9 ; case 
10, third visit ; 14, and 16. It is of sig- 
nificance that in all of the 17 cases 
there was an orthostatic response in 
the albuminuria, and further, that the 
renal function, so far as it was deter- 


mined, was normal in all instances ex- 
cept for the specific gravity determined 
during the concentration test in two 
cases. Erythrocytes were observed in 
the sediment in six cases, in two of 
which there was acute nephritis at the 
time. In all but one of these 17 cases 
there were negative sediments subse- 
quently and there was a question of 
essential hematuria in this case. Con- 
sequently, we feel justified in saying 
that in this group there was latent ne- 
phritis, and in assuming that many of 
the patients, by the present time, have 
completely recovered. Furthermore, in 
these cases which presumably followed 
acute nephritis there was a period dur- 
ing which, in the process of recovery, 
an orthostatic response in the albumin- 
uria was a favorable prognostic omen. 

Study of the foregoing group shows 
that often, during the course of latent 
glomerulonephritis there was an ortho- 
static element in the albuminuria. Fur- 
ther, during the process of Healing, la- 
tent glomerulonephritis may exhibit all 
the characteristics of true orthostatic 
albuminuria. 

Chronic Glomerulonephritis 

A study was made of 25 patients 
with chronic glomerulonephritis (table 
3). Here we were concerned with the 
relationship of excretion of albumin 
to the degree of renal insufficiency as 
evidenced by tests of renal function. 
Usually, in cases of glomerulonephri- 
tis, the blood pressure becomes elevated 
sooner or later, during the course of 
the disease; in cases 2, 3, 9, 10, 11, 
and 22 (table 3) blood pressures were 
elevated. Ophthalmoscopic examina- 
tion disclosed retinal changes in cases 
10 and 22. Anemia was present in 
cases 2. 6, 8, 14, and 18. The value for 
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^Retinal changes present in cases 10 and 22 only. 
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blood urea was elevated in cases 14, 18, 
and 21, whereas elimination of phenol- 
sulphonphthalein was diminished be- 
low the lower limits of normal in cases 
5, 18, and 21. In all cases except 20, 
21, 22, and 25, albuminuria persisted 
while the patient was reclining. Im- 
paired concentrating or diluting power 
of the kidneys was seen in cases 1, 3, 
5, 7, 8, 13, 14, 16, 18, 19. 20, 21, 22, 
and 24. Erythrocytes were noted in 
the sediment in cases 1, 3, 5, 8, 10, 12, 
and 14, and in cases 18, 19, 20, 22, 23, 
24, and 25 inclusive. 

It is important to note that, in all 
these cases, the glomerulonephritis was 
sufficiently mild (at least on first ob- 
servation) to warrant considering the 
possibility of orthostatic albuminuria. 
Case 21 fulfilled all the requirements 
of orthostatic albuminuria on first ob- 
servation, although fifteen months later 
renal function had become markedly 
impaired. This is the only instance of 
this sequence. 

It is apparently possible to make a 
correlation between the impairment of 
renal function, as shown by the usual 
tests of function, and the response of 
the kidneys to the orthostatic test. 
Thus, in 19 of the 25 observations (76 
per cent) a direct relationship between 
diminution of excretion of albumin in 
the horizontal position, as compared 
with that in the erect position, and the 
degree of renal impairment as meas- 
ured by dilution and concentration 
tests, may be noted. If there was di- 
minution in the amount of albumin 
excreted, renal function was adequate 
as measured by the other tests ; and, 
conversely, when albumin did not di- 
minish, renal function was impaired as 
measured by the other tests. In eight 
cases there was no diminution in albu- 


min in the presence of impaired renal 
function, and in 11 cases there was 
diminution of albumin in the presence 
of good function, a total of 19 cases. 
In one case there was no diminution of 
albumin, ‘but good function ; and in five 
cases there was diminution with poor 
renal function. In grouping these cases 
allowance was made for the effect on 
specific gravity of large amounts of 
albumin. 

Focal Infection and Weight in 
Albuminuria 

Calvin, Isaacs, and Meyer‘‘ com- 
mented on the high incidence of focal 
infection among patients with ortho- 
static albuminuria. In our study, foci 
of infection occurred with practically 
the same incidence in association with 
orthostatic albuminuria, and in associa- 
tion with albuminuria with an ortho- 
static response. Removal of foci did 
not appreciably influence the albumin- 
uria in either group. By “foci of in- 
fection” we refer to obviously diseased 
tonsils, teeth, sinuses, or prostate gland, 
or to a chronic suppurative process, 
such as bronchiectasis or otitis media. 
Border-line cases were not included. 

Practically all observers have re- 
corded the typical asthenic habitus of 
patients with orthostatic albuminuria, 
and the implication is often noted that, 
with gain in weight after adolescence, 
albuminuria tends to disappear. In or- 
der to gain some accurate information 
on this point, the recorded weight in 
each case of orthostatic albuminuria 
has been compared with the standard 
normal weight of persons of the same 
age, sex and height, as given in the 
tables based on medical actuarial sta- 
tistics. This has been recorded in per- 
centage of variation above and below 
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the average normal. Figure 1 shows been strengthened by the observations 

the averages in the cases of orthostatic of RusselP and of Weiss-Eder." Fish- 

albuminuria, and figure 2 the averages 'berg® inclined somewhat to this view, 
in the cases with other forms of albu- We are able to add a series of seven- 

minuria. It will be seen that there is teen cases in which true orthostatic al- 

no striking difference between these buminitria, or albuminuria with an or- 

groups, both falling chiefly in the nor- thostatic response, dated presumably 
mal to minus 10 per cent zone. With from acute nephritis. We assume that 


Orthostatic albuminuria — 95 cases 



Fig. 1. Average percentage variation, above and below normal, of weight of 95 patients 
with orthostatic albuminuria. Each spot represents the patients of one age-group, beventy- 
nine of the 95 patients were between the ages designated by the positions of uie ar™w heads, 
and the weights of most of these 79 patients were -within the normal to minus 10 per cent 
zone. 


the passage of years, there is no con- 
stant relationship between change in 
weight and persistence of the albumin- 
uria in cases of orthostatic albumin- 
uria. 

Comment 

Among the conflicting reports, the 
only hypothesis concerning etiology, 
which has not been refuted, is that of 
Senator,® who reiterated many times 
in the course of several years, that al- 
buminuria^ detectable by ordinar)'- clin- 
ical tests is never “functional”. This 
hypothesis concerning renal injury has 


orthostatic albuminuria or albuminuria 
with an orthostatic response means 
persistent renal injury which frequent- 
ly heals completely. We believe that 
the burden of proof rests with those 
who ascribe orthostatic albuminuria to 
causes other than renal injury. In one 
case in the first group, the injury pre- 
sumably went on to nephritis, and cases 
20, 21, and 22, in table 3, were defi- 
nitely cases of chronic glomerulone- 
phritis, although albumin was absent 
from the night urine. 

It is possible to avoid error, to a 
great extent, by insisting on the fol- 
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lowing points before making the diag- 
nosis of orthostatic albuminuria: (1) 
absence of even traces of albumin in* 
the urine excreted with the patient re- 
cumbent; (2) absence of persistent 
erythrocytes or casts, or more than an 
occasional erythrocyte or cast in the 
sediment; (3) absence of a history or 
of physical signs of nephritis or ne- 


more so than the other patients stud- 
ied, and changes in weight have no 
effect on the incidence of albuminuria. 
It should be noted that the albumin- 
uria may persist through middle life. 

Among patients who have albumin- 
uria with an orthostatic response^ the 
prognosis is almost as good, but the 
diagnosis must be established with the 



Fig. 2. Average percentage variation, above and below normal, of weight of 80 patients 
with albuminuria of other than orthostatic type. Each spot represents the patients of one 
age-group. Sixty-four of the 80 patients were between the ages designated by the positions 
of the arrow heads, and the weights of most of these 64 patients were within the normal to 
minus 10 per cent zone. 


phrosis or associated vascular changes ; 
(4) normal renal function, as meas- 
ured by the usual tests, and (5) ob- 
servation of the patient over a period 
of several months. A correct diagnosis 
of orthostatic albuminuria carries with 
it a prognosis of good health and lon- 
gevity in 99 per cent of cases, and a 
probability that, in 33 per cent, the 
urine will become free of albumin. 
There is no evidence that foci of in- 
fection play any part in the causation 
of orthostatic albuminuria. The pa- 
tients are slightly underweight, but no 


same care as in orthostatic albumin- 
uria. W e believe that albuminuria with 
an orthostatic response indicates a 
more marked degree of renal injury. 

When a diagnosis of latent glome- 
rulonephritis is considered, a period of 
several months of observation is neces- 
sary, to be sure that one is not dealing 
with slowly progressive chronic glome- 
rulonephritis. Although the outcome 
in our small group of cases of latent 
glomerulonephritis was as good, or was 
better, than that in the groups of cases 
of orthostatic albuminuria, or of cases 
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of albuminuria with an orthostatic re- 
sponse, we feel that, in general, the 
prognosis should be more guarded. The 
presence of an orthostatic element in 
all of our cases may well have a rela- 
tionship to their unusually good out- 
come. The development of orthostatic 
albuminuria in the course of acute ne- 
phritis seems to indicate partial recov- 
ery, and may be of aid in establishing 
a prognosis. 

Although the existence of an ortho- 
static element in chronic glomerulone- 
phritis has been frequently observed, 
we are not able to find record of any 
attempt to correlate it with tests of 
renal function. 

The etiology of orthostatic albumin- 
uria is not known. However, a few 
facts about man’s excretion of urine 
due to bis upright position, may help 
to explain orthostatic albuminuria. For 
instance, excretion of water by normal 
kidneys has been shown to be decreased 
by the upright position.® There is some 
evidence in favor of the belief that 
excretion of such a substance as urea 
ma)’', also, be so affected. If some sort 
of mild renal injury is assumed, then 
the following concepts are applicable: 
when the patient is recumbent, function 
is enhanced, water and such substances 
as urea are excreted more easily, and 
albumin not at all. As soon as the up- 
right position is assumed, the kidney 
is not able to readjust itself, and there 
is loss of albumin. Furthermore, in 
support of this view, we have shown 
that in chronic glomerulonephritis, when 


renal injury progresses sufficiently to 
be demonstrable by the usual tests of 
function, the element of orthostatic 
albuminuria disappears. Also, in select- 
ed cases, during recovery from acute 
nephritis, a period characterized by 
orthostatic albuminuria is not uncom- 
mon. Therefore, orthostatic albumin- 
uria is probably in the range of mild 
renal pathologic physioIog)^ 

Conclusions 

1. Strict diagnostic criteria must be 
observed before a patient is considered 
to have orthostatic albuminuria. 

2. The prognosis is excellent in 
cases of orthostatic albuminuria, al- 
though the albuminuria may persist 
through middle life. 

3. The diagnosis of albuminuria 
with an orthostatic response requires 
similar careful consideration, and car- 
ries almost as good a prognosis. 

4. Among patients who have had 
acute nephritis, the development of an 
orthostatic element in the albuminuria 
apparently indicates partial recovery 
and a good prognosis. 

5. In chronic glomerulonephritis 
there is some evidence that the pres- 
ence of an orthostatic element in the 
albuminuria indicates adequate renal 
reserve, and its disappearance may be 
a sign of renal insufficiency. 

6. From the data presented regard- 
ing the etiology of orthostatic albumin- 
uria it would appear that the burden 
of proof rests with those who do not 
consider it due to renal injury. 
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Addison’s Disease and Its Relation to Experimental 
Adrenal Insufficiency^ t 

By George A. Harrop, M.D., F.A.C.P.. Baltimore, Maryland 


^LT HOUGH the first accurate 
description of the adrenal glands 
is .usually accredited to Eusta- 
chius, in 1563, ver}'- little further prog- 
ress was made in the study of their 
structure or pltysiological significance 
for nearly three centuries and practic- 
ally all of the further additions to our 
knowledge have been made within the 
past eighty years. IModern interest in 
the adrenals dates from Addison, who 
published in 1855 the clinical observa- 
tions on the disease wliicli bears his 
name. 

In all mammals, including man, the 
adrenal glands are paired organs, each 
composed of two distinct parts. The 
outer layer, or cortex, forms roughly 
two-thirds to three-quarters of the 
whole, and this surrounds the inner 
portion, or medulla, which is of dis- 
tinct and separate embr)’-ological ori- 
gin. Until very recently the attention 
of most investigators has centered 
upon the medulla, which has been 
shown to be closely related in its ori- 
gin to that of the nerv'e cells of the 
sympathetic ganglia and in its later 

*Iiead before the Medical Section, New 
York Academy of iMedicine, Januarj’ 19, 
1933. 

tFrom the Chemioil Division of the Med- 
ical Clinic, the Johns Hopkins Hospital and 
University, Baltimore. 


development and functional significance 
to the sympathetic nervous system. 

There is both an anatomical and a 
physiological reason for the greater in- 
terest whicli has been displayed in the 
adrenal medulla. In 1865 Henle first 
showed the peculiar affinit)' of the 
medullary tissue for the salts of chrom- 
ic acid, and the characteristic brown- 
ish-yellow staining reaction of these 
chromaffin, or chromaphil cells when 
treated with this chemical was of prime 
importance in their identification. 

The second reason for the greater 
interest in the adrenal medulla lies in 
the fact that extracts of this chromaffin 
material possess peculiar and charac- 
teristic physiological properties, read- 
ily observed and measurable with rela- 
tive ease, although with uncertain ac- 
curacy. The substance itself which we 
noAv know as adrenalin was finally ob- 
tained in crj^stalline form and subse- 
quently produced synthetically just 
about thirty years ago. For a number 
of years the discover}-^ of adrehalin 
naturally focused attention upon the 
adrenal medulla to the exclusion of in- 
terest in the cortex, since it was dem- 
onstrated with reasonable conclusive- 
ness that adrenalin originates solely in 
the medulla, its presence in the cortex 
being due to postmortem diffusion. The 
advances -which followed the isolation 
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of adrenalin furnish a striking example 
of the fact that progress in knowledge 
of any endocrine gland secretion is in 
direct proportion to the availability of 
a simple quantitative measure of its 
physiological effects. 

Chromaffin tissue is widespread in 
its distribution. Stilling, and later Kohn, 
showed that groups of cells occur 
throughout the course of the sympa- 
thetic nervous system, either as micro- 
scopic clusters in the ganglia or as 
macroscopic bodies in the sympathetic 
plexuses called “paraganglia”. In ad- 
dition to similarity in morpholog}' and 
in the chromaffin reaction, extracts ob- 
tained from this extra-medullary tissue 
exhibit similar physiological properties 
to like preparations derived from the 
medulla itself. Indeed, according to 
Biedl, in the new-born, in whom very 
little adrenal medulla exists, the action 
of these extra-adrenal extracts, partic- 
ularly those from the abdominal chro- 
maffin body, are more effective upon 
constriction of blood vessels than those 
from the adrenal medulla itself. This 
abdominal chromaffin body remains of 
considerable size until the child is one 
year of age, after which it degenerates. 
In other forms, as in the dog, cat, and 
rabbit, it is an organ of significant size 
throughout life. Kohn showed by ac- 
curate determinations of the respective 
weights that the abdominal chromaffin 
body, in the adult dog may represent as 
much as one-quarter of the total weight 
of the medulla itself. 

Studies leading to such knowledge 
as we now possess of the physiological 
significance of the cortex really ante- 
date those on the medulla, although 
they were not at the time so recog- 
nized. The original description of Ad- 
dison’s disease was the stimulus which 


led Brown-Sequard in 1857 to test the 
effect of removal of the adrenals in a 
number of different species, including 
rabbits, dogs, guinea-pigs and cats. A 
fatal result invariably followed their 
bilateral removal within thirty-seven 
hours and this led him to the view that 
the adrenals are essential to life. There 
is no doubt that this correct conclusion, 
in the light of present day knowledge, 
was based upon experiments in which 
the animals died, not of adrenal in- 
sufficiency, but of surgical shock or of 
sepsis. It is possible with proper surgi- 
cal technic, using dogs, even when both 
glands are removed at one operation, 
to have survival without any treatment 
for at least seven days. The effect, how- 
ever, is ultimately that described by 
Brown-Sequard. If insufficient acces- 
sory adrenal tissue is present, the ani- 
mal invariably dies. 

The question then arose as to wheth- 
er the part of the gland indispensable 
for life was the medulla, the cortex or 
the adrenal tissue as a whole. Through 
the efforts of a considerable group of 
observers it has been shown during the 
past two decades that the cortex of the 
gland is the vital structure, since de- 
struction of the medulla by extirpation 
or by a number of other means, such 
as cauterization or radiation, permits 
the animal to live on. So long as the 
cortex, or at least a fraction of it 
(from one-fourth to one-eighth), is left 
intact, the animal does not seem to 
suffer ill effects. It has, therefore, been 
generally accepted in recent years that 
the cortex is the essential structure. 
The medulla and the chromaffin tissues 
generally have been tacitly relegated to 
a position of minor importance. This 
view has undoubtedly been strength- 
ened by the succ( • • - - 
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substitution therapy with lipid soluble 
extracts of the cortex in totally adren- 
alectoniized animals, as demonstrated 
by Hartman, by Swingle and Pfiffner, 
and by others within the past two or 
three years. 

It is well to bear in mind, however, 
that the question of the importance to 
life of the chromaffin tissues as a whole 
has never been brought to rigorous 
test. Owing to their widespread dis- 
tribution they cannot he completely 
extirpated, as can the cortex in most 
forms, where accessory cortical tissue 
in significant amounts does not exist. 
We must conclude that the indispens- 
ability of the medulla yet remains to be 
disproven, and that it is at the present 
moment unlmown whether the close 
juxtaposition of these two portions of 
the adrenal gland differing so widely 
in origin, morphology, and chemical 
properties, is pure accident or is of 
vital and fundamental significance. 

Certain facts, however, have been 
gathered which make it appear that the 
close approximation of these two tis- 
sues in the mammal may not be alto- 
gether a coincidence. In some of the 
lower vertebrates, as in the elasmo- 
branch fishes, the tissues which corre- 
spond to the adrenal cortex and med- 
ulla are separated, the cortex being 
represented by the interrenal body and 
the medulla by the paired bodies which 
lie close to the ganglia of the sympa- 
thetic chain. In birds and reptiles, and 
in amphibians, the renal and adrenal 
tissues interlock. It is only in mam- 
mals that the same condition is found 
as in man — the adrenal is composed of 
a central medulla with an enclosing 
cortex. 

In most mammals, as is well known, 
the cortex is divided by the morpholo- 


gists into three zones. The cells in the 
central portion are arranged mainly in 
columns, the zona fasciculata. The por- 
tion next to the medulla is a network 
of trabeculae, the reticularis. At the 
surface the columns end in rounded 
terminations, the so-called glomerulosa. 

The blood supply of the adrenal 
gland is of particular interest. Per unit 
of weight it is more abundant than that 
of any other body organ, being esti- 
mated as 6 to 7 c.c. per minute for 
each gram of tissue, higher even than 
the thyroid, which comes next with 5 
c.c. per gram per minute. The arteries 
divide in the cortex into capillary plex- 
uses which fuse into sinuses in the re- 
ticularis, the innermost zone of the cor- 
tex, and go over by numerous and free 
communication into the venous sinuses 
of the medulla. A second supply to 
the medulla is from branches which 
perforate the cortex without division. 
Present evidence indicates that a very 
considerable proportion of the adrenal 
blood supply passes first through the 
cortical layers of the gland and thence 
into the medulla, so that materials 
given off into the blood stream in the 
cortex, in large part, at least, have op- 
portunity to come into contact with the 
cells of the medullary portion of the 
gland. The blood from both regions' 
unites to pass out in the same venous 
channels. 

Because of the fact that it has been 
shown to be an indispensable portion 
of the gland, attempts to isolate an 
extract which would prolong the lives 
of adrenalectomized animals have us- 
ually been made with material from 
the dissected adrenal cortex alone. The 
medulla, containing the bulk of the ad- 
renalin, was discarded. Improved tech- 
nical methods, however, have recently 
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made it possible to get rid of adrenalin 
and other toxic products with compar- 
ative ease, so that the whole glands 
may be used for the manufacture of 
the extract, thus avoiding the laborious 
preliminary separation of medulla and 
cortex. 

Pfiffner and his collaborators at 
Princeton, using the method of biologi- 
cal assay of the cortical hormone, which 
was devised last year in our laboratory 
at Baltimore and which is based upon 
the minimal per kilo maintenance dose 
in the adrenalectomized dog, have re- 
cently shown that extracts prepared ac- 
cording to the Pfiflfner-Swingle method 
from whole beef adrenal glands have 
several times the potency of extracts 
made from dissected beef cortex alone, 
based on equivalent weights of tissues. 
This remarkable fact we are able to 
confirm. Extracts of dissected cortex 
material alone have an assay value of 
six to ten dog units per c.c. of material, 
while extracts prepared" from whole 
beef adrenal glands may have an assay 
value of forty units per c.c. or even 
more. The method of assay which we 
have employed is, we believe, accurate 
to within 25 per cent of the true value. 
If well-nourished animals in prime 
condition are used the results under 
these conditions are readily reproduc- 
ible. 

This increase in the potency of ex- 
tract prepared fi'om the whole glands as 
compared with that from the dissected 
cortex is somewhat difficult to interpret 
on the basis of the long held assump- 
tion that the cortex as a whole is the 
site of origin of the hormone essential 
to life. This difficulty is increased by 
a recent paper by Cleghorn,^ who 
found that extracts ,of the (skate) 


elasmobranch interrenal body, which as 
we have stated above is distinct in this 
form from the segmentally arranged 
chromaffin bodies, and may be dissect- 
ed quite separately from them, is with- 
out efifect in reviving or maintaining 
the adrenalectomized cat. 

In an attempt to throw further light 
on these puzzling and conflicting find- 
ings, my associates. Dr. J. H. Trescher, 
and Dr. L. J. Soffer, and I have un- 
dertaken comparative assays of extract 
made from : (1) cortical tissue pre- 
pared free of medulla by taking thin 
slices from the periphery of the gland 
cleaned and dissected away from the 
surrounding tissues and fat; (2) corti- 
cal tissue prepared in the usual manner 
by splitting the gland longitudinally and 
dissecting out the medulla; (3) the 
medulla tissue dissected quite free of 
cortex ; and finally (4) the whole 
gland material. The material for this 
study was obtained on the slaughtering 
floor of one of our large abattoirs 
immediately after removal from the 
beef carcass. As rapidly as it was dis- 
sected out it was thrust into 95 per 
cent alcohol to prevent destructive en- 
zyme activity, and frozen solid’ with 
carbon dioxide snow. The following 
assay values on glands so prepared and 
derived from the same source have 
been obtained for equivalent weights 
of tissue: . 

Preparation ok Extract 
1-. Cortical tissue from the periphery, not 
in contact with medulla, less than 3 dog 
units per c.c. 

2. Cortical tissue prepared in the usual man- 
ner, 8 dog units per c.c. 

3. Medullary tissue, 8-10 dog units per c.c. 

4. Whole gland tissue, 15-20 dog units per 
c.c. 

These results indicate the higher 
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concentration of the potent principle 
as we approach the medulla and the 
relatively low concentration in the 
outer part of the cortex of the beef 
adrenal. Complete separation of cortex 
and medulla is very difficult. Portions 
of medullary tissue must be present in 
the dissected cortex prepared accord- 
ing to the original technic, while the 
dissected medullary tissue undoubtedly 
contains fragments of cortex, especial- 
ly of the reticular layer. 

In the light of our fragmentary 
knowledge both of the chemical prop- 
erties and of the function of the new 
hormone, it is most plausible to ac- 
count for its greater concentration near 
or in the medulla on the supposition 
either that it is stored in the larger 
venous sinuses, or that it is bound to 
some protein or other structure present 
in the medulla, so that diffusion from 
cortex into medulla may continue and 
increase its concentration in the latter 
portion of the gland. 

It may be interesting, however, to 
draw your attention to another possi- 
bility to account for this curious and 
unexpected distribution of the hormone 
within the gland. This is that the site 
of final activation of the so-called cor- 
tical hormone (or “cortin”) actually 
lies in the outer portion of the medulla 
itself, or 'in the reticular layer of the 
cortex which immediately adjoins it. 
The findings are compatible with the 
assumption that the cortex elaborates 
a precursor which is converted into 
tlie active substance in this region of 
the gland. The blood supply of the 
adrenal gland, in which blood from 
medulla and cortex are joined together 
in this border area would favor such 
a possibility. 


The mechanism above outlined would 
explain not only the indispensability to 
life of the interrenal body of the elas- 
mobranch, as shown by Biedl, but, on 
the other hand, the seemingly contra- 
dictory finding that extracts of this 
organ, according to Cleghorn, do not 
contain the “life” hormone. It will 
also explain the variations in amount 
of active material in the several parts 
of the gland as found above. The sur- 
vival of animals in which the medulla 
of the gland has been destroyed or re- 
moved, leaving the cortex intact (as- 
suming that such complete elimination 
is really possible) may be explained 
by the presence of accessory medullary 
tissue which, as I have just stated, 
occurs in large amounts. The presence 
of smaller amounts of the hormone in 
the outer layers of the dissected cortex 
could then be explained in the sanie 
manner as the occurrence of adreriahn 
in the cortex, namely, as due to diffu- 
sion into the outer cortical portion of 
the gland post mortem. The enhanced 
potency of material derived from the 
whole adrenal glands prepared in the 
usual way may well be due to the -inti- 
mate admixture of the chopped-up ris- 
sue during the course of preparation 
of the extract, or to lessened exposure 

to the air. 

The main cause of Addison s disease 
is bilateral tuberculosis of the adrenal 
glands. It was formerly believed that 
the adrenal infection is primary, but 
it is now realized that this lesion is 
usually associated with latent or active 
tuberculosis elsewhere in the body, 
probably in most instances in the lungs. 
Tuberculosis of the adrenals is a rela- 
tively rare disease having, it is said, 
about the same incidence as tubercu- 
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losis of the skin. The tuberculous le- 
sion appears to attack the medulla first 
and later the cortex. The latter always 
seems to be affected, however, in re- 
liable reports of Addison’s disease. 
Wiesel found in a fifteen-year-old tu- 
berculous patient with complete de- 
struction of the medulla, but intact 
cortex, no symptoms of the disease, 
although the paraganglia, significantly 
enough, were much enlarged. 

In approximately one-fifth of the 
published cases but in a larger propor- 
tion of our present series, the lesion 
found at autopsy in the adrenal glands 
is that of primary cortical atrophy. A 
very considerable number of such cases 
has now been reported, and it is of 
interest to note that in them, in con- 
trast to the cases of tuberculosis of the 
adrenals, it is the cortex which is first 
and principally affected while the med- 
ulla is seriously altered only at a later 
period. Our fatal cases of Addison’s 
disease associated with this primary 
cortical atrophy have been studied by 
Duff and Bernstein- ; we have had four 
come to autopsy. The destructive proc- 
ess was a progressive necrosis of cor- 
tical cells with collapse of the stroma. 
The reticular zone disappeared first 
and of the two other zones the outer 
one, the glomerulosa, persisted longer. 
Regeneration appeared as islands of 
newly formed cells at the periphery. 
More or less dense infiltrations of 
lymphocytes were always present in 
the medulla and among the remains of 
cortical tissue. The necrosis of the 
cortical cells was accompanied by rel- 
• atively little fibrosis, the outer capsule 
simply collapsing down to the medul- 
. lary tissue. 

Duff was able to find four less ad- 


vanced cases of adrenal atrophy in 
which a similar destruction had taken 
place, with small lymphocytic accumu- 
lation and without changes in the med- 
ulla. In these cases without symptoms 
of Addison’s disease, the primary le- 
sion was in the cortex, and the reticular 
zone was most susceptible, the glom- 
erular most resistant, to destruction. 

It seems to us of importance from 
the point of view of therapy that areas 
of regeneration occur in the injured 
glands. The quick response of the re- 
maining cortical tissue to the stimulus 
of deficiency is striking. In the ex- 
perimental animal, after removal of 
one gland, hypertrophy of the remain- 
ing adrenal gland is very rapid, and 
quite definite in the dog within three 
or four weeks. This hypertrophy is 
decidedly greater in the presence of 
infection, distemper in the dog being 
an especially effective stimulus. It is 
not unusual in such cases to find the 
second gland double the weight of the 
one first removed. This increase is 
confined so far as we can determine 
to the cortical portion. When sufficient 
extract is supplied to the adult male 
dog from which one gland is removed 
this hypertrophy is not found, indicat- 
ing that lack of this material is the 
adequate stimulus for production of 
the hypertrophic change. Injections of 
the extract will not, however, prevent 
hypertrophy of the remaining gland in 
a growing animal, or in the presence of 
malnutrition, or of an intercurrent in- 
fection, even in doses per kilo of body 
weight which are otherwise effective in 
the healthy adult. We believe this to 
be suggestive evidence that products 
of the cortical tissue are required in 
greater amounts by the growing animal,’ 
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as well as by the animal during the 
course of an infection, and that further 
studies along this line may be of help 
in reaching a better understanding of 
this phase of cortical function. 

One of the cardinal features of Ad- 
dison’s disease is pigmentation. In 
many it is the first symptom observed 
and often one finds that the earliest 
change the patient notes is that of a 
summer’s tan which does not fade. It 
may be present for many years and it 
has been repeatedly observed that such 
cases are apt to be more prolonged and 
to run a more benign course than those 
ushered in by asthenia and muscular 
weakness. A recent case obser\’ed by 
us is of interest ; 

G. F., a white man of 55, works for a 
life insurance company which gives periodic 
health examinations to its employees. Owing 
to this it is known that he has had low 
blood pressure since 1917. During 1917 and 
1918 he was in a sanitarium for sixteen 
months with pulmonary tuberculosis. One 
daughter has died of pulmonary tuberculosis, 
but the contact with the patient v'as not 
close. He has felt quite well. There have 
been no gastrointestinal sjTnptoms and no 
muscular weakness prior to his present ill- 
ness. He came to the hospital this autumn 
with influenza complicated by pneumonia and 
there it was noted that he had marked and 
characteristic pigmentation of lips and buccal 
mucosa, which he stated on questioning had 
been present for manj^ months. During re- 
covery from his influenzal infection the as- 
thenia has improved and at the present time 
he is free of symptoms. He has never re- 
ceived cortical extract. 

We have here a patient whose his- 
tory and appearance is highly sugges- 
tive of Addison’s disease, with proven 
hypotension for many years and with 
pigmentary clianges for many months. 
It seems quite possible that in this in- 
stance we are dealing with tuberculosis 
of the adrenals and that the process 


has so far attacked chiefly the medulla 
while the cortical portion is as yet 
largely unimpaired. 

Speculation as to the relationship of 
the pigmentation to the disease has 
naturall)^ centered about the close sim- 
ilarity of chemical structure between 
adrenalin and the skin pigment, mel- 
anin. It has been suggested that failure 
of the gland to utilize the natural ad- 
renalin precursors to form adrenalin 
has led to their vicarious utilization in 
the skin in the formation of increased 
amounts of melanin. The supposed 
precursor most popular in the minds 
of investigators is dioxyphenylalanin 
or “dopa”, which has been studied by 
Bloch and his pupils. Unfortunately, 
it has not been possible to produce 
such skin pigmentation experimentally 
by removal of the adrenal glands in 
animals and the positive results report- 
ed from time to time cannot be regu- 
larly reproduced. Scars, pressure, ex- 
posure to various chemical and physical 
agents, including light, produce no 
pigmentation not also to be observed in 
control animals. The injection of di- 
oxyphenylalanin itself in rats and in 
dogs without adrenal glands is without 
effect. Patients with Addison’s disease 
during the relapse often show marked 
increase in pigmentation, and improve- 
ment is frequently but not regularly 
associated with its partial disappear- 
ance. With the aid of Professor Max 
Brodel and his pupils we have been 
measuring the depth of pigmentation 
in our patients over definite skin areas 
during the various phases of the dis- 
ease We find that when these changes 
are measured by such objective criteria 
our clinical impressions have often 
proved very faulty. Increases appear 
rather quickly especially during re- 
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lapses but disappear very slowly, prob- 
ably by wearing away of the basal cell 
layer in which the pigment is deposited 
in the natural course of skin growth. 
Differences measured over the course 
of months are indeed quite definite, 
but no marked disappearance of the 
pigmentation has occurred even after 
much extract has been given. 

Now as to the results of treatment 
of patients with the new cortical ex- 
tract. We have treated during the past 
two and one-half years thirteen pa- 
tients whom we regard as definitely 
suffering from Addison’s disease. Of 
these, seven have died. The diagnosis 
in all of them was confirmed by au- 
topsy. (Table 1) C. L., the first case 


assay, probably due to imperfect pres- 
ervation of the glands at the ahattoir 
during the hot weather, F. R. died at 
a sanatorium of disseminated tubercu- 
losis throughout the body. His condi- 
tion was hopeless from the outset and 
the wisdom of treating such cases, 
when limited supplies of the extract 
are available, is of course open to 
grave doubt. The other four fatal 
cases were those due to cortical atro- 
phy and the lesions found have already 
been discussed. 

It is quite evident that the hopes 
aroused three years ago as to the value 
of the cortical extract or cortin in the 
treatment of Addison’s disease have 
not met with as complete satisfaction 


Table I 

Cases of Addison's Disease Treated with Adrenal Cortical Hormone 

WITH Fatal Outcome 


Patient 

<y 

be 

< 

y 

<u 

m 

Duration 
of illness 
before 
treatment 

Duration 
of treatment 

Number of 
relapses 

Weight 
gain after 
treatment 

Outcome 

Autopsy 

Diagnosis 

C.L. 

50 

F 

654 3 TS. 

8 wks. 

4 

No increase 

Tuberculosis of 
adrenals 

E.S.B. 

34 

M 

22 mos. 

8 mos. 

3 

No increase 

Cortical atrophy with 
symptoms of asthma 

R.M.C. 

35 

F 

8yrs. 

9 mos. 

6 

No increase 

Cortical atrophy ; 
cirrhosis of liver with 

M.S. 

M.D. 

37 

F 

4i4 yrs. 

15 mos. 

4 

No increase 

jaundice 

Cortical atrophy; 
acute fibrinous 
pericarditis 

35 

F 

6 mos. 

10 mos. 

2 

No increase 

Cortical atrophy. 

G.K. 

48 

F 

4 yrs. 

23 days 

1 

No increase 

Tuberculosis of 
adrenals and cold 
abscess of rib 

F.R. 

42 

M 

11 mos. 

80 days 

3 

No increase 

Tuberculosis of 
adrenals, lungs, kid- 
neys and liver 


treated in the fall of 1930, did not re- 
ceive adequate amounts of extract 
according to our present standards. 
G. K. was treated for twenty-three 
days last summer with an extract of 
low potency, as was later found on 


as was originally anticipated. There 
can be no doubt, we believe, of the 
value of the material in the acute re- 
lapse of the disease. It should be given 
in large amounts at as early a time as 
possible. We have never seen evidence 
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of overdosage in the experimental ani- 
mal. We have administered 100 c.c. 
intravenously to an 8 kg. dog without 
the slightest evidence of toxicity and 
we have never noticed any harmful 
effect clinically from the use of any of 
the extracts prepared in our own lab- 
oratory. It appears possible that the 
extract alone in certain cases without 
the aid of any accessory agent can re- 
lieve the acute crisis, as is indicated by 


circulatory collapse. Insofar as the 
cortical hormone appears to restore 
the blood volume and blood pressure 
to a normal level, the regulation of 
these functions either directl}’^ or indi- 
rectly must be regarded as one of its 
essential I'oles. 

On the other hand (table 2), the 
value of continued treatment with cor- 
tical extract during the intervals of 
comparative well being and adequate 


TAnti: II 

Cases of Adoisox’s Disease Treated with Adrenal Cortical Hormone 

Showing Improvement 


P.nticnt 

Age 

Sex 

Duration 
of illnes.s 
before 
treatment 

Duration 
of treatment 

Number of 
relapses 

Blood 

pressure 

change 

Gain in 
weight 

Present 

condition 

Clinical 

Diagnosis 

D.D. 

IS 

F 

5 vrs. 

16 mos. 

5 

none 

none 

Fair 

Tuberculosis 

A.O. 

61 

F 

3 yrs. 

16 mos. 

1 

94/68 

to 

116/82 

9.4 kg. 

Good 

Atrophy ( ?) 

C.G. 

29 

F 

5 mos. 

19 mos. 

none 

none 

none 

Good 

Tuberculosis 

C.K. 

21 

M 

14 mos. 

12 mos. 

1 

none 

4.4 kg. 

Good 

Tuberculosis 

P.G. 

39 

]\I 

10 mos. 

10 mos. 

none 

none 

2.2 kg. 

Fair 

Atrophyf ?) 

R.L. 

48 

F 

9 mos. 

4 mos. 

1 

none 

6.5 kg. 

Good 

Tuberculosis (/) 


the recent report of Albright and 
Baird.® Our experience leads us to 
agree with Loeb‘ in his conception of 
the Addisonian crisis as a condition of 
shock, and we believe the value of the 
usual measures to combat shock and 
particularly the importance of intra- 
venous saline and glucose solutions is 
definitely proved. The crisis of Addi- 
son’s disease is strictly analogous to 
the condition of insufficiency in the 
adrenalectoinized dog following with- 
drawal of extract and responds to the 
same treatment. In all essential par- 
ticulars they are identical with the 
condition of shock as seen in both 
surgical and medical practice. Untreat- 
ed. death occurs as a result of tissue 
dehydration, hemoconcentration. and 


circulation must be regarded with 
greater reserve. We have now under 

o 

observation two patients treated for 
approximately twenty months. The 
condition of one of the two is essen- 
tially stationary while the other shows 
slight improvement. Gain in weight 
has not been striking ; no marked 
change has occurred in the blood pres- 
sure, and the pigmentation, while less 
in amount, is not decidedly improved 
in either of these patients. Two other 
cases, both under extract treatment 
now for about one 3 'ear, are in very 
good condition. A comparison of the 
cases with fatal outcome with those in 
which more or less improvement has 
taken place indicates that in the latter 
group fewer relapses have occurred. 
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It seems altogether likely that in the 
prevention or amelioration of repeated 
relapses by the early use of the cortical 
extract when symptoms first appear, a 
definite step may be taken towards the 
prolongation of life. The average du- 
ration of the disease in our group at 
present under treatment is a little over 
two years. In a large proportion of 
cases the disease has an essentially 
chronic character, although the average 
duration of life in patients untreated 
in the large Mayo Clinic group is said 
to be 16.5 months. Actual prolongation 
of life therefore has not yet been con- 
clusively demonstrated. It is quite evi- 
dent that a much greater experience is 
needed for the proper evaluation of 
this therapeutic agent upon the event- 
ual course of the disease and its ulti- 
mate prognosis. 

In determinations of the minimal 
amounts of extract required for main- 
tenance of the adrenalectomized dog, 
we have found that the use of certain 
oils by mouth often permits of lower 
extract dosage than would otherwise 
be required. Of the oils so far exam- 
ined, cotton-seed oil has proved most 
effective. The action of cotton-seed oil 
in enhancing the effect of the cortical 
extract upon the adrenalectomized dog 
has led us to apply this material to the 
treatment of our patients with Addi- 
son’s disease during the intervals of 
comparatively good condition. We be- 
lieve that the clinical improvement and 
absence of relapses under such treat- 
ment is sufficiently suggestive to merit 
further study of its efficacy. The em- 
ployment of these oils is of little or no 
value during the relapse, when the 
extreme nausea and vomiting make 
their use by mouth very difficult if not 
impossible. The reasons for the effec- 


tiveness of these oils is at present 
under study. One point only may be 
observed. The maintenance of good 
nutrition in the experimental animal 
is of great importance in lowering the 
extract requirements. We administer 
clinically as large doses of the oil as 
may be tolerated without great dis- 
taste, nausea or other undesirable 
symptoms. 

Most important of all as an adjunct 
to the treatment of the acute relapse 
with the cortical extract, is the use of 
large amounts of sodium chloride. If 
tolerated it should be given by mouth, 
but it must be administered intraven- 
ously and subcutaneously if necessary. 
Stress must be laid on early treatment. 
Most patients tolerate well two or three 
one-gram capsules of sodium chloride 
when given immediately after the in- 
gestion of food or fluids. Great care 
must be exercised to avoid increasing 
the nausea which is inevitably asso- 
ciated with this condition. It is quite 
definitely shown that patients in relapse 
usually have marked dehydration and 
that this underlies the condition of 
shock. Our unpublished data collected 
over the past three years, as well as 
the recently published paper by Loeb‘‘ 
indicates that the acute relapse is char- 
acterized by marked loss of sodium 
and chloride from the blood plasma, 
and, especially in the earlier stages, 
increased excretion of these substances 
in the urine. Even where the plasma 
chloride content has dropped to 75 mil. 
eq. per liter (435 mgs. as NaCl per 
100 C.C.), sodium and chloride are still 
excreted in the urine. Further, we 
have been able to produce an acute 
relapse in two patients merely by plac- 
ing them on a salt free diet for four 
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days. Patients should be cautioned to 
use ample salt in their diet, and indeed 
one of onr patients (M. S.) particu- 
larly craved salt pork, stating that she 
felt much better when she ate this 
food. 

In conclusion we may summarize 
our findings as follows : A comparison 
of the phenomena observed clinically 
during the relapse of Addison’s dis- 


conditions in both medical and surgi- 
cal practice.* It would appear that 
these are symptoms due primarily or 
secondarily to a deficient supply of a 
substance elaborated in the adrenal 
cortex. (Table 3). 

When we come to the maintenance 
of patients as well as experimental 
animals not in a condition of shock, 
however, the points of resemblance are 


Tabi.e III _ T>^ ^ 

Comparison of the Phenomena Present in Medicai, or SuRGicae Shoc^in the R^apse 
OF Addison's Disease, and in Adrenal Insufficiency Produced by Withdrawal 

OF Cortical Extract in the Adrenalectomized Animal 


Adrenal 

Medical or Relapse in Insufficiency 

Surgical Addison’s in the Adrenal- 

Shock Disease ectomized Dog 


Body temperature 

Low 

Low 

Low 

Hypotension 

Blood non-protcin-nitrogen,_ urea, 
red cell count, hemoglobin and 
hematocrit. 

Frequently 

present 

Present 

Present 

Frequent 

Common 

Present 

Pulse 

Increased 

Increased 

Increased 

Blood non-protein nitrogen, urea, 
plasma proteins 

Frequently 

increased 

Usually 

increased 

Increased 

Nausea, vomiting 

Common 

Common 

Common 

Plasma chlorides, bicarbonate. 


Low 

Low 

total base and sodium 




ease with those of adrenal insufficiency 
in adrenalectomized dogs after with- 
drawal of extract, reveals important 
similarities. The points of resemblance 
are the extreme muscular wealcness, 
the anorexia, vomiting and dia.rrhea, 
the lowered general bodily activity as 
sociated with lowered body tempera- 
ture, blood pressure and general met- 
abolism, the increased concentration of 
the blood, and finally, the changes in 
certain chemical constituents of the 
blood some of which are fairly char- 
acteristic of the condition of shock as 
met with in a variety of pathological 


not so striking. Adequate dosage of 
cortical extract in the dog appears to 
maintain normal nutrition and weight 
and to preserve life indefinitely. The 
blood pressure is normal, there is no 
hypoglycemia, no increased pigmenta- 
tion and no change in the basal respir- 
atory metabolism. It has seemed that 
over a long period of time a moderate 
grade of secondary anemia develops. 

*These changes consist in lowered plasma 
total base, sodium, bicarbonate, and chloride 
concentrations. The concentrations of plas- 
ma potassium, magnesium, proteins and inor- 
ganic phosphate are increased. 
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In contrast, the patient with ad- 
vanced Addison’s disease, not in re- 
lapse, even when given large amounts 
of a potent preparation of cortical 
extract continues to exhibit hypoten- 
sion, usually hypoglycemia, and no 
striking amelioration in the pigmenta- 
tion which is characteristic of the dis- 
ease and without which we are unable 
to make a diagnosis. The effect on 
weight and nutrition is variable and 
sometimes very slight. The basal met- 
abolic rate is lowered in most patients. 
Well marked anemia is uncommon. 

It is a striking fact that the patho- 
logical phenomena singularly unaffect- 
ed by administration of the cortical 


hormone in Addison’s disease in man, 
namely, hypotension, hypoglycemia and 
pigmentation, are just those which do 
not occur during treated suprarenal 
deficit in the dog. They are phenomena 
which a considerable body of experi- 
mental evidence associates with dis- 
turbance of medullary function and 
particularly with that of adrenalin. We 
believe that the evidence is increasing 
that Addison’s disease is probably de- 
pendent on disturbed function of both 
cortex and medulla, and that these two 
portions of the adrenal gland have 
reciprocal relations of such a nature 
that damage to the one produces dis- 
turbance of function in the other. 
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treatment center around this broader 
appreciation of the subject. 

Notwithstanding this widened out- 
look, there is avowedly much to be de- 
termined as to the extent to which the 
two types of arthritis, atrophic and hy- 
pertrophic, overlap ; the extent to which 
they constitute separate processes ; and 
the extent to which they require dif- 
ferent forms of therapy. It is accepted 
that the clinical phenomena of the two 
types, as well as the osseous picture 
by X-ray or “en gros”, offer sharp 
contrasts, but some of the considera- 
tions enumerated above strongly sug- 
gest some commonality of etiology 
and of certain physiological devia- 
tions underlying the disease as a whole. 
One of the outstanding observations 
relating to arthritis as seen in the hu- 
man being is the fact that atrophic 
arthritis is, by and large, a disease of 
the first half of life, and hypertrophic 
arthritis, by and large, is a disease of 
the latter half of life. There are ex- 
ceptions to this, in that atrophic arthri- 
tis may appear as late as the eighth 
decade and hypertrophic arthritis may 
appear early in mid-life, or, according 
to some recent observations of Matz,® 
even earlier. In general, however, any 
observations of a large series of arth- 
ritics will show that atrophic arthritis 
tends to disappear at an age at which 
hypertrophic arthritis tends to begin. 
It is difficult to see why atrophic arth- 
ritis should largely leave the stage at 
mid-life and why hypertrophic arthritis 
enters it then, unless these disease states 
reflect or represent in some way different 
age responses to the exciting factors. The 
influence of age as a determining fac- 
tor in disease of those particular ex- 
pressions which certain morbid proc- 


esses or entities take, is illustrated by 
disease of the pituitary gland which 
in youth may express itself as gigan- 
tism and in the latter decades as acro- 
megaly. Recent observations by Jaffe 
and Bodansky'^ .have shown that in 
guinea pigs age determines the re- ' 
spouse of the animal to parathormone 
to such an extent that it is possible by 
means of injections of parathormone 
to produce osteitis fibrosa cystica in 
young animals but not at all in old 
ones. The expression which renal dis- 
ease takes in the young offers some 
contrasts to that which is seen in 
older persons, and certain differences 
of the same order are to be observed in 
connection with cardio-vascular path- 
ology. Again, diabetes in the young 
exhibits some differences as compared 
with the disease encountered in the 
more elderly, and much the same com- 
ment can be made regarding tubercu- 
losis. It is thus clear that age intro- 
duces factors which may importantly 
condition the final expression of that 
deviation of physiology which may un- 
derlie any large syndrome, and it be- 
comes pertinent to determine if possi- 
ble the extent to wliich this is the case 
in the syndrome of arthritis. Apart 
from the clearer concept of the disease 
which would be afforded by observa- 
tions elucidating this influence, certain 
definite and important therapeutic pro- 
cedures would be given greater or less 
emphasis. If it could be shown that the 
surface phenomena of atrophic or hy- 
pertrophic arthritis are conditioned in 
part or largely by age, a wider outlook 
would have to be entertained upon the 
problem as a whole, and emphasis upon 
the separate identity of the two types 
would be more difficult of justification. 
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In view of tlie clear-cut results char- 
acteristic of hypertrophic arthritis 
which followed attempts at reproduc- 
tion of some of the phenomena of 
arthritis by ligation of the blood sup- 
ply to the patella of adult dogs, it 
seemed desirable to repeat these ex- 
periments making use of young dogs 
only. If it were shown that the re- 
sponse of the tissues difl'ered markedly 
in young and old animals, the implica- 
tion would be strong that age consti- 
tutes a decisive factor in the induction 
of hypertrophic arthritis. One starting 
point in the experiments to be cited 
was the observation that one of the 
dogs in the first series operated upon 
presented unimited epiph5'’ses and that 


this animal showed after operation less 
overgrowth of the patella than devel- 
oped in the other and older dogs. Ex- 
periments were accordingly undertaken 
upon a series of five dogs, the results 
of which are set forth in the accom- 
panxing protocols. Of five experi- 
ments. only three were successful ; two 
failed because of the death of the ani- 
mal or other accident. In view, how- 
ever. of the long time required to carry 
through experiments of this nature, in 
view of the many hazards to which 
very young dogs are subjected in the 
course of such experiments, and in 
view of the fact that upwards of a 
)-ear must elapse before further data 
could be forthcoming, it seems justifi- 



FiG. 1. Roentgen-Ray of Old Dog. 

Normal patella of dog “\\'ooley”. Patella of dog “\\'ooley'’ six months 

after ligation of the blood supph- to it. 
Note the size of the overgrowth. 
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able to present in the form of a prelim- 
inary report the results obtained to 
date. 

Dog No. 6— “Collie”.! 

Dog No. 7 — Male mongrel, wire-haired 
terrier, named “Wire-haired”, seven months 
old, 15 pounds in weight, was operated upon 
November 4, 1929. The blood supply to the 


gen-ray of February 22. Epiphyses are more 
nearly united. 

July 25, 1-930. The epiphyses are united; 
otherwise no change from the roentgen-ray 
of May 10. (Figure 2) 

November 22, 1930. No change from the 
roentgen-ray of July 25. On November 22, 
the dog was sacrificed. 

Examination after death showed a normal 



Fig. 2. Roentgen-Rays of Young Dogs. 

Normal patella of dog “Wire-haired”. Patella of dog “Wire-haired”, eight 

and three-quarters months after liga- 
tion of its blood supply. Note absence 
of distal growth. 


patella of the right leg was ligated, resulting 
in lameness of that leg. The lameness almost 
disappeared in one week. 

Roentgen-rays of the leg operated upon on 
the following dates showed: 

October 31, 1929. A normal knee joint, 
epiphyses not united. The roentgen-ray was 
taken before operation. 

February 22, 1930. A slight change in the 
shape of the patella. The epiphyses are unit- 
ing. 

May 10, 1930. No change from the roent- 


left leg and patella and a right leg that 
seemed normal on dissection, had no thick- 
ening of the tissues nor adhesions, but that 
showed a slightly deformed articular surface 
of the patella. The right patella could be 
dissected and stripped as easily as a normal 
patella and it split with as much difficulty. 
It was smooth and shiny on its articular sur- 
face, but slightly livid in color. The sheath 
of the proximal tendon had grown somewhat 
down over the patella and up around its 
sides, almost merging with the articular sur- 
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face and covering an area of erosion on this in weight, was operated upon November 4, 

articular surface. The patella showed no 1929. The blood supply to the patella of the 

overgrowth, only a change in shape, right leg was ligated, resulting in lameness 

Dog No. 8 — A female mongrel fox terrier, of that leg. The lameness almost entirely 

named "Pup", four months old, 10 pounds disappeared in one week. (Figures 3 and 4) 



Fig. 3 


Normal patella of dog “Pup". 


Patella of dog “Pup” eight and 
three-quarters months after ligation 
of its blood supply. Note the spike- 
like but localized overgrowth distally. 


H ^ 


Fig 4 Photograph of the patellae of dog 
■Pup” showing overgrowth of the patella on 
he left, twelve and one-half rnomhs after 
igation of the blood supply to it. The over- 
growth consisted of a spike rather than of 
he patella as a whole. 


Roentgen-rays of the leg operated upon on 
the following dates showed : 

October 31, 1929. A normal knee joint, 
epiphyses not united. The roentgen-ray was 
taken before operation. 

February 22, 1930. A distal overgrowth, 
consisting of a spike from the outer edge of 
the patella. 

May 10, 1930. A slight increase in the 
length of the spike distally, erosion of the 
patella making the spike appear longer. 

Jiilj' 25, 1930. No change from the roent- 
gen-ray of lilay 10, except that the epiphyses 
are almost united. 
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November 22, 1930. No change from the 
roentgen-ray of July 25. 

On November 22, 1930 the dog was sacri- 
ficed 

Examination after death showed a normal 
left leg and patella. The right leg dissected 
out normally; it showed no thickening of 
the tissues and only slight adhesions above 
the patella. There was, however, an area of 
erosion on the left side of the condyle of 
the femur at the knee joint. The right patel- 


and giving the overgrowth a shelf-like ap- 
pearance, and adding to its apparent length. 

Dog No. 17 — A female mongrel fox ter- 
rier, named “Cleo”, five months of age, 15 
pounds in weight, was operated upon Sep- 
tember 1, 1931. The blood supply to the 
patella of the left leg was ligated, resulting 
in lameness of that leg. (Figures 5 and 6) 
Roentgen-rays of the leg operated upon on 
the following dates showed: 

July 26, 1931. A normal knee joint, epiph- 



Fig. 5 

Normal patella of dog “Cleo”. Patella of dog “Cleo” nine months 

after ligation of its blood supply. Note 
the very slight overgrowth distally. 


la dissected out easily, but was slightly more 
difficult to strip than the normal one. The 
articular surface was smooth and glistening, 
but at least one millimeter shorter than the 
normal one. The right patella itself showed 
an overgrowth of about one millimeter, but 
only of the part of the patella that adhered 
to the tendon. There were areas of erosion 
under the articular surface of the patella, 
the one at the distal end being the largest 



Fig. 6. Photograph of the patellae of dog 
"Cleo” showing overgrowth of the patella on 
the right, nine months after ligation of the 
blood supply to it. 
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yses not united. The roentgen-ray was taken 
before the operation. 

October 24, 1931. No change from the 
roentgen-ray of July 26. 

January 29, 1932. Epiphyses almost united, 
otherwise no change from the roentgen-^'ay 
of July 26, 1931. 

February 8, 1932. No change from the 
roentgen-ray of January 29. 

June 23, 1932. A very slight overgrowth 
distally, epiphyses united. 

On July 8, 1932 the dog was sacrificed. 

Examination after death showed a normal 
right leg and patella and a left leg that 
seemed normal on dissection, showed no tis- 
sue thickening and only slight adhesions 
around the patella. Both patellae were equal- 
ly difficult to dissect free and strip. The 
left patella showed a slight overgrowth dis- 
tally of the whole patella of about one milli- 
meter (7 per cent). There were also places 
on the non-articular surface of the left pa- 
tella that had remnants of suture material 
imbedded. 

Dog No. 20 — A female mongrel fox ter- 
rier, named “Spotty’’, three months of age, 
8 pounds in weight, was operated upon Feb- 
ruary 19, 1932. The blood supply to the pa- 
tella of the left leg was ligated, resulting in 
lameness of that leg. 

Roentgen-rays of the leg operated upon 
on the following dates showed : 

February 8, 1932. A normal knee joint, 
epiphyses not united. The roentgen-ray was 
taken before operation. 

July 1, 1932 (after death). No change 
from the roentgen-ray of February 8. 

On April 7, 1-932, she died of an infection 
due to a cystic calculu--' 

Examination after death showed a normal 
right leg and patella, the epiphyses not unit- 
ed, and a left leg that dissected out easily, 
showing no tissue thickening and no adhe- 
sions around the patella. The left knee joint 
showed some discoloration due probably to 
hemorrhage following the operation ; also 
its epiphyses were not y'et united. The left 
patella showed no overgrowth. Both patellae 
split with slight difficult}' and showed inside 
a brownish coloration of the bone, which uas 
slightiv larger in area in the normal patella. 
Both patellae stripped very easily. 


A review of the above protocols 
shows that a difference apparently 
exists between the response of older 
dogs subjected to ligation of blood 
supply to the patella and that of young- 
er animals chosen before union of the 
epiphyses. While some overgrowth of 
the patella may occur, in none of the 
three 3’oung dogs carried along for ten 
mouths or a 5rear was there an over- 
growth strictly comparable to that seen 
in all of the older animals ; and in two 
of the young dogs the overgrowth was 
practically negligible or not to be de- 
tected at all. 

It has been suspected by some stu- 
dents of arthritis that hypertrophic 
arthritis appears at mid-life because of 
the differing response of the tissues 
consequent upon some factor such as 
arteriosclerosis, or its vascular precur- 
sors, which is present in greater or less 
degree in all humans or animals that 
reach that age. In the three experi- 
ments just detailed there is a definite 
suggestion that prior to the appearance 
of the vascular or other changes of 
maturity, the end result falls short of 
the frank picture yvhich is seen in the 
older animals. 

The influence of age upon the type 
of arthritis cannot be regarded as set- 
tled on the basis of one line of experi- 
mentation, but one inference that may 
be drawn is that the phenomena of 
hypertrophic arthritis may represent 
a response due to the particular con- 
dition of the tissues rather than the 
effect produced by the action of any 
type-specific etiologic factor. 

This general deduction must be cor- 
related yvith the evidence that a number 
of factors often underlie both types of 
the disease, etiologically and therapeu- 
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tically. As already mentioned, some 
of these factors in human beings are 
the influence of heredity, the bodily 
configuration, imbalance of the nervous 
system, a condition resembling vaso- 
constriction at the periphery, anatom- 
ical and physiological deviations of the 
gastrointestinal tract, and the influence 
of a balanced but restricted dietary/’’® 

To this list might be added the in- 
fluence of focal infection though some 
observers believe that infection has no 
relation to hypertrophic arthritis. Final 
proof of this is difficult, however; and 
it is probable that most dispassionate 
students regard focal infection as at 
least contributory to the syndrome of 
hypertrophic arthritis, although having 
less obvious and flagrant consequences 
than in atrophic arthritis. 

To these considerations must be add- 
ed the further fact that there is present 
in ossifying tissue, though only in 


traces in unossified cartilage, the en- 
zyme phosphoric esterase shown by 
Robison" to be concerned in the forma- 
tion of bone. 

Summary 

Preliminary report is made of ex- 
periments in which the attempt to pro- 
duce hypertrophic arthritis in young 
dogs by curtailment of the blood supply 
to the patella is accompanied by slight 
or negative results as compared with 
similar attempts carried out upon ma- 
ture animals. Taken in conjunction 
with other data the observations here 
cited seem, so far as they go, to add 
cogency to the view that hypertrophic 
arthritis is, in part at least, a function 
of the kind of response which the more 
adult tissues yield rather than exclu- 
sively a response to distinct etiologic 
factors basically different from those 
which are present in atrophic arthritis. 
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sclerosis is of identical nature, and that 
these conditions differ only in the rate 
of their development. These authors 
believe that the more rapid decrease in 
the blood supply in malignant nephro- 
sclerosis results in glomerular ischemia 
and in more acute histological changes 
resembling those of an infectious proc- 
ess. Stern, Fishberg,® Murphy and 
GrilP also agree that both benign and 
malignant nephrosclerosis are due to 
vascular sclerosis. 

Volhard^'® in 1923 relinquished his 
toxic theory of the etiology of malig- 
nant nephrosclerosis and attributed the 
histological changes to a general vaso- 
constriction associated with an intense 
capillary spasm of the glomeruli. Ac- 
cording to him, the capillary ischemia 
thus caused tends to produce degenera- 
tive and proliferative changes. This 
concept was rejected recently by Klem- 
perer and Otani,^^ who pointed out 
that if in the pathogenesis of this con- 
dition the capillary system were the 
seat of primary disturbance, the 
changes should be distal to the glom- 
eruli, whereas in reality the vascular 
changes lie in the afferent arterioles as 
well as in the glomeruli. They traced 
the origin of the glomerular changes 
to thrombotic or proliferative occlu- 
sion at some point in the afferent ar- 
terioles. Meyer-Stettin,^- Sternberg,^® 
Ask-Upmark,^^ and others have, on the 
other hand, brought forward evidence 
against the identical sclerotic character 
of benign and malignant nephrosclero- 
sis. It is evident, then, that at present 
a detailed interpretation of the changes 
in the blood vessels and in the kidney 
units in malignant nephrosclerosis is 
not possible. 

An unusual coincidence of events. 


to be described below, has permitted 
us to conduct observations on malig- 
nant nephrosclerosis which allow for 
the first time a correlation between the 
hemodynamics of renal circulation and 
the structure of the blood vessels and 
the function and structure of the kid- 
ney. Some data concerning the natural 
history of the disease have also been 
obtained. Below we present the clin- 
ical course of the disease as observed 
in a patient, followed by functional and 
histological studies. 

I. Clinical Course 

R. J. W., a 27-year-old male white truck 
driver, was admitted to the hospital Novem- 
ber 16, 1930. His chief complaint was “blood 
in the urine”. He was “in perfect health” 
until six months previously when he ex- 
perienced hematuria, abdominal discomfort, 
and blurring of vision. 

The hematuria occurred at first about 
every two weeks and lasted for about a day. 
These attacks gradually increased in fre- 
quency, intensity and duration until two 
months before entrance to the hospital. Since 
then hematuria had been continuous but with 
changing severity. No retention or inconti- 
nence of urine, chills, fever, or edema was 
observed. The abdominal discomfort was 
generalized, rather constant, and of mild de- 
gree. Heat, rubbing and simple medications 
did not relieve the pain. Blurring of vision 
was rather diffuse. In addition to these three 
main sji-mptoms, he also suffered from head- 
ache, nausea, and vomiting, which were at- 
tributed by the patient to the consumption 
of alcohol. He had been a heavy drinker 
for the past three to four years. He claimed 
some correlation between alcoholic debauches 
and renal hemorrhages. 

Dyspnea, experienced on moderate exer- 
tion, developed six months previous to ad- 
mission. Periods of palpitation lasting 10 to 
15 minutes had been occasionally observed. 
No other noteworthy changes in the func- 
tion of organs were noticed. 

The patient had suffered in the past from 
infrequent attacks of tonsillitis. The history 
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as to other infections was essentially nega- 
tne with the exception of the occurrence of 
gonorrhea. His mental makeup was natural. 
No history of familial diseases w'as obtained. 

Because of the free unilateral renal bleed- 
ing observed during cystoscopy, and because 
of certain changes in the roentgen-ray shad- 
ow of the kidnc 3 ' pelvis, a surgeon had been 
led to inform the patient of the possible ex- 
istence of a malignant tumor of the left 
kidney. Following an attack of profuse 


hematuria, tlie patient was rushed to the 
hospital for an immediate nephrectomy. 

A left-sided nephrectomy under novocaine 
spinal anesthesia was performed November 
18, 1930. The observations made during this 
operation will be reported further on. 

The plivstcal examination the day follow- 
ing the neplircctomy revealed a rather thin, 
ivory pale adult with prominent shinj'^ eyes, 
comfortabN lying flat in bed The pupils 
reacted normally. The ocular fundi were 



Fig 1 Cortical surface of the left kidney removed surgically. Numerous small sub- 
surface hemorrhages are visible. X 1.3. 
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any evidence of engorgement. The thyroid 
gland was not palpable. The superficial veins 
of the upper chest anteriorly were somewhat 
dilated. The lungs were normal. The apex beat 
of the heart in the fifth costal interspace was 



Fig. 2. Surface of the longitudinal cross section of left kidney removed surgically. 
Scattered minute hemorrhagic areas. X 1.3. 

and the small branches of the veins were 
tortuous. Arterial conipression of the large 
veins was observed. The mucous membranes 
of the mouth were rather pale. The tonsils 
were small and innocent in appearance. No 
exudate could be squeezed out. The veins of 
the neck showed normal pulsations without 


rather prominent. The maximal left diame- 
ter of the heart was only 10 cm. in the fifth 
interspace. The entire precordium was ele- 
vated through the force of the systolic im- 
pulse of the heart. The first heart sound 
was of normal intensity and quality and was 
continued by a short high-pitched systolic 


edematous with swelling of both discs and 
pronounced blurring of the margins. Nu- 
merous small, irregularly shaped, whitish 
areas were visible over both retinas. The 
small arteries were narrow and both these 
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mumur over the apex. The second sound 
over the apex was loud. At the base there 
was a reduplication of the second sound. The 
aortic second sound was metallic in character 
and loud. The heart rate was regular. The 
radial pulse was small, well sustained, and 
forceful. There was no evidence of arterio- 
sclerosis. The arterial blood pressure was 
185 mm. of mercury systolic and 120 mm. 
diastolic. The abdomen showed some resist- 
ance. No organs were palpable. There was 
a very slight cyanotic pallor of the nail beds 
of the fingers. The extremities, otherwise, 
were negative. The neurological examination 
revealed no abnormal signs. The rectal tem- 
perature wps normal. The specific gravitj' 
of the urine was l.OOS. The blood contained 
3,330,000 red blood cells and 15,000 leuko- 
cytes per cu. mm. with 70 per cent hemo- 
globin. The diagnosis following operation 
was maligiiaiii hypertension with nephro- 
sclerosis. 

It is of interest that the first specimen of 
urine obtained following operation, contrary 
to the one obtained before, was free of blood. 
The chemistry of the blood and the kidney 
function tests, however, indicated for about 
two weeks after operation a progressive im- 
pairment of the kidney function. The urea 
clearance test reached as low a level as 3.4 
C.C., or 6.4 per cent of the average normal 
clearance with a blood urea content of 142 
mg. per 100 c.c. ; and the creatinine clear- 
ance 8.1 c.c. of filtrate of urine with 11.6 mg. 
of creatinine in 100 c.c. of blood. Simulta- 
neously with these changes the blood pres- 
sure rose to 200 mm. of mercury systolic and 
130 mm. diastolic. The degree of edema of 
the retinal discs increased. Nausea and vom 
iting were occasionally present. The patient 
received a diet containing 20 gm. of ^o 
tein with an adequate caloric content. le 
fluid intake was liberal. From the seven- 
teenth day after the operation on\yar 
kidney function showed progressive improve- 
ment and simultaneously the patient felt verj 
mudi better. The appetite became voracio^ 
The edema of the optic discs decreased, 
ward the end of December his general con- 
dition was excellent and the blood urea fell 
as low as 47 mg. per 100 c.c. of blood 

T. • • ftipreafter, however, tne 

Beginning soon tnerea , 

blood pressure rose again to from 200 to -10 


mm. of mercury sj^stolic and 130 mm. dias- 
tolic. Tiiis was followed in four days by 
severe headaches, puffiness about the eyes 
and a decrease in the functional capacity of 
the kidney with unchanged urinary sediment. 
On January 8th headache was intense, and 
nausea and vomiting were also present. No 
explanation could be found for this attack of 
cerebral vascular crisis, which could not be 
relieved with luminal and pyramidon. The 
next day the manifestations of the cerebral 
crisis improved except for the facial edema. 
The following night a severe attack of cough 
and dyspnea developed. The patient sat up 
in distress and raised frothy blood-tinged 
sputum. This, together with the moist rales 
heard over the entire chest, suggested an at- 
tack of “paroxysmal nocturnal dyspnea" 
(cardiac asthma) with pulmonary edema. 
Morphine (gr. 1/4) and atropine (gr. l/60) 
relieved this distress promptly, and in the 
morning the patient felt comfortable. There 
was, however, impaired resonance of mild 
degree over the right side of the chest an- 
teriorly and posteriorly with somewhat de- 
creased excursion of the diaphragm. The 
breath sounds were diminished and there 
was an increase in the spoken voice and 
fremitus. The arterial blood pressure was 
200 mm. of mercury systolic and 130 mm. 
diastolic; the vital capacity of the lungs 
was 4200 c.c. The liver and spleen were not 
palpated and ascites and edema were not 
observed. 

In the evening of January 11th we had 
another opportunity to observe in detail the 
development of paroxysmal nocturnal dysp- 
nea. The patient ate a good supper and was 
comfortable. At about 8 p.m. he felt a tight 
sensation beneath the manubrium sterni. He 
became restless and complained of inspira- 
tory difficulty. The right side of the thorax 
now showed limited excursion with a few 
fine and medium consonating rales over that 
side. The arterial blood pressure was 205 
mm. of mercury systolic and 136 mm. dias- 
tolic, the venous blood pressure 12 cm. of 
water. The condition grew rapidly worse. 
The patient was pale and cold and covered 
with sweat. The “tightness in the chest" 
and the dyspnea became so severe that a 
marked degree of orthopnea developed. There 
was extreme apprehension of death. The pa- 
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tient coughed with considerable distress, 
raising red frothy sputum with occasional 
red streaks of blood. The heart sounds be- 
came rapid, and while before the attack the 
aortic second sound was loud and metallic, 
now the relationship changed and the pul- 
monic second sound became accentuated and 
louder than the aortic second sound. There 
was at the same time an almost complete 
fixation of the right side of the thorax with 
dullness and a definite increase in the inter- 
costal retraction. The breath sounds were 
almost completely absent but numerous fine, 
medium and coarse rales were heard through- 
out the right lung. While these physical 
signs indicated severe changes in- the right 
lung, the physical signs of the left side of 
the chest remained essentially normal. The 
heart rate rose to ISO per minute. The ar- 
terial blood pressure was 225 mm. of mer- 
cury systolic and 140 mm. diastolic. 

Morphine (gr. 1/4) failed to give any re- 
lief. Blood pressure cuffs were then applied 
on the proximal end of the four extremities 
and the pressure was raised in each to the 
level of the diastolic blood pressure. Within 
one minute after the application of venous 
stasis the dyspnea, cough, and raising of 
sputum disappeared and the patient fell 
asleep. On relieving the pressure in the cuffs 
temporarily at ten-minute intervals, all the 
symptoms and signs returned though with 
decreasing intensity. After one hour the 
cuffs were removed and the patient remained 
comfortable. Physical examination now was 
essentially the same as before the attack. The 
loud metallic quality of the aortic second 
sound returned and the accentuation of the 
pulmonary second sound subsided. The pa- 
tient was given tincture of digitalis in an 
amount equivalent to 2 minims per pound 
of body weight. Next day the patient was 
comfortable. The breath sounds were some- 
what reduced over the right side. A few 
days later the patient suffered again from 
a similar attack of paroxysmal dyspnea. 
Between attacks, Cheyne-Stokes’ type of 
breathing developed, with a sense of suffo- 
cation toward the end of the apneic stage. 
Intravenous administration, slowly, of 50 per 
cent glucose solution gave considerable re- 
lief for six hours. Ten days after the first 
attack of dyspnea, or on January 19th, the 


patient appeared exhausted, and involuntary 
jerky movements of the extremities devel- 
oped ; Cheyne-Stokes’ breathing was now 
marked with prolonged apnea and a proto- 
diastolic gallop rhythm appeared. The pul- 
monary second sound became persistently 
louder than the aortic second sound. Rales 
were heard over the chest. The liver edge 
was 6 cm. below the costal margin. In order 
to relieve the manifestations of uremia a 
lumbar puncture was performed. The spinal 
fluid pressure was 280 to 320 mm. of water. 
The dynamics and oscillations of the fluid 
were normal. The intraspinal injection of 
20 c.c. of a 10 per cent magnesium sulfate 
solution caused a temporary drop of fluid 
pressure to 200 followed by a rise to 280 
mm. of water. Inhalation of a mixture of 10 
per cent carbon dioxide and 90 per cent oxy- 
gen gave relief from the irregular periodic 
breathing. The patient during the following 
two days became more drowsy. There was 
increasing edema of the eyegrounds and the 
veins of the discs were more congested. A 
pericardial friction rub appeared. The blood 
pressure was 190 mm. of mercury systolic 
and 120 mm. diastolic, the pulse 130 per 
minute. The spinal fluid pressure January 
19th was 350 mm. of water with normal dy- 
namics. On January 20th the patient was 
very stuporous. The pulmonary edema dis- 
appeared although the general condition grew 
worse. On January 22nd the pericardial 
friction rub persisted. He was now growing 
weaker, although the blood pressure was 
still maintained as high as 180 mm. of mer- 
cury systolic and 120 mm. diastolic. The 
pulse was 136 per minute. Next day he was 
comatose, the blood pressure was 175 mm. 
of mercury systolic and 100 mm. diastolic, 
pulse 136. He died January 24th. 

Obviously the left kidney of this pa- 
tient was removed because of a mis- 
taken diagnosis and because of the 
alarming unilateral renal bleeding. Con- 
sidering that the patient had experi- 
enced six months previous to his 
admission such symptoms as hematuria, 
abdominal discomfort and blurring of 
vision, and considering that he lived 
two months after the operation, it may 
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be concluded that the course of this 
rapidly fatal disease was not signifi- 
cantly shortened in his case by the 
nephrectomy. 

Attacks of paroxysmal dyspnea, such 
as this patient experienced, are not 
rare in malignant hypertension. They 
develop often independently of the kid- 
ney involvement, usually at an early 
stage of relative failure of the left ven- 
tricle. One of us (S.W.) has observed 
attacks of parox 3 'smal dyspnea in a 
child eight years old with malignant 
hypertension who died as a result of 
heart failure while still retaining nor- 
mal kidney function. The changes in 
the clinical symptoms and signs which 
occurred during attacks in the case re- 
corded in detail above, have been ob- 
served by us in a number of other 
similar cases. They depend on the cir- 
culatory changes, which, together with 
therapeutic measures in this syndrome, 
have been previously summarized.^® 

II. Functional Studies 

The Hemodynamics of the Normal 
Kidney and of the Kidney with Ma- 
lignant Nephrosclerosis. If the human 
kidne}'^ is exposed surgically, blood 
from the renal vein can be obtained 
easily under sterile conditions and with 
apparent safety. In puncturing the 
vein it is essential that no more than 
gentle traction be made upon the kid- 
ney, so as not to interfere with the 
normal free flow of the blood. We 
have punctured the renal vein in five 
cases without any resultant bleeding. 
The composition of the arterial blood 
throughout the body is identical so that 
if simultaneously with obtaining blood 
from the renal vein blood is collected 
from the femoral artery and the speci- 
mens studied chemically, information 


can be obtained concerning the blood 
flow through the kidneys. Table 1 pre- 
sents the results of such observations 
on the oxygen and carbon dioxide con- 
tent of the blood, obtained under oil, 
from the patient with malignant hyper- 
tension and nephrosclerosis and from 
three individuals with normal kidney 
function who had one kidney exposed 
for surgical suspension. The 10 to 20 
c.c. of renal vein blood were drawn 
slowly during a period of from two to 
three minutes so as to represent a sam- 
ple of a relatively large amount of 
blood flowing through the kidney. In 
addition to obtaining blood from an 
arter}*- and from the renal vein, blood 
was also obtained from the femoral 
vein in order to form a comparative 
estimate of the blood flow through the 
kidney and through a lower extremity. 
In order to ascertain whether or not 
spinal anesthesia exerts an influence on 
the blood flow, in two of the control 
cases and in the patient with nephro- 
sclerosis, blood was obtained from the 
femoral vein during anesthesia and 
again after the effect of the anesthetic 
wore off. Obviously if the metabolism 
of an organ remains unaltered or be- 
comes increased, a decreased oxygen 
difference between the arterial and 
venous blood indicates an increased 
blood flow. The data given in table 1 
demonstrate that the oxygen difference 
between the bloods obtained from the 
femoral arteries and veins with and 
without anesthesia was essentially un- 
altered in the patient with liyperten- 
sion, while it was increased definitely 
in one, and essentially unaltered in the 
second control “normal” cases. The 
arterial blood pressure was distinctly 
lower during the spinal anesthesia in 
the patient with nephrosclerosis, but it 
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did not change appreciably in the con- 
trol cases. The most significant ob- 
servation is, however, the low oxygen 
difference between the blood from the 
renal artery and vein in the control 
cases. This, in view of the fact that 
the metabolism of the kidney as com- 
pared with other organs is high, corre- 
sponding to 8.2 per cent of the total 
energ}' consumption in rats, and 7.9 
per cent in dogs,^°’~' conclusively indi- 
cates the existence of a rapid blood 
flow through the kidney. The average 
oxygen difference between the arterial 
and venous blood of the kidneys of 
the control subjects was 2.37 vol. per 
cent. The arterial blood, therefore, lost 
an average of 13 per cent of its oxygen 
content during its passage through the 
kidney. Rhoads, Van Slyke, Hiller and 
Alving^' reported that the proportion 
of oxygen removed from the blood by 
the kidney of the dog was 10 to 20 
per cent of the arterial oxygen content. 
Tliis indicates a fair degree of agree- 
ment between the rapid blood flow 
through the kidney of the dog and of 
man. In all three normal kidneys the 
arteriovenous oxygen difference was 
distinctly less in the kidney than in the 
lower extremities. 

In the case of the patient with ne- 


phrosclerosis, there was no apparent 
utilization of oxygen by the kidney. 
On the contrary, the oxygen content 
of the blood obtained from the renal 
vein was slightly higher. This sur- 
prising finding of somewhat higher 
blood oxygen content in the renal vein 
cannot be attributed to technical error 
in the analysis. This belief is support- 
ed by the finding of a higher oxygen 
capacity of the venous blood (12.66 
vol. per cent) than of the arterial blood 
of the kidney ( 1 1 .97 vol. per cent) . Our 
interpretation is that the rate of blood 
flow through the kidney in this case 
was unusually great, even when comr 
pared with the relatively rapid renal 
blood flow in the control cases with 
normal vascular systems and normal 
arterial pressures. The slight increase 
in the oxygen capacity of the blood 
in the renal vein was probably due to 
an increased hemoglobin concentration 
produced by the loss of water content 
of the blood in its passage of glom- 
erular capillaries. That the data (table 
2) were obtained while the kidney was 
functioning is supported by the fact 
that the urea and creatinine clearance 
tests during spinal anesthesia in the 
control case were essentially normal. 
In the case of nephrosclerosis these 


Table II 


Condition 


Source of 
Blood Specimen 


(Malignant 

Nephrosclerosis) 

(Control) 


Kidney artery 
Kidney vein 

Kidney artery 
Kidney vein 


Non- 

Protein- 

Nitrogen 

Urea 

Nitrogen 

Crea- 

tinine 

Chlo- 

rides 

o 

o 

bb"' 

s 

mg./ 100 

c.c. 

mg./lOO 

c.c. 

mg./lOO 

c.c. 

66 

58 

36.1 

32.5 

5.2 

4.9 

590 

597 

- 

13.0 

10.0 

1.4 

1.3 

605 

611 



1608 


S. Weiss, F. Parker, Jr., and G. P. Robb 


tests were about the same as the tests 
obtained five days later under entirely 
natural conditions (table 3). 

The average 2.4 vol. per cent oxygen 
difference between the blood of the 
renal artery and vein observed in the 
three control cases is smaller than that 
observed in other organs studied in 
man. Weiss and Lennox observed an 
oxygen difference of 7.1 vol. per cent 
between the blood of the cubital ar- 
teries and veins of the arm, and in a 
study of the brain they noted an aver- 
age difference of 6.2 vol. per cent 
between the blood of the internal 
carotid artery and the internal jugular 
vein.^® In the leg, Weiss and Ellis 
observed an oxygen difference of 4.1 
vol. per cent between the blood of the 
femoral artery and vein.^® In the heart 
there has been found 5.3 vol. per cent 
difference between the arterial and 
venous blood of the ventricles. 

The Chemical Composition of the 
Arterial and V enous Blood of the Kid- 
ney. Table 3 presents data concerning 
the comparative content of certain 
constituents of the arterial and venous 
blood of the kidney. The differences 
of the values between the arterial and 
venous blood are exceedingly small. 
In view of the unusually rapid blood 
flow through the kidney, such a small 
loss of waste products during the 
passage of blood is not surprising. The 
amount of the chemical substances in 
the venous blood, with the exception 
of chlorides, was less than in the ar- 
terial blood, although at times the dif- 
ferences fell within the error of the 
analysis. 

Dunn, Kay and Sheehan-® observed 
in rabbits that each 100 c.c. of blood 
containing originally 30.2 mg. of urea 
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lost 2.5 mg. in passing through the 
kidney. Their study, performed under 
more ideal experimental conditions, is 
in harmony with our findings in man. 

It is. however, contrary to the earlier 
observations of Picard"'* in dogs that 
the urea content of the blood from the 
renal vein was half that of the blood 
from the artery. Picard’s findings 
would suggest a blood flow through the 
human kidney of 150 c.c. per minute, 
a figure undoubtedly low. Sheehan s 
recent finding"" in the rabbit would 
suggest an average corresponding blood 
flow of 750 c.c. per minute through 
the kidneys in man which, even if high, 
is probably close to the actual state of 
affairs. As the combined weight of the 
two kidneys in man is only 1 to 240 in 
proportion to the body weight, the 
blood flow through the kidney must be 
great when compared with other organs. 

The Secretory Function of the Kid- 
neys. Table 2 presents the urea clear- 
ance tests of the kidneys during surgi- 
cal operation under spinal anesthesia. 
In the control case, the urea clearance 
test measured according to the method 
of Van Slyke was normal. The creat- 
inine clearance was somewhat beloA\ 
the average normal value. 

In the case of nephrosclerosis the 
urea clearance test during opeiation 
■ was 20 per cent of normal. The longer 
part of this clearance test fell within 
the period directly after nephrectomy; 
and since the clearance test five days 
later showed 13 per cent of norm.al. 
the kidneys during the surgical proced- 
ure under spinal anesthesia may be 
regarded as functioning adequately. 
Table 4 presents the urea “"d 
ine clearance tests of the right kidney 
after removal of the left one. During 
the three months of observation, we 


performed on this patient 12 urea 
clearance tests according to the Van 
Slyke method,--' and 11 creatinine 
clearance tests according to Rehberg’s 
method.-'"' The results of these two 
tests paralleled each other faiily close- 
ly. It is of interest that, in accordance 
with the history of the case, these tests 
indicated considerable fluctuations in 
the functional capacity of the kidney 
during the period of three months. 
Following operation the urea nitrogen 
content of the blood rose from 35 to 
143 mg. per 100 c.c. of blood as the 
clearance dropped from 20 to 6 per 
cent of the normal. Simultaneously the 
blood creatinine rose because the glom- 
erular filtrate decreased. With the sub- 
sequent improvement in the kidney 
function the urea clearance rose to 12 
per cent, and the creatinine clearance 
to 15 per cent of the normal value. 
Following this temporary improvement, 
the kidney function showed further 
impairment. When the urea clearance 
reached about 3 per cent, and the cre- 
atinine clearance about 5 per cent of 
the normal values, clinical manifesta- 
tions of uremia developed. 

Concentration Dilution Tests of Kid- 
ney Function. On two occasions, a 
concentration dilution test was per- 
formed on the patient with nephro- 
sclerosis by the method described.*"' In 
order to study the concentration power 
of the kidney more specifically, in ad- 
dition to the specific gravity of the 
urine, the creatinine concentration of 
the blood and urine were also meas- 
ured. These data allow the calculation 
of the concentration index between the 
blood and the glomerular filtrate. The 
results of one of these tests are pre- 
sented in table 5. Obviously the water 
elimination, as well as the concentra- 
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Table IV 

The Urea and C^r^tinine Clearance in the Case oe Malignant Nephrosclerosis 

Following Left Nephrectomy 


Date 

Blood Pressure 

Syst. Diast. 

Heart Blood Urea 
Rate Nitrogen 

Urea Clearance 
c.c. per cent 
normal 

Blood 

Creatinine 

Creatinine 

Clearance 


mm.Hg 

mm.Hg 

per min. 

mg./lOO c.c. 



mg./lOO c.c. c.c. 

filtrate 

1930 









Nov. 20 

150 

104 

116 






Nov. 21 

175 

105 







Nov. 22 

165 

125 

100 






Nov. 24 

175 

125 

96 

83.7 

13 

17 

6.6 

10 






5 

9 



Nov. 25 

185 

130 

100 






Nov. 27 

185 

130 

84 






Nov. 28 

180 

120 

80 

142.7 

3 

6 

10.4 

8 






4 

7 


9 

Nov. 29 

185 

120 

80 






Dec. 1 

190 

130 

76 

141.5 

3 

6 








3 

6 

11.6 

7.3 









8.9 

Dec. 2 

185 

125 

76 






Dec. 3 

185 

115 

84 






Dec. 4 

190 

no 

80 






Dec. 5 

180 

no 

76 

119.6 

5 

9 








6 

8 

10.4 

10.8 









9.3 

Dec. 6 

185 

105 

76 

83.6 

6 

8 

8.3 

8.5 






7 

9.4 


9.1 

Dec. 16 

165 

no 

90 

66.9 

9 

11.4 

7.5 

15.0 






8 

11 


13.0 

Dec. 20 

180 

106 

100 






Dec. 23 

180 

115 

108 

52.3 

9 

12 

6.7 

14.6 






8 

10.5 

6.7 

14.5 

Dec. 27 

175 

115 

96 






Dec. 30 

190 

125 

92 

47.3 

6 

11 








8 

11.2 



1931 









Jan. 2 

200 

130 

96 






Jan. 6 

210 

130 

100 

56.0 

4 

8.5 








5 

10 

7.3 

14.5 









12.6 

Jan. 8 

205 

140 

100 






Jan. 12 

185 

no 

121 

52.0 

4 

8.5 

8.4 

6.8 

Jan. 14 

185 

100 

120 

80.9 

3 

6.5 

12.8 

5.1 . 









3.3 

Jan. 15 

175 

100 

120 






Jan. 19 




116.1 

1 

2.4 

15.4 

5.6 






2 

3.5 


3.6 

Jan. 23 




145.0 



18.5 



tion capacity of the kidney was seri- 
ously impaired. Notwithstanding the 
ingestion of a large amount of water, 
the water elimination showed only 
slight variations. The creatinine con- 
centration index varied between 2.8 


and 6.8, while in control subjects un- 
der identical conditions it usually 
reached the levels between 200 and 300. 
The results of this test indicate that 
in this case of malignant hypertension 
with nephrosclerosis both the volume 
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and the concentration of urine were 
fixed. 

Uriuary ScdiiuctU. The urinary sed- 
iment was studied daily. The most sig- 
nificant observations were the sudden 
variations froUi time to time in the 
number of white and red blood cells 
as well as in the character of the casts. 
A sediment with hyaline or granular 
casts and normal elements changed 
rapidly within a day or so to a sedi- 


^licroscopic Exainhiaiiofi: There were 
foci of increased connective tissue infiltrated 
with many lymphocytes, some plasma cells 
and large mononuclears. In places, fairly 
numerous polymorphonuclear neutrophiles 
were present. In such areas of sclerosis the 
tubules were narrowed. Scattered through 
the pyramids were numerous foci of hem- 
orrhage. apparently capillary in origin. The 
glomeruli showed varying degrees of involve- 
ment. Some of them were normal, others 
showed acute lesions and still others more 
chronic changes. The acute lesions appeared 


Task of AIalignant Nephroscixrosis - 







Blood-Urine 

Time Interval of 
Specimen 

Urine 

Volume 

Specific 

Gravity 

Urine 

Creatinine 

Creatinine 

Concentration 

Index 

— 

c.c. 

1600 


mg./lOO c.c. 

4.4 

Jan. 1, SiOOp.m.- 

1.008 

44.6 

Jan. 2, 7 :00 a.m. 

7 :00 A.M.- 8 :00 a.m. 
8:00 a.m.- 9:00 a.m. 

9 :00 A.M.-IO :00 a.m. 
10:00 A.M.-ll :00 A.M. 

11 :00 A.M.- 1 :00 p.m. 

1 :00 P.M.- 3 :05 p.m. 

3 :05 P.M.- 6 :00 p.m. 
6:00 p.m.- 8:00 p.m. 

95 

50 

170 

130 

200 

170 

200 

165 

1.010 
1.011 
1.007 
• 1.007 
1.009 
1.009 
1.011 
1.011 

48.1 

50.0 
27.8 

29.2 
49.5 
65.4 

68.0 

62.1 

4.8 

5.0 

2.8 

2.9 

4.9 

6.5 

6.8 

6.2 

8 :00 P.M.- 

Jan.3, 8:00 a.m. 

1100 

1.009 

59.2 

5.9 


Glomerular 

Filtrate 


c.c./min. 

10.6 

7.6 

4.0 

7.8 

6.4 
8.3 

9.1 

7.5 

8.7 

8.9 


ment rich in red and white blood cells 
and casts containing red cells. The al- 
bumin content of the urine changed 
from a small to a heavy trace as the 
disease progressed. 

III. Structural Studies 
The kidney removed at operation appeared 
as follows: . , , 

Description: The kidney weighed 

213 gm. The capsule stripped easily, the 
cortex averaged 5.5 mm. in thickness. The 
cortical tissue was yellowish grey with a 
waxv texture. The pyramids in the upper 
pole showed evidence of small hemorrhages. 
Several of the pyramids had pearly white, 
diffuse, firm areas in the region of the ki - 
ney pelvis. The entire organ appeared to he 
edematous. 


in various forms. The most common was a 
hvaline droplet degeneration of the tuft and, 
to some extent, also of the capsular epithe- 
lium, associated with a marked proliferation 
of the epithelium, especially of the capsule. 
In some instances this lesion involved the 
whole tuft with obliteration of the capsular 
space; in’ others it affected only a portion 

of the tuft. , . , 1 • 

The majority of the tufts in these lesions, 

when stained with Mallory’s anilin blue 
stain (Lee Brown modification) showed 

a meshwork of intracapillary fibers described 
by McGregor^o as characteristic of glomeru- 
lonephritis. When only a portion of the tuft 
epithelium was involved, only the loops ad- 
jacent to this area showed such changes, 
the other loops remaining normal (figure 
13) Other glomeruli showed necrosis with 
fibrin formation and infiltration of varj’ing 
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numbers of polymorphonuclear leukocytes, 
A less frequent type of lesion was a necro- 
tizing arteriosclerosis with an associated in- 
volvement of the glomerulus, accompanied 
by an infiltration of a considerable number 
of polymorphonuclear neutrophiles. The more 
chronic changes in the glomeruli consisted 


tained hyaline and granular casts and in 
places masses of red blood corpuscles and 
also numerous polymorphonuclear neutro- 
philes and some large mononuclears. In view 
of the large number of leukocytes in the 
tubules the sections were carefully examined 
for organisms but none we're found. 



Fro. 13. Right kidney. Glomerulus showing focal lesion with localized reaction on part 
of epithelium. X 300. 


of diminution in size with thickening and 
wrinkling of the basement membrane, de- 
scribed by McGregor as characteristic of 
hypertension.31 Other glomeruli showed ad- 
hesions between the tuft and capsule, and 
still others were completely sclerosed. 

The tubules in the areas showing fibrosis 
appeared atrophic. Elsewhere the cells of 
some of them contained hyaline droplets in 
their cytoplasm ; in others the cytoplasm was 
more granular than normal. The tubules con- 


The larger blood vessels showed no path- 
ological changes. Many of the medium-sized 
and small arteries showed marked fibrous 
thickening of their walls. Numerous arte- 
rioles had thickened, hyaline walls. Some of 
the smaller arteries and arterioles showed 
widening of their lumens and necrosis, occa- 
sionally with hemorrhage into the surround- 
ing tissue. Fat, demonstrated by staining, 
occurred especially in the atrophic tubules 
but was also present in non-atrophic tubules. 
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arterj- walls, and glomeriilar cpitheliuin. Fat 
also occurred in the casts. 

Necuousy 

Gross Dcscriplioit. The autopsy was per- 
formed two hours after death by Dr. J. B. 
Hazard. Only the essential findings are 
gi\cn below. 


in thickness. The auricles and the right ven- 
tricle were markedly dilated, the ventricle 
being 0.25 cm. thick. The muscularis was 
pale red, and of firm consistency with no 
gross areas of scarring. The endocardium 
was smooth and all valves were negative. 
Lungs : Both lungs were enlarged and heavy. 
Section of the lungs revealed a firm, dark. 





I'z ■ 


It w , 



It >* 






> H ' 'L 5 


Fig. 15. Pancreas. Artery containing organizing thrombus. Wall degenerating and 
containing nuclear debris. X 250. 


Pleural Cavities : There were about 500 
c.c. of clear fluid in the right pleural cavity 
and 200 c.c. in the left. The surfaces of the 
cavities were smooth and glistening. Peri- 
cardial Cavity: Both parietal and visceral 
pericardial surfaces were covered with a 
layer of fibrin. About ISO c.c. of clear am- 
ber fluid were in the cavity. Heart: Weighed 

690 gm. The wall of the left ventricle showed 
marked hypertrophy and measured 2.1 cm. 


reddish grey tissue composing all lobes. A 
quantity of froth and dark red fluid could 
be expressed. Liver : Weight 1930 gm. Sec- 
tion revealed a dark brown tissue of soft 
consistency with a fine red mottling. 

Kidneys : Left kidney was absent. The 
right kidney' weighed 165 gm. The capsule 
stripped with moderate ease, leaving an ir- 
regular pale surface, speckled with many 
pin point, dark red spots. The cut surface 
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was pale pink and of soft consistency. Iti 
the cortex were several small irregular, red 
areas measuring up to 0.1 crn. in diameter. 
The cortex was uniformly thinned, measur- 
ing 0.4 cm. in thickness. The pyramids were 
not remarkable save for their pale color. 
The pelvis was negative. There was no dila- 
tation of the ureter. 


was old and was in the stage of organiza- 
tion. In places the organization process was 
beginning, in others it was advanced, or 
complete. This process was taking place, 
not only in the alveoli but also in the atria 
and bronchioles. Elsewhere the alveoli were 
normal or distinctly dilated. The blood ves- 
sels appeared normal. Spleen: The germ- 



Fig. 3. Cortical surface of the right kidney at necropsy. Numerous small hemorrhages. 

X 1.3. 


Aorta : It appeared smooth and yellowish 
white throughout. The elasticity was good. 

Microscopic Examination. Heart; The 
muscle fibers were increased in thickness. 
There was a certain amount of lipomatosis 
and rarely a large mononuclear and mast 
cell in the connective tissue. The blood 
vessels appeared normal. The pericardium 
showed an acute fibrinous pericarditis. Lungs : 
The alveoli contained red blood cells, fibrin, 
and some large mononuclears. The fibrin 


inal centers were not prominent and were 
inactive. A few contained a hyaline fibrinoid 
material. The central arteries showed a hyaline 
thickening of their walls ; rarely, there was an 
infiltration of large mononuclear cells in the 
wall. The pulp contained numerous poly- 
morphonuclear neutrophiles, a considerable 
number of plasma cells, and a rare mega- 
karyocyte. Pancreas : Many of the glands 
were dilated and contained a pink-staining 
material, often concentrically arranged, sug- 
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gcsting concretions. In addition, many glands 
contained polymorphonuclear neutrophilcs in 
their lumens. There was an occasional ne- 
crotic acinus’ invaded by poljnnorphonuclear 
leukocytes. The connective tissue stroma 
was diffusely infiltrated with polymorpho- 
nuclear neutrophiles, lymphocytes and large 
mononuclears. A considerable number of 


sis as evidenced by loss of liver cells and 
sclerosis. In addition, an active, acute cen- 
tral necrosis, in places hemorrhagic in type, 
was present. An occasional arteriole in the 
portal areas showed hyaline in its wall. 

Right Kidney; There was a marked in- 
crease in connective tissue with a moderate 
infiltration with lymphocytes; these cells 



Fig. 4. Surface of the longitudinal cross 
nierous small hemorrhages. X 1.3. 

the small arteries and arterioles showed a 
thickening of their walls, often with a de- 
posit of hyaline. Occasionally one showed 
necrosis of its thickened wall. Several small 
arteries contained thrombi partially occlud- 
ing tlieir lumens. In one such artery (figure 
15) the thrombus was undergoing organiza- 
tion while the vessel wall showed necrosis 
and hemorrhage. Rarely the thickened ves- 
sel wall contained fat. 

Liver; There was a healed central necro- 


however, much less numerous than 
kidney removed surgically. The glom- 
showed lesions of both an acute and 
chronic nature. There was a considerable 
er of normal glomeruli. The nuniber 
^meruli showing thickened and wrinkled 
tient membranes was considerablj m- 
fd over that in the left kidney removed 
before The acute changes 
,rr»=»bl«d those in the first kidney, 
insisted in hyaline droplet degenera- 
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Fig. 8. Cortex of right kidney. Showing dilated tubules as contrasted with the left 

kidney. X 40. 
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1 some fibrin formation and mfiltra- 

. Fig. 9. Right kidney. Necrosis ™ the glomerulus. X 250. 

tion of polymorphonuclear neutrophiles in and 




Fig. 10. Right kidney. Arteriolar hemorrhage. One vessel is cut longitudinally and 
can be followed into the hemorrhage. X 360. 


1 


described in the first kidney. In addition, lar epithelium were quite common. In the 

there were some lesions of a more fulmin- sclerosed areas, the tubules were narrowed 

ating character. Such lesions consisted in and collapsed. A few tubules contained poly- 
necrosis of the arteriolar wall with necrosis morphonuclear leukocytes and in some of 

and hemorrhage into the tuft and an infil- the collecting tubules in the pyramids there 

tration of polymorphonuclear leukocytes, the were hyaline casts and casts whose structure 

lesion being essentially an infarct. In such and staining reaction resembled hemoglobin, 

glomeruli, there was associated capsular-pro- The blood vessel changes were essentially 

liferation. Groups of tubules in the cortex the same as in the other kidney : normal 

under the capsule were dilated and their larger vessels, fibrous and hyaline thickening 

epithelium tended to be flattened. While of the smaller arteries and arterioles and in 
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some areas a necrotiring artcriolitis. There 
were scattered focal hemorrhages in the 
pyramids. In sections stained for fat, essen- 
tially the sanre amount was found as in the 
first kidney examined, and with a similar 
distribution. 

Adrenals : Beneath the capsule, in the 


there was sclerosis. In the peri-adrenal tis- 
sue, some vessels showed lesions consisting 
of degeneration and hemorrhage into their 
walls; others contained fresh thrombi and 
still others were filled with organized and 
canalized thrombi (figure 17). There was 
an infiltration of lymphocytes, plasma cells. 














. XT -o <Tlomerular tuft with hemorrhage. At the right 
Fig. 11. Right , kidney. Necrosis of glomerular 

can be seen a necrotic arteriole. A 


outer layers of the zona glomerulosa, there 
were numerous arterioles undergoing necro- 
sis with fibrin formation in their walls. Oth- 
er arterioles in this same region showed hya- 
line thickening of their ^ j 

one necrotic arteriole (figure ), ere i 
been disappearance of the adrenal cells witli 
an accumulation of large mononuclears con- 
taining fat. Scattered throughout the cort^ 
were several focal collections of at-laden 
macrophages and in one or two similar areas 


and macrophages containing hemosiderin in 
the peri-adrenal connective tissue which ap- 
peared increased in amount. The walls of a 
number of thickened vessels contained a con- 
siderable amount of fat. 

Aorta; There was a rare large mononu- 
clear cell in the intima. 

Bone Marrow (Vertebral) : There was a 
normal number of cells of the erythro- 
cytic, granulocytic and megakaryocytic se- 
ries. A fair number of the last looked de- 
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generated. Focal collections of stem cells 
were noticeable. Plasma cells were rather 
numerous. Only a few arterioles could be 
found and they appeared normal. 

Bacteriology: Cultures of the heart’s 
blood were negative. 

QiiaiUitathc and Comf'arativc Hislologicat 
Obscn’athns. We had a unique opportunity 


than in the right kidney at autopsy. While 
the majoritj' of the cells in the right kidney 
were Ij-mphocytes, there were also numerous 
pol3'morphonuclear neutrophiles, especially in 
foci and in the lumens of the tubules. In- 
deed, the number of leukocytes, many of 
which were necrotic, in the tubules was so 
great that a pyelonephritis was suspected. 



Fig. 16. Adrenal. Necrotic arteriole. Loss of parenchymatous cells below with infil- 
tration of fat-laden macrophages. X 300. 


to study the renal lesions at two different 
periods since one kidney was removed two 
months prior to the autopsy. In comparing 
the two kidneys, the most noticeable differ- 
ences were found in the cellular infiltration 
of the stroma, the tubular changes, the 
glomerular lesions and the size of the kid- 
neys. 

The cellular infiltration in the left kidney 
removed surgically was much more marked 


However, careful search of the sections 
failed to reveal any bacteria. Gross and his- 
tological study of the bladder and ureters 
also failed to reveal changes indicating in- 
fection. 

The islands of dilated tubules found in the 
cortex of the autopsy specimen were notice- 
able and probably represented a compensa- 
tory dilatation. In this particular case there 
was great demand for compensatorj' func- 
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tion on the part of the remaining kidney 
since its load was suddenly doubled with the 
removal of the first kidney. The physiologi- 
cal studies described above demonstrate that 
it was able to carry on such a function dur- 
ing a comparatively short period. 

In an effort to gain an idea of the relative 


different types of lesions in the two kidneys. 
Obviously in both kidneys there were a num- 
ber of normal glomeruli, but this number 
was considerably greater in the kidney re- 
moved surgically than in the kidney removed 
at the time of death two months later. The 
hypertensive type of glomerulus with thick- 



Fig. 17. Adrenal. Two arteries in periadrenal tissue. The one on the left shows 
hemorrhage into its wall, the one on the right contains an organized canalized thrombus. 
X 175. 


frequency of the different types of glomeru- 
lar lesions in the two kidneys, 300 glomeruli 
were studied in each kidney, after staining 
the sections with Mallory’s anilin blue stain 
(Lee Brown modification). In this study 
several sections from different areas of each 
kidne}' were utilized. The results are given 
in table 6. 

The data obtained by such a procedure 
serve to indicate the relative number of the 


ened and wrinkled basement membrane was 
present in considerably larger numbers in 
the second kidney. Likewise hyaline, scle- 
rosed glomeruli were more frequent in the 
autopsy specimen. It is of special signifi- 
cance that the type of glomerular lesion with 
an intracapillary meshwork of fibers and as- 
sociated epithelial degeneration and prolifer- 
ation was present in both kidneys but was 
somewhat less frequently found in the kidney 
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removed at autopsy. On the other hand, what appeared from the character of certain 
necrotizing arteriolitis and glomerular in- of tlic casts to be hemoglobinuria, 
farction were both much more prominent at The acute disintegration of the glomeruli 
the time- of death. is considered a natural consequence of the 

The surgically removed (left) kidney thrombotic processes in vessels, with second- 
weighed 213 gm. and was obviously consid- ary acute or subacute ischemia. That under 

erably enlarged. The other kidney at the such circumstances leukocytic infiltration and 

time of the patient’s dcatli weighed 165 gm. other microscopic indications of an inflam- 
The size of the first was not due to operative matory process develop, is not unexpected, 
clamping of the pedicle with resultant con- Such an abundant leukocytic infiltration was 

gestion since no evidence of this was found, also noted by Shapiro.® One may compare 

It is interesting that the right kidney, in this histological picture in the glomeruli with 
spite of its theoretical compensation, weighed the changes in the mj^ocardium following 
almost 50 gm. less. There was no evidence coronary thrombosis. Infection and, partic- 


Table VI 

A CoMPARISOX OF THE Gl.OMERULAR LeSIOXS IN THE LeFT AND RiGHT 

Kidneys in the Case of M.vugnant Nephrosclerosis 

_ _ - _ 

To % % % 

Left kidney, Nov. IS, 1930 27 28 32 13 

Right kidney, Jan. 24, 1931 12 45 23 20 

N = normal glomeruli, 

H = hypertensive type of glomeruli, 

I = glomeruli showing lesions of glomerulonephritis with or 
without an associated necrosis of the afferent arterioles, 

S = sclerosed glomeruli. 

that this kidney was congenitally hypoplas- ularly, the presence of bacteria in such “in- 

tic; therefore, presumably its weight ap- flammatory reactions” is not essential. A 

proximated that of its mate at the time of search for local infections in the kidney in 

the nephrectomy. This decrease in weight this condition, therefore, may be futile, and 

might be accounted for by the diminution in perhaps tlie wrong approach to the problem, 

the acute inflammatory’ exudate and by the It was stated above that there was evi- 
loss of kidney parenchyma. deuce, as judged from the clinical course 

The vascular hemorrhages in tliis case and laboratory tests, of an acute exacerba- 

were confined to the kidneys. It is possible tion with remission and a second flare-up 

that some may have occurred in the brain, of the acute process in the kidneys. Inter- 

but unfortunately permission to examine this estingly enough, this was confirmed by the 

organ could not be obtained. Histological histological findings. In addition, a similar 

examination revealed that the hemorrhages picture was observed also in the lungs, liver, 

in the kidney were of tliree types — capillary', pancreas, and adrenals. The lungs showed an 

arteriolar and intratubular. The numerous organizing process, as well as recent hem- 
capillary hemorrhages occurred in both kid- orrhages. The liver showed both a healed 

neys and were almost entirely confined to and an acute hemorrhagic central necrosis, 

tlie pyramids. The arteriolar hemorrhages, thus pointing to at least two acute injuries, 

on the other hand, were found in the cortex, one some time prior to the other. In both 

We attach special significance to the obser- the adrenals and the pancreas, areas of scle- 

y’ation that hemorrhage into the tubules was rosis as well as active focal lesions were 

common and marked in both kidneys, and present. In the peri-adrenal tissue there were 

in the second kidney was associated with several vessels containing organized and re- 
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canalized thrombi ; in addition, in the ad- 
jacent connective tissue were numerous ma- 
crophages containing hemosiderin, evidently 
the remains of a hemorrhagic process. One 
vessel in the pancreas contained an organ- 
izing thrombus (figure IS), and its wall was 
degenerated and filled with nuclear debris. 
In brief, then, there were signs of healed 


steady progressive nature of the disease. 
However, the sudden fluctuations in the 
clinical course suggest periodic healing and 
later exacerbation of the entire process in 
various organs with new and diffuse in- 
volvement of areas of minute vessels, rather 
than the progressive spread of the vascular 
disease into new areas. 


m 
m 


Fig. 5. Cortex of left kidney. Lack of dilated tubules. Infiltration of connective 
tissue with leukocytes. X 40. 


lesions and acute lesions in various organs 
of the body indicating that there had been 
at least one acute attack in the past which 
had subsided and which was followed by 
another acute process found at the time of 
the patient’s death. It is possible tliat with 
the progress of the disease more and more 
vascular units became involved. Thus, some 
minute vessels already showed chronic lesions 
at a time when others first became involved. 
Such an interpretation would indicate a 


The changes’ noted in various organs illus- 
trate once again that the lesions in malignant 
nephrosclerosis are by no means confined to 
the kidney but involve other organs as well. 
In our case, the vascular and parenchyma- 
tous involvement of the pancreas and adrenal 
was severe. 

The acute and subacute changes in the 
bronchioles, atria and alveoli of the lungs 
with a normal state of the pulmonary blood 
vessels suggest that this pulmonary process 
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Uivi'and acute periodic failure of the left of blood existed, notwithstand- 

.entricle of the heart with in- ^act that there was present 

sreased pulmonary pressure an partial and complete occlusion of nu- 

tions of plasma 
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merous afferent arterioles and capilla- 
ries of the glomeruli. It is probable 
that the increased blood flow through 
the kidneys was maintained by the ele- 
vated systemic arterial pressure. Al- 
though the earlier experimental obser- 


In our case the high arterial oxygen 
saturation of the blood in the renal 
vein together with the ruptured capil- 
laries in the kidney indicate also that 
the glomerular capillary pressure was 
increased. The presence of dilated 
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Fig. 7. Left kidney. Necrosis of arteriole and portion of glomerulus. Infiltration with 
polymorphonuclear neutrophiles. Proliferation of glomerular epithelium. X 250. 


vations of Tandergren and Tigerstedff^ 
suggest that blood flow through the 
kidney has no relation to the level of 
the blood pressure, the more recent 
studies of Ozaki®* and Moritomo,^® 
with more reliable methods, reveal that 
a rise in arterial pressure increases the 
blood flow through the kidneys in 
animals. 


afferent arterioles and capillaries of 
the glomeruli, an observation made also 
by Shapiro,® suggests an elevated pres- 
sure in the minute vessels of the glom- 
eruli. Our finding of ruptured tubular 
capillaries suggests that the elevated 
pressure involved the tubular capillary 
system also, at least in a number of 
kidney units. 
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Although the histological structure 
and the exact distribution of the renal 
capillary system is not definitely estab- 
lished, a number of histologicaP"*^’’®®’'’” 
and physiological studies'*® have fur- 
nished definite evidence that the emerg- 


latory mechanism makes possible an 
increase of the capillary pressure in 
the glomerulus without necessitating a 
change in the pressure of the tubular 
capillar}'- system. Such an independent 
change in the pressure relations be- 



"Oti' 


Fig 14 Lun"-. One area of organized fibrin. Alveoli filled -with red blood corpuscles. 
X ISO. ' 


ing portion of the efferent vessels of 
the glomeruli possesses special struc- 
tures, which, probably through a 
sphincter-like function, allow the regu- 
lation of the blood flow through the 
physiological unit of the kidney. As 
the majority of the tubular capillaries 
are continuations of the glomerular 
capillaries,*® the function of the regu- 


tween the minute vessels of the glom- 
eruli and tubules will result in better 
functional economy and increased filtra- 
tion of urine without interference with 
reabsorption, so far as the latter can be 
influenced by hemodynamics. Depend- 
ing on the degree of constriction of 
the efferent vessels of the glomeruli 
and on the simultaneous level of the 
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arterial blood pressure and on the size 
of the lumen of the afferent vessels, 
the glomerular capillary pressure may 
become elevated without a simultaneous 
increase or even with a decrease in the 
volume of blood flow through the kid- 
ney unit. 


In the first place a number of the 
physiological units are completely elim- 
inated. In a number of others there 
is a distinct structural change in the 
form of a thickening of the basement 
membrane. In these latter glomeruli, 
increased capillary pressure with nor- 



Fig. 18. Liver. Central sclerosis. X 250. 


In this case of malignant nephro- 
sclerosis, the increased blood flow to- 
gether with the increased capillary 
pressure may be considered as a useful 
compensatory factor in the elimination 
of the waste products of the blood. In 
the light of the histological observa- 
tions such an increased filtration pres- 
sure is beneficial for two reasons: (1) 


mal or increased blood flow should 
improve filtration. (2) In the remain- 
ing number of normal glomeruli the 
circulatory changes, mainly through 
hypertension, induce an increased 
amount of filtration which compensates 
for the damaged glomeruli. Thus, the 
irregularly distributed morphological 
lesions of varying degree, that some- 
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what resemble focal glomerulonephri- 
tis, together with the observations on 
the functional state of the kidney sug- 
gest that in various units of the kidney 
the local hemodynamics as well as the 


secretory functions differ. 

The increased volume of urine foi- 
mation with fixed low specific gravity 
observed in the case is, therefore, not 
so much due to the impaired reabsorp- 
tive power of the tubules, as to the fact 
that in the 27 per cent of normal 
glomeruli, at the time the nephrectomy 
was performed, the volume and the 
velocity of the filtrate flow through the 
tubules was increased to a degree that 


prevented a correspondingly increased 
reabsorption by the tubules. The di- 
lated and thin tubules in this and other 
cases are indications of increased fil- 
trate flow under high intratubular pres- 
sure. In the physiological units with 
mild or severe lesions of the glomeruli 
the filtrate was probably less in volume 
and, therefore, as judged from the rel- 
atively normal histological appearance 
of the tubules, reabsorption may have 
occurred in a relatively more normal 
manner than filtration. The observa- 
tion that the urea and creatinine clear- 
ance tests paralleled each other is also 
in harmony with this interpretation. 
The specific gravity, fixation of the 
urine volume per hour, and of t le 
creatinine concentration index between 
blood and glomerular filtrate regardless 
of the water intake, also indicate that 
the kidney function was maximal in 
any given time. This, in view o^ tie 
above findings on the hemodynamics of 
the kidney, is also to be expected. 

Shapiro, on the basis of his observa- 
tions that in malignant nephrosclerosis 
the afferent arterioles and capillaries o 
the glomeruli were dilated, and that in- 


jected India ink entered the wide affer- 
ent vessels of the glomeruli with ease, 
although the resistance of the kidney 
vessels was considerably increased, con- 
cluded that the pathogenesis of kidney 
changes depends ‘ not on glomerular 
ischemia or on arteriolar occlusion, but 
on a hyperemia associated with a re- 
tardation of flow”. This retardation^ is 
explained by him in accordance with 
Ricker’s theory of a neurogenic dis- 
sociation in reaction between arterial 
constriction and peripheral dilatation. 
Shapiro does not offer any histological 
or other evidence, however, “for this 
neurogenic dissociation” nor for the 
existence of outstanding constriction 
of the larger or smaller arteries. His 
explanation would also fail to offer any 
rational explanation for the presence 
simultaneously of dilated and normal 
caliber individual glomerular capillary 
loops within the same glomerulus and 
hence supplied by the same small ar- 
tery. The explanation offered by him 
would also necessitate the inference 
that the capillary pressure is decreased 
or at least not particularly increased in 
the glomeruli, a concept which is diffi- 
cult to harmonize with frequent rup- 
ture of the kidney capillaries in this 
condition. 

We realize that the evidence avail- 
able from Shapiro’s observations and 
the studies presented here do not per- 
mit at present the formation of a 
concept supported by sufficiently de- 
tailed direct observations ; nevertheless, 
we favor the following working /:y- 
pothesis, which in our opinion harmo- 
nizes all of the observations so far 
made. 

The state of affairs in different units 
of the kidney in malignant nephroscle- 
rosis at a given time differs considera- 


1630 


S. Weiss, F. Parker, Jr., and G. P. Robb 


bly. In the early stage of the disease 
a moderate constriction occurs in a 
certain number of efferent vessels of 
the glomeruli. These portions of the 
kidney capillary system have a rather 
specific structure, and the role of this 
vascular portion is similar in the kidney 
to that of the arterioles of other vas- 
cular areas. Their constricted state 
would correspond to the constricted 
arterioles in other organs observed in 
malignant hypertension. In accordance 
with the histological nature of malig- 
nant nephrosclerosis the degree of con- 
striction is irregularly distributed. This 
focal scattered distribution of the his- 
tological lesions which was emphasized 
in this case has also been observed by 
us in a number of other cases. In the 
kidney units with severe vascular con- 
striction which is out of proportion to 
the height of the arterial blood pres- 
sures relative stasis with increased pres- 
sure in the minute vessels, for reasons 
discussed above, will lead to dilatation 
of the vessels central to the emerging 
efferent portion of the glomerular ves- 
sel. It is this absolute or relative stasis 
with increased pressure in the glomeru- 
lar vessels that leads to imbibition of 
metabolites by the adjacent structures, 
with resulting changes in the basement 
membrane as well as in the vessel 
wall itself. Simultaneously with these 
marked changes, in some of the glom- 
eruli, with the progressively increasing 
arterial hypertension, the above de- 
scribed compensatory changes with 
rapid local blood flow and increased 
glomerular filtration occur. As the 
pathological process advances, involv- 
ing larger numbers of vascular units, 
the number of normal units becomes 
so few that effective compensatory 


elimination cannot be maintained and 
uremia ensues. Thus, near to the time 
of death there may be perhaps a de- 
crease in the total blood flow through 
the kidney, while earlier the total blood 
flow, as was the case in this patient, 
is considerably increased. But even if 
the total blood flow is less than normal 
near to death, the volume flow through 
the remaining individual normal units 
must be increased considerably. This 
concept is in harmony with the general 
character of the circulation in arterial 
hypertension^^ and satisfactorily ac- 
coimts for all the abnormalities detect- 
ed in malignant hypertension. 

It is obvious that the mechanisms of 
benign and malignant nephrosclerosis 
show a certain degree of similarity. 
There are, however, a number of dif- 
ferences in the clinical course and in 
the histology of the kidney in the two 
conditions. The youthful age of the 
patients, the fulminating fatal course, 
the markedly irregular distribution of 
the vascular lesions, and the character 
of the eyegrounds all suggest essential 
differences. 

It is rather unfortunate that, be- 
cause of the similarity in the mechan- 
ism of the two conditions, often no 
distinction in the etiology is made. The 
etiology of malignant hypertension is 
unknown. From the history and clin- 
ical study of a number of cases of 
malignant hypertension, we have been 
impressed with the frequency of severe 
infections. Tonsillar and peritonsillar 
abscesses, severe follicular tonsillitis, 
rheumatic fever, perinephritic abscess, 
pyelitis, and pyelonephritis were found 
in the cases observed by us in the past. 
Since it has been observed that the in- 
fection had often subsided at the time 
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when symptoms of malignant hyper- 
tension developed, one may justifiably 
assume that in malignant arterial hy- 
pertension an acute tissue response ex- 
ists, which has a relation to infection, 
but which, if once precipitated, pro- 
ceeds independent!)'’ of infection. This 
indirect relationship between infection 
and malignant hypertension is appar- 
ently similar to the relation that exists 
between infection and certain allergic 
states. 

Summary 

1. A study of malignant arterial 
hypertension with malignant nephro- 
sclerosis is reported from observations 
on a case in which left nephrectomy 
was performed because of unilateral 
bleeding and suspected malignancy. The 
clinical course of the disease and the 
hemodynamics, function, and histologi- 
cal structures of the kidneys are anal- 
yzed and correlated. 

2. Observations on the hemody- 
namics of the kidneys in three cases 
with normal kidney functions and car- 
diovascular systems, in which surgica 
suspension of the kidneys under spuia 
anesthesia was performed, served as 
controls. 

3. The oxygen difference heUveen 
the arterial blood and the blood from 
the renal vein in the three control 

subjects varied between 1. ^ n a 

vol. per cent with an average of z:.4 
vol. per cent. The average °f 

oxygen taken from the blood by the 
kddney was 13 per cent of the average 
oxygen conteirt of the arterial blood. 

4 A comparison of the arterioven- 
ous oxv-en difference in the kidneys m 
these fcee subjects with that in the 
brain, heart, arm and leg indicates a 


low oxygen difference and a relatively 
rapid blood flow through the kddneys. 

5. No oxygen difference existed be- 
tween the arterial blood and the blood 
from the renal vein of the patient with 
nephrosclerosis, which is interpreted as 
an indication of unusually rapid flow 
through the kidney. 

6. The urea nitrogen changed from 
13.0 mg. to 10.0 mg. per 100 c.c. in 
renal artery and vein in one of the con- 
trol subjects and from 36.1 mg. to 
32.5 mg. in the patient with nephro- 
sclerosis. The urea and creatinine 
clearance performed during the surgi- 
cal operation indicated adequate kid- 
ney function. Tlie concentrations of 
creatinine and clilorides in the renal 
arterial and in the renal venous blood 
samples showed no demonstrable dif- 
ferences either in the control case or in 
the case with nephrosclerosis. 

7. The nature of the functional 
disturbance of the right kidney after 
left nephrectomy was studied with re- 
peated and simultaneously performed 
urea and creatinine clearance tests, and 
with the concentration and dilution 
tests. 

8. The structures of the glomeruli 
of the left kidney were quantitatively 
compared with those of the right kid- 
ney; and it was demonstrated that 
within 67 days the number of glomeruli 
with thicl-cened basement membrane 
and complete sclerosis increased con- 
siderably. The A'ascular sclerosis also 
became more extensive during this pe- 
riod. 

9. Appearance of blood in the urine 
was caused by rupture of the minute 
blood vessels of the glomeruli and tu- 
bules as a result of increased pressure. 
The source of blood in the urine in ma- 
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lignant nephrosclerosis may be unilat- 
eral. 

10. It has been demonstrated again 
that malignant hypertension is a diffuse 
disease of the vascular system with 
characteristic lesions in a number of 
organs. 

11. The clinical course of the dis- 
ease, the function of the kidney, and 
the histological analysis of the minute 
blood vessels of the kidneys and other 


organs in this case of malignant hyper- 
tension indicated a tendency to fluc- 
tuate between improvement and re- 
lapses. 

12. A concept is presented which 
correlates and interprets functional and 
structural changes observed in malig- 
nant nephrosclerosis with arterial hy- 
pertension. 

We are indebted to Dr. P. B. Mallory for 
the photomicrographs used in this paper. 
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Changes Observed in the Heart Shadow in Toxic 
Goiter before and after Treatment* t 
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heart, great vessels, diaphragm, and 
lateral chest wall were outlined (on all 
but nine films). The transverse proc- 
esses at the root of the first rib and the 
first rib on tlie two films u'ere super- 
imposed and the lateral chest walls were 
made to coincide as nearly as possible. 
The outline of the heart on the under- 
lying film could thus be seen plainly 
through the superimposed film, upon 
which it was then traced. Thus, on one 
film the outlines of both films were 
registered and the difference in the 
transverse diameter of the chest, the 
height of the diaphragm, and the 
changes in size and position of the 
heart could more clearly be seen and 
compared. 

Even by this method of comparison 
and measurement, the statement that 
the heart shadow has changed in size 
is in many cases a statement of opinion 
and not of fact. 

For instance, while a lower diaphragm 
and a- relatively larger heart shadow 
in a follow-up plate mean an absolute 
increase in the size of the cardiac 
shadow, a lower diaphragm and a 
smaller heart shadow may or may not 
indicate a decrease in size. Thus all 
factors must be considered in each case. 

Average Heart Measurements be- 
fore AND after Operation 

We obtained 46 roentgenograms af- 
ter operation from a series of 100 con- 
secutive cases of toxic goiter that had 
been roentgen-rayed before operation. 
The transverse diameters of the heart 
and the transverse diameters of the 
chest were averaged in these cases. In 
this group the transverse diameters of 
the heart after operation were larger 


in 19 cases and smaller in 23 cases and 
the same in four cases. 

The average transverse chest diam- 
eter before operation was 23.97 centi- 
meters and after operation 24.56 centi- 
meters. The transverse heart diameters 
averaged 13.07 centimeters before op- 
eration and 13.18 centimeters after 
operation. These averages would tend 
to indicate that the transverse diame- 
ters remain essentially unchanged and 
that the transverse diameters of the 
chest were increased by .6 centimeter. 
Such averages are misleading in con- 
sidering individual cases, yet indicate 
the general trend that very little change 
takes place in the group as a whole. 
It would be possible, of course, for a 
true decrease in size of some cases to 
be offset by an apparent increase due 
to higher diaphragms in others, with a 
consequent maintenance of the same 
average transverse heart diameters for 
the group. Where this occurred the 
average transverse measurement of the 
heart would remain the same, though 
the average heart size was actually de- 
creased. Our data could not safely be 
interpreted in this way. 

From superimposed films it was con- 
cluded that the heart shadows of two 
of this series of 46 cases were larger, 
five questionably larger, and five small- 
er. Most of the cases with smaller 
shadows postoperatively in this series 
of 46 unselected patients had been ad- 
mitted with congestive heart failure and 
auricular fibrillation. 

A study of all the cases showing 
larger heart shadows after operation 
revealed that the majority had hyper- 
tension, coronary disease, rheumatic 
heart disease, persistent auricular fibril- 
lation, or borderline myxedema. Large 
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gains in weight might reasonably be 
expected to be followed by larger heart 
shadows. Actually this was not con- 
clusively demonstrated, although the 
evidence was quite suggestive in sev- 
eral cases. 

Influence of Rhythm and of Con- 
gestive Failure in Changes in 
Cardiac Measurements 
Normal Heart Rhythm zuithout Con- 
gestive Heart Failure. Roentgenograms 
were taken on admission to the hospital 
and no sooner than two months later 
after operation in 80 cases of hyper- 
thyroidism with normal rhythm. Twen- 
ty-three of these showed apparent 
changes in the heart shadow in the 
second plate as follows : In nine in- 
stances the heart was definitely larger 
and in six more questionably larger; 
in only six cases was the heart shadow 
definitely smaller; in two others the 
decrease in size was questionable. 

Normal Heart Rhythm zi/ith Conges- 
tive Heart Failure. Seven cases showed 
congestive heart failure and normal 
rhythm. In one, the heart shadow was 
questionably larger when the patient 
was symptom-free, in two there was no 
definite change, and in four the heart 
shadows were probably smaller after 
clearance of heart failure. Three of 
these latter showed pleural fluid so that 
the measurements were only approxi- 
mate, but comparison of the films 
showed obvious reduction in size. All 
of these cases showed coincident car- 
diovascular disease. 

Auricular Fibrillation zvithout Con- 
gestive Heart Failure. AH of the ob- 
served patients who had auricular fi- 
brillation without congestive heart fail- 
ure on admission to the hospital, and 


subsequently resumed normal rhythm, 
were operated upon before the normal 
rhythm returned. Consequently, we 
have no evidence as to the effect on 
the heart shadow when the transition 
from auricular fibrillation to normal 
rhythm occurs before relief of thyroid 
toxicity. We have taken roentgeno- 
grams before, during, and after post- 
operative auricular fibrillation. The re- 
sults suggest an increase in size of the 
auricles from this irregularity alone. 
We observed an increase in size of the 
heart shadow following the onset of 
auricular fibrillation in a patient with 
exophthalmic goiter, mitral stenosis, 
and normal rhythrn, who developed an 
attack of acute recurrent rheumatism 
a few days after hemithyroidectomy. 
Parkinson and Cookson^ have recently 
described several cases showing an in- 
crease in the size of the heart shadow 
after the onset of auricular fibrillation. 

Of eight cases in this series with 
auricular fibrillation uncomplicated by 
congestive heart failure, three showed 
postoperatively a definite reduction in 
the size of the heart shadow after nor- 
mal rhythm was restored. Decrease in 
size was possibly present in the five 
others because of smaller transverse 
heart measurements, but the higher po- 
sition of the diaphragms in these cases 
made the interpretation doubtful. Be- 
cause there was so little difference in 
the superimposed films, the evidence 
did not appear sufficient to warrant a 
definite statement. One case with per- 
sistent auricular fibrillation appeared 
to show a larger shadow in the second 
film. 

Auricular Fibrillation zvith Conges- 
tive Heart Failure. There were 16 cases 
with auricular fibrillation and conges- 
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tive licart failure and one with au- 
ricular flutter and congestive heart 
failure. Of these, 13 showed nor- 
mal rhythm when the roentgen-rays 


larger shadow. The latter case had hy- 
pertension and coronary disease and 
had had a mild recurrence of conges- 
tive heart failure although normal 



Fig. 1 A. Heart shadow in a young woman, aged 31, with exophtlialmic 
o^oiter auricular fibrillation, and slight congestive heart failure. B.M.R. 
+ loi, pulse 98, weight 108, blood pressure 160/90. Note prominence of 
^ilmonary arc as well as region of left auricle. 


were repeated. Of these 13 cases, nine 
showed definitely smaller heait shad- 
ows (see figure 1), two showed ques- 
' tionably smaller heart shadows, one 
showed no change, and one showed a 


rhythm was present. The questionable 
cases probably were smaller as shown 
by the superimposed shadows, but the 
presence of fluid in the chest rendered 
the conclusions untrustworth}'. 


I 



Fig. 1 B. Heart shadow 12 months later. Normal rhythm present. B.M.R. 

+ 11,^ pulse 84, weight 120, blood pressure 140/90. Still slightly toxic and on 
Lugol's solution. The outlines of each film is superimposed upon the other. Note 
marked reduction along left side with diaphragms at same level. The prominence 
of the pulmonary arc persists. 

questionably larger, one questionably cles. While we have made a sharp 
smaller, and one definitely smaller. clinical distinction between patients 
In table 1 are shown the average with congestive heart failure and those 
measurements before and after treat- without congestive heart failure, it is 
ment in this group of cases. It is to obvious, of course, that such a sharp 
be noted that all measurements are differentiation cannot be made in all 
smaller except the chest diameter. cases. Certainly, various degrees of 
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Four of the cases with auricular fi- Thus it seems probable that auricu- 
brillation and congestive heart failure lar fibrillation is attended by some dila- 
did not have a return of normal rhythm tation of the auricles and, in some 
after operation. Of these, two were instances, by dilatation of the ventri- 
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Table I 

Average Measurements heeoke. and aeter Treatment in 16 Cases with Auricul/Vr 
Fibrillation and Congestwe He.vrt Failure 



Average 
transverse 
diameter 
of chest 
in cnis. 

Average 
Jcngtli 
in centi- 
meters 

Average 

left 

border 
in centi- 
meters 

Average 
riglit 
border 
in centi- 
meters 

Average 
base 
in centi- 
meters 

Average 
great 
vessels 
in centi- 
meters 

Before 

treatment 

23.8 

16.1 

10.6 

5.1 

10.6 

8.1 

After 

treatment 

24.3 

15.3 

9.8 

4.6 

9.9 

7.2 


decompensation may be present before 
clinical signs of edema are manifest. 
When clear-cut congestiA'e heart fail- 
ure tvas present with auricular fibril- 
lation. the heart sliadow was larger 
than later when the fibrillating heart 
became well compensated. Further re- 
duction seems to have taken place when 
normal rltythm was restored (figure 
2 ). 

Changes Observed before Opera- 
tion IN Cases with Congestiv^e 
Heart Failure 

Seven cases with congestive heart 
failure had roentgen-rays taken on 
admission and again after clearance of 
congestive heart failure. Five of these 
had auricular fibrillation and two had 
normal rh3d;hm. Reduction in the size 
of the heart shadow in all cases was 
noted. In figure 2 is shown a case 
illustrating the successive changes in a 
patient with congestive failure and 
auricular fibrillation. Digitalis and Lu- 
gol’s solution were given which, along 
with bed rest, cleared up congestive 
failure. (Normal rhythm was restored 
after operation and the heart shadow 
was further reduced in size.) 

Congestive failure, in addition to 
auricular fibrillation, is undoubtedly 
partly responsible for the apparent 


dilatation. Any treatment which clears 
up congestive heart failure, therefore, 
will probably produce a reduction in 
the size of the heart shadow. In some 
cases, Lugors solution and bed rest 
will accomplish this result, but in oth- 
ers, in spite of this treatment, edema 
will increase, as we have frequently 
observed. Digitalis given at this point 
may produce marked diuresis. On the 
other hand, some cases with auricular 
fibrillation will show a reduction in 
ventricular rate following the use of 
digitalis but will not have diuresis un- 
til LugoFs solution is administered. 

Ch.anges in the Shape of the 
Heart 

Attention has been called to the 
prominence of the pulmonary arter}'" 
and other variations of the heart in 
toxic goiter.-’^'*'® More recentl}’^ Park- 
inson and Cookson- described the heart 
in tliis condition as ham-shaped. Thej’’ 
state that this t}^)^ of cardiac contour 
is due to a combination of prominence 
of the pulmonar}' arc. the left ventricle, 
and, to a minor extent, the right aur- 
icle. 

The Puhnonary Arc. In this series 
we found the pulmonary arc to be 
prominent (i.e., straight or convex) in 
52 cases on first observation. In 19 of 
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these we felt there was a definite re- 
duction in size of the arc after opera- 
tion or after clearance of heart failure. 
Prominence of the pulmonary arc was 
observed in some patients without au- 
ricular fibrillation or congestive fail- 
ure; but the reduction in its size was 


most marked in patients with conges- 
tive heart failure. 

Transverse Diameter of Heart. By 
measurement, the transverse diameter 
of the heart was increased after oper- 
ation in 48 cases. The change in posi- 
tion of the diaphragm accounts for a 


Fig. 2. Heart shadows in a woman, aged 38, with e.xophtlialmic goiter of 
24 months’ duration. Auricular fibrillation, mild congestive heart failure (posi- 
tive Wassermann). Outline (1) before treatment. B.M.R. -f 69, pulse 104, weight 
109. Outline (2) after digitalis and Lugol’s solution. B.M.R. 4 - 40, .pulse 90, 
weight 102. Outline (3) 18 months later. Normal rhythm present. B.M. R. (?), 
pulse 88, \veight 123. Note generalized reduction of heart shadow after clearance 
of congestive failure and then further reduction of right border after restoration 
of normal rhythm. 
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large number of these increases. Ihe 
right and left borders participated in 
this increase, but the left border ac- 
counted for the greater part, being in- 
fluenced more by the position of the 
diaphragm. Superimposed films re- 
vealed that the ventricles, as well as die 
auricles, took part in the apparent dila- 
tation. When decrease in the trans- 
verse measurements took place, the left 
border receded more frequently than 
the right border, although the latter 
often showed relatively large reces- 
sions, particularly after disappearance 
of congestive heart failure and cessa- 
tion of auricular fibrillation. 

Mcasurcvtcnts of the Great Vessels 
and Base. The position of the great 
vessels in the chest underwent little 
change except in some instances of 
congestive heart failure where the) 
appeared to be pushed upward. The 
measured width of the great vessels, 
however, showed changes. Reduction 
in this measurement was frequently 
seen in failure cases and probably most 
commonly^ Avas due to a decrease in the 
size of the pulmonary arc, which is 
included in the measurement. In a eA\ 
instances a decrease in the measure 
ment to the right was noted Avhich 
was probably accounted for y is 
placement of the aorta. Displacemen 
of the aortic knob to the left may be 
due to intrathoracic goiter. RemoA'a 
of the goiter allows it to return to its 
normal position. Increase in measure 
ments of the great vessels after opera- 
tion were seen in a few cases Avhere 

..1 increase in blood pressure, 

there Avas an increase u r 

The measurements of the ba 
usually reduced in the cases which had 
haTcougestive heart Mure " 
this was by no means constant. T 


difficulty in making this measurement 
in some cases renders it, in our opin- 
ion. of little value for comparative 
studies. The length of the heart ap- 
peared to be greater in cases associated 
Avith hypertension or other heart dis- 
ease. In some cases the length of the 
heart shoAved a distinct reduction in 
the second film, especially, as in the 
case of the other measurements, after 
congestive failure had subsided. 

Thus all measurements of the heart 
seem to be affected by the altered shap 
of the heart in congestive heart fail- 


ure. 

Other Changes Noted. Prominence 
of the superior vena cava Avas A^ery'- in- 
frequently noted. In one or tAVO cases 
with mitral stenosis, the shadoAV of 
the vena cava was easily distinguished. 
Increased hilus markings were noted 
in many cases but more commonly in 
the failure cases. Diminution in the 
intensity of these markings after relief 
of failure or after operation occurred 
frequently. In cases Avith congestive 
failure, as a rule, the diaphragms were 
elevated. At times this seemed to be 
offset by the usual drop of the dia- 
phragm from loss of weight so that 
very little change in position Avas noted 
in successive films. The cause of this 
eleA'ation has been ascribed to enlarge- 
ment of the liver. HoAvever, pulmonary 
congestion tends to render the lung 
tissue less elastic by virtue of the en- 
gorgement of the alveolar capillaries. 
In this Avay diminished Autal capacity 
is brought about. Secondary^ atelecta- 
sis may occur. Thus it is reasonable 
to assume that the higher position of 
the diaphragm can be accounted for 
by these factors as Avell as by' liver 
engorgement. 
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Discussions of Factors Infuuenc- 

iNG THE Shape of the Heart in 
Hyperthyroidism 

The cause of the prominence of the 
pulmonary artery in toxic goiter is un- 
known. There seems to be little doubt 
that it occurs, though the frequency of 
a straight or convex arc is rather high 
in patients without hyperthyroidism. 
In a consecutive series of teleoroent- 
genograms on 100 toxic goiter cases, 
100 non-toxic goiter cases, and 100 
non-goitrous individuals of approxi- 
mately the same age and sex distribu- 
tion, we found a straight or convex 
pulmonary artery region in 43, 30, and 
32 per cent respectively. The most 
prominent arcs, however, appeared in 
the toxic goiter cases. Postmortem 
measurements made by Parkinson and 
Cookson^ in six cases showed a 17 per 
cent increase in circumference of the 
pulmonary artery compared to normal 
standards. This should be confirmed 
by a larger series. This prominence 
must therefore be due to dilatation of 
the pulmonary artery presumably from 
increased pressure in this vessel. 

Since enlargement of the pulmonary 
arc occurs without evidence of conges- 
tive heart failure, the origin of the 
increased pressure must be between the 
right ventricle and the pulmonary ar- 
terioles. Hyperthyroidism is charac- 
terized by a decreased peripheral arte- 
riolar resistance but whether this drop 
also occurs in the pulmonary circuit is 
unknown. A vasomotor mechanism in 
the smaller vessels of the lung probably 
exists,*’ but it is doubtful if the vascular 
bed in the pulmonary circuit would per- 
mit of vaso-dilation to such a magnitude 
as occurs peripherally. If this assumption 


is true, then, with the increased output 
of the heart, the right ventricle would 
be working against a constant pressure 
in the pulmonary circuit. This inequal- 
ity in pressures might soon lead to a 
gradually increasing intra-pulmonary 
arterial pressure and eventually dila- 
tation of the pulmonary artery itself. 
In other types of heart disease increase 
in pulmonary pressure probably has its 
origin in the left ventricle and is trans- 
mitted backward to the pulmonary cir- 
cuit or, as in mitral stenosis, it still 
begins in the left side of the heart but 
at the mitral valve. Thus in one, pul- 
monary pressure is elevated first at the 
pulmonary arterioles and transmitted 
back to the right side of the heart, and 
in the other the pressure begins at the 
arterioles of the systemic circulation, 
in the left heart or at the mitral valve 
and is transmitted back through the 
pulmonary veins to the pulmonary cap- 
illaries. Increase in pulmonary vein 
pressure may give rise to hemoptysis, 
paroxysmal dyspnea, and marked or- 
thopnea. Increase in pulmonary artery 
pressure, as long as secondary effects 
do not take place, should not give rise 
to these manifestations. This seems to 
be borne out by clinical experience. 
Gallop rhythm is frequently seen in 
very toxic patients with hyperthyroid- 
ism and regular rhythm. Perhaps here 
too the relative inequality of pressure 
might play a part. 

That the right ventricle becomes 
hypertrophied as well as the left is 
shown by postmortem examinations.^ 
When gross left ventricular hypertro- 
phy is seen in roentgenograms as indi- 
cated particularly by the blunt appear- 
ance of the ventricular shadow, hyper- 
tension is usually present and the 
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pulmonary arc is often less conspic- 
uous. Enlarged auricular shadows 
contribute to the configuration of the 
heart in toxic goiter, the right probably 
more often than the left. When auric- 
ular fibrillation and congestive heart 
failure are present, dilatation of the 
auricles substantially alters the shape 
of the heart. 

The incidence of the so-called harn- 
shaped heart is not great in our series. 
There are several explanations for this ; 
First, surgical treatment is in more 
favor in this country than elsewhere, 
consequent^, cases are referred for 
surgical treatment early in the course 
of the disease. Second, hyperthyroid- 
ism is generally more easily recog- 
nized than formerly, with the result 
that a larger number of patients over 
fifty, in whom hyperthyroidism is more 
difficult to diagnose than in those of 
younger 3 'ears, are detected. Natural- 
ly, the incidence of other cardiovascu- 
lar disease is high in these cases, the 
presence of which influences the shape 
of the heart. 

Summary* 

Roentgenograms were made before 
and after treatment in 115 cases o 


*EdUor’s note: An extensive tabular re- 
port of cases is not published because of 
limitation of space. 


toxic goiter. Comparisons of films 
were made by measurement and by 
superimposition. Definite redtiction in 
s-hc was observed after relief of con- 
gestive heart failure, and after cessa- 
tion of auricular fibrillation, and in a 
few without these complications. Fac- 
tors contributing to the shape of the 
heart in toxic goiter are enumerated 
and their probable causation discussed. 

CONCIvUSIONS 

1. Superimposition of seven-foot 
roentgenograms of the heart is the 
most satisfactory method of judging 
changes in the size and shape of the 
heart. 

2. Yery little change takes place in 
the heart shadow in uncomplicated 
cases of toxic goiter with normal 
rhythm following removal of thyroid 
toxicity by subtotal thyroidectomy. 

3. Cardiac dilatation as shown by 
roentgenograms takes place most fre- 
quently in congestive heart failure with 
or without auricular fibrillation. 

4. Occasionally in cases of toxic 
goiter of sufficient duration, uncompli- 
cated by other cardiovascular disease, 
certain changes in the heart shadow 
may be found which have been de- 
scribed as characteristic of hyperthy- 
roidism. 
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Discussion of a Case of Gastric Carcinoma 
with Recurrent Collect 

By Joseph G. Weiner, M.D., Philadelphia, Pennsylvania 


N O reference is made in the lit- 
erature to carcinoma of the 
stomach, producing attacks of 
pain resembling gall-stone colic. I wish 
to present such a case. The patient 
had attacks of typical gall-stone colic: 
sudden, severe pain in the right upper 
part of the abdomen under the costal 
margin, always requiring opiates for 
relief, and radiating always to the right 
shoulder region. Associated with this 
pain there were varying degrees of 
shock, manifested by pallor, rapid 
pulse, perspiration, weakness and pros- 
tration. 

Pain is one of the common symp- 
toms in cancer of the stomach. It va- 
ries considerably in its intensity, though 
the degree of distress is usually not 
excessive. In the early stages the pa- 
tient may complain only of a sense of 
discomfort after meals, but as the con- 
dition progresses, actual pain manifests 
itself. There is nothing characteristic 
about the pain. It is usually of a dull, 
gnawing type ; in some, it is of a burn- 
ing character, and in others it may be 
sharp and lancinating. Cramp-like pains 
occur when there is associated pyloric 

^Received for publication November H, 
1932. 


stenosis. In a few cases it may be so 
constant and severe as to be almost un- 
bearable. Exceptionally, gastric carci- 
noma may occur with little or no pain. 
The pain may be intermittent or con- 
tinuous. When intermittent it may oc- 
cur only every few days or weeks. In 
not a few cases it is only nocturnal in 
its appearance. 

A relation to food may or may not 
exist. Often foods increase the pain, 
especially if the cancer be pyloric, and 
in such instances, as in ulcer, it is us- 
ually relieved by vomiting. Or the pain 
may be continuous and bear no relation 
to the ingestion of food. 

The site of the pain is usually in the 
epigastrium. It may, however, be com- 
plained of at the following sites : in the 
right upper quadrant, in the interscap- 
ular region, at the lower end of the 
sternum, low in the abdomen and at 
times in the left hypochondrium. 

Case History 

S. P., age 58, peddler by occupation, re- 
ported to the Gastro-Enterologic Clinic at 
the Temple University Hospital on August 
12, 1931. His past medical history was nega- 
tive except for an attack of lobar pneumonia 
in 1917 and a double herniorrhaphy and ap- 
pendectomy in 1919. He was perfeetb' well 
until one year ago when he had a nocturnal 
attack of sharp pain in the right upper quaak 
rant, under the costal margin, which radiated 
to the back and the right shoulder area, and’. 


tFrom the Gastro-Enterologic Service, 
Temple University Hospital and Medical 
School, Philadelphia, Pa. 
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also across the abdomen to the left. The 
pain was of such intensity that a physician 
had to be called, and it was relieved only 
by the administration of a hypodermic of 
morphine. Since then he has had recurring 
attacks of similar pain, generally a few 
weeks apart, mostly diurnal and in each at- 
tack the pain was so intense that no relief 
was obtained until morphine was adminis- 
tered subcutaneously. There was no jaundice, 
cliills or fever associated with the attacks, 
nor any urinary phenomena. The pain ap- 
peared without relation to food ingestion, or 
to physical exertion. His only worries were 
as to his health; he had no sorrows or 
griefs. There was no premonitory warning 
of an impending attack. An attack was 
never followed by any gastric disturbances 
such as nausea, vomiting or belching. 

There was a loss of six pounds in weight 
in the past six months, and there was con- 
siderable loss in strength, so that for t e 
last two months he felt he did not have suffi- 
cient stamina to carry on his work. His ap- 
petite lately was poor. There were no 
prandial discomforts. The stools were ig 
yellow to light brown in color and frequent- 
1}' contained mucus. There was never any 
blood in the stools. 

Physical Examination. An adult Jew, ot 
■ hyposthenic build, who appears to be a ou 
60 years old. He is in no discomfort at the 
time of examination. Weight 125 pounds, 
height five feet, five inches. The pupi s are 
equal and react normally to lig t an ac 
commodation. The skin of the *7’ 

weatherbeaten, and somewhat ^ ’ , 

tongue is clean, the teeth worn down and 
discolored, and the gums show food deposits. 

The tonsils are cryptic, the 

gested, and there is a modern e cerweal 

adenopathy. The thyroid is not palpable The 

lungs are grossly negative; 
twenty The heart is normal m size, the 
iwemy. murmurs present, 

heart sounds weak, no ederotic 

The palpable arteries are s .ghtlp sderot.e 

Blood pressure 140 m.ll.me ttrs <>f 
systolic and 80 diastolic. Pulse rate 84. 
systolic an scaohoid. There are two 

The abdomen s scapho^^^ herniorrhaphy. 

S ':t rSnderness in .be epi^s.riu„ and 
over the gall-bladder region. There is no 
rncre^d muscular tension anywhere nor is 


any mass palpable. The liver edge is felt one 
centimeter below the costal margin. The 
spleen and kidneys are not palpable. The 
sigmoid is spastic. The rectal examination is 
negative except for external hemorrhoids. 
The knee jerks respond normally. Romberg 
test normal. Coordination normal. Babinski 
test negative. 

The tentative diagnosis was cholelithiasis. 
The routine studies made were as follows 
Gastric. Fractional gastric analysis yielded 
a pearly-grey fasting residuum of ten cubic 
centimeters. There was no gross food reten- 
tion, blood or pus present. Microscopically 
no Boas-Oppler bacilli or yeast cells were 
found, and there was no microscopic evi- 
dence of food retention. 

The acid determination, employing an 
Ewald meal stimulus and one-half hourly 
extractions, was as follows: 

F 1 2 3 4 

Free 0 0 22 22 32 

28 • 36 54 54 50 

Bile Pos. Pos. Pos. Pos. Pos. 

Occult Pos. Pos. Pos. Pos. Pos. 

Blood #1 #1 

As is seen, bile was present in the 
fasting and digesting stomach. The 
patient had taken the tube without 
gagging. According to Lyon^ this is an 
abnormal finding and points either to 
disturbed physiology of, or to patho- 
logic lesions within, the pyloro-duo- 
deno-biliary apparatus. There are two 
exceptions to this ; first, if the patient 
does not take the tube well but gags 
and coughs, bile may be regurgitated 
into the stomach; second, in cases of 
marked hyperacidity, the alkaline duo- 
denal contents mixed with bile may be 
regurgitated into the stomach in a 
physiologic effort to lower the exces- 
sive acid. This latter mechanism is 
questioned by some obsem^ers. 

We often find it difficult properly to 
evaluate the presence of occult blood. 
It is an abnormal finding if good tube 
technic is carried out. In office practice 
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where our technicians are properly 
trained and there is no hurry, the pres- 
ence of occult blood is of considerable 
significance, and implies to us that we 
are dealing either with congestion, or 
erosion, or ulceration of the mucous 
membrane. But in clinic work, because 
of the large number of patients and 
the need for attention to as many as 
possible, tube technic is unfortunately 
not carried out with the same necessary 
care. We frequently find our techni- 
cians employing unnecessarily strong 
syringe suction in an attempt to extract 
a fraction hurriedly. Unless the ben- 
zidin reaction be very strong and the 
guaiac test positive, we attach no im- 
portance to occult blood reactions in 
the clinic. We grade our occult blood 
reactions plus one, two, three, and four. 
In plus one reactions we always think 
of trauma. In addition to trauma as a 
factor, we must also rule out mouth 
suction on the part of the patient. A 
good plan is to have the patient pro- 
duce suction on his gums and then ex- 
pectorate the material into a clean dish 
and test it for occult blood. The latter 
may also occur as a result of crico- 
pharyngeus muscle spasm in the vago- 
tonic type of individual. Physiologi- 
cally, the two points of tonus in the 
esophagus, according to Jackson, are at 
the crico-pharyngeal orifice and at the 
hiatus. Vagotonics with excessive mus- 
cle strain can, during gagging, read- 
ily produce trauma at this upper point, 
and they often complain that they are 
sore, pointing over the cricoid cartil- 
age, for some period of time after 
having had intubation of the stomach 
or duodenum. Even when the occult 
blood reaction is marked we must still 
keep in mind the possibility that we 


may be dealing with a friable gastric 
mucous membrane. There is also the 
possibility that the presence of occult 
blood in any one fraction of the digest- 
ing stomach may be due to an abnor- 
mal amount of peristaltic contraction 
against the tip of the tube with conse- 
quent mucous membrane erosion. 

We do not examine the gastric con- 
tents routinely for lactic acid because 
it is our opinion that it is not diagnos- 
tic of carcinoma. We do not agree 
with MacLean^ who emphasizes the 
great value of its presence and who 
claims that it occurs frequently in 
large amounts at a very early stage in 
carcinoma. It is our conviction that 
lactic acid indicates only that stagna- 
tion has occurred and that gastric 
acidity is disappearing, and that it may 
accordingly be present not only in cer- 
tain forms of gastric carcinoma but 
also in the benign pyloric stenoses 
when these cause a marked degree of 
obstruction, and may indeed be found 
in cases of marked motor insufficiency. 
This agrees with the findings of Mur- 
ray and Robertson^ who reported that 
an investigation of test meals from 
50 subjects, pathologic and normal, 
showed the presence of lactic acid in 
7 4 per cent ; it occurred more frequent- 
ly in hyposecretion but was found 
present even in hypersecretion. Their 
conclusion was that lactic acid had no 
apparent clinical significance. 

The Ewald meal was completely 
evacuated at about the two hour point, 
which indicates that gastric motility 
was normal. The final lavage revealed 
no food sediment remaining. 

Biliary. A number of biliary drainages 
failed to show any cholesterin crystals or 
calcium bilirubinate pigment to be present. 

The B fractions were of normal brown 
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color, and microscopy of all fractions failed 
to show evidence of any inflammatory in- 
volvement of the biliary system. 

Bockiis et aP have demonstrated that 
the finding of cholesterin crystals or 
calcium bilirubinate in the same bile is 
pathognomonic of gall-stones ; and that 
the diagnoses of gall-stones based on 
the finding of cholesterin cr 5 'stals with- 
out the characteristic pigment are 89 
per cent accurate, and those based on 
bilirubin calcium pigment are 90 per 
cent accurate. It has been our experi- 
ence that if in a number of successful 
drainages, i.e., those yielding good B 
fractions, we have failed to recover one 
of these two elements, especially in a 
centrifugated specimen, we may feel 
safe in saying that stone, in all proba- 
bilit}’’, does not exist in the gall tract. 

Urinalysis. Negative, except for trace of 
albumin. No pus cells or red blood cells 
were noted on a number of examinations. 

Stool Study. The stools were of average 
size, light yellow in color, and of the usua 
fecal odor. There was no blood, gross or 
occult; no mucus, pus, nor grossly recogniz- 
able undigested food elements were 
Microscopy showed no free fat or un iges e 
muscle fibers, indicating no fai ure o 
external pancreatic or intestinal functions. 

Blood Count. Hemoglobin, 85 per ce , 
red blood cells, 4,350,000; white blood cells, 
7950. Differential white count, nf rmal. 

Van den Bcrgh Reaction. Direct, n g 
tive; Indirect, 0.2 unit. 

Icterus Index. Six ^^^^^Iphalein : 

Liver Function Studies. . . 

end ol 30 minutes. Galact ^ 

3.3 grams. 

Diamond method, m ' 

1:10 are considered norma 
Blood Chemistry. Urea 
per 100 cubic centimeters , sug 

Tufsr IflO cubic centimeters, 
grams per 100 , Wassermann and 

Ka5^“TeTtrriative. Spinal fluid Wasser- 
mann negative. 


Blood Sedimentation. Normal horizontal 
line (Cutler graph). 


The blood sedimentation test® is a 
laboratory procedure which seems to 
have found a place as a valuable aid in 
diagnosis. When positive, it is an early 
indication of the presence of a destruc- 
tive process as well as a measure o 
the intensity of the disturbance. Es- 
sentially the sedimentation phenomenon 
depends upon the amount of cellular 
destruction going on in the body. In 
healthy persons, as a result of the wear 
and tear of everyday life, a certain 
amount of tissue destruction is always 
taking place, and although Ais varies 
daily it remains within limits consid- 
ered normal. Should, however, the 
amount of tissue destruction pass be- 
yond the normal, then the stability of 
the blood is seriously disturbed and the 
red blood cells settle out quickly from 
the plasma. The rapidity of the settling 
of the red blood cells is in direct pro- 
portion to the severity of the underly- 
ing destructive process. 

Roentgenologic Study (Dr. Chamberlain). 
No abnormality of the esophagus. The 
stomach is of average normal size, shape and 
position. Its outlines are smooth and regular 
throughout and its walls normally flexible. 
Gastric peristalsis begins soon after taking 
the barium meal and the stomach starts to 
empty in the normal manner. The outlines 
of the pylorus and the duodenum are like- 
wise normal, but there is persistent tender- 
ness in the right upper quadrant of the ab- 
domen. . 

At six hours the stomach is empty and the 
barium is divided between the pelvic ileum 
and the cecum. The cecum is freely movable 

and not tender. . , . • 

At 24 hours the distribution of the barium 
in the colon is normal and no abnormality 
of the large bowel is noted. 

Films of the gall-bladder region, 13 hours 
after four grams of tetradol emulsion by 
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mouth, showed only a very faint gall-bladder 
shadow. To check up on this finding, the 
procedure was repeated on the following 
day. With the second examination we ob- 
tained 13 hour films which showed a gall- 
bladder of normal size and density, at the 
level of the disc between the second and 
third vertebrae. Films made two hours after 
a' high fat meal showed the gall-bladder 
much smaller. 

Conclusions. We have discovered no roent- 
gen-ray evidence of organic disease in the 
gastrointestinal tract, and the findings in the 
gall-bladder suggest normal function. 

Gruskin Test for Malignancy.'^ Positive 
for carcinoma. 

The Gruskin test is a flocculation 
reaction based upon the theory that, 
under normal conditions, epithelial and 
connective-tissue cells produce lysins 
that are antagonistic to each other and 
that due to their presence an equili- 
brium between these two types of cells 
is maintained. Because connective-tis- 
sue cells generate lysins which prevent 
the overgrowth of epithelial cells, car- 
cinoma does not develop even though 
inciting factors (irritation, etc.) may 
be present. If, however, the connec- 
tive-tissue fails to generate such lysins 
and the proper extrinsic factors are 
present, then carcinoma develops. The 
opposite condition holds true in the 
production of a sarcoma. That normal 
serum has the ability to autolyze cancer 
cells in vitro, whereas cancer serum 
fails to do so, has been demonstrated 
by Freund and Kaminer.’’ In other 
words, in malignancy there is present 
in the blood stream a protein which is 
characteristic of the type of tumor, 
carcinoma or sarcoma, from which the 
patient is suffering, and this protein is 
typical for the type of embryonic cells 
of which the tumor mass is composed. 
When the serum of a patient suffering 


with malignancy is brought in contact 
with an extract of embryonic cells of 
a homologous nature, flocculation takes 
place; when serum of a normal indi- 
vidual is thus tested, no such floccula- 
tion occurs. 

Because of the positive Gruskin test 
and the normal sedimentation, we had 
to assume that malignancy, if present, 
was still in an early stage, that is, 
before tissue destruction had begun. A 
normal sedimentation rate is not con- 
clusive evidence that there is no tissue 
destruction but it does show that dis- 
ease, if present, is producing very lit- 
tle, if any, constitutional disturbance. 
, Because of the absence of positive 
findings, i.e., normal B fractions, neg- 
ative bile microscopy and negative 
cholecystography, it was obvious, in 
spite of the fact that the symptoms 
were characteristic, that the diagnosis 
of cholelithiasis was probably not cor- 
rect. There are a number of conditions 
that may produce attacks of pain re- 
sembling gall-stone colic. We there- 
fore had to consider one of the fol- 
lowing as a possible cause: cholecysti- 
tis ; carcinoma of the gall-bladder ; pep- 
tic ulcer, especially the perforating 
type; gastric crises of tabes; renal 
colic ; appendicitis ; pancreatitis ; pan- 
creatic calculus; lead colic; angina pec- 
toris, and floating kidney. Weir and 
Partch have called attention to the fact 
that colicky attacks resembling gall- 
stone colic may also occur with chol- 
angeitis, cirrhosis and hepatitis, stric- 
ture of the common bile duct, and 
carcinoma of the pancreas. 

Cholecystitis. Attacks of pain indis- 
tinguishable from gall-stone colic may 
occur in cholecystitis. The diagnosis is 
based on positive microscopic findings 
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of the biliary aspirates. The exam- 
ination will reveal bile-stained, exfol- 
iated, tall columnar epithelium often 
arranged in fan-shaped groups or ros- 
ettes: an excessive amount of mucus 
which may be encrusted with bile salts ; 
an increased number of leukoc)'tes pro- 
portionate to the extent of the inflam- 
matory process ; amorphous debris and 
occasional red blood cells. It must be 
remembered that negative findings do 
not necessarily indicate that there is no 
pathologic lesion, and in clinically sug- 
gestive cases if microscopy in the first 
study is negative the examination 
should be repeated. 

Because of the absence of fever and 
leukocytosis, as well as the absence of 
positive microscopy over a number of 
drainages, and the presence of good 
function as demonstrated by cholecys- 
tography, the diagnosis of cholecystitis 
could not be supported. 

Carcinoma of the Gall-Bladder. In 
the early stages, cancer of the gall- 
bladder often resembles cholelithiasis. 
In about 80 per cent of the cases gall- 
stones are found, and it is held by 
many that calculi are responsible for 
this condition. Because of the positive 
Gruskin test, this was a diagnostic pos- 
sibility. 

Peptic Ulcer. Gastric or duodenal 
ulcer, especially those with a tendency 
to perforation, may give rise to attacks 
of pain resembling gall-stone colic. 
Even with modern methods of study, 
mistakes in diagnosis between these 
two conditions are frequently made. 
As a rule the pain of ulcer has a direct 
relationship to food but so has the pain 
in certain cases of cholelithiasis, and 
in the latter the pain may be aggra- 
vated in some instances by dietary in- 


discretions just as in ulcer. The pain 
of cholelithiasis in some cases may be 
present after every meal, and in cases 
of peptic ulcer there are usually well 
marked periods in which the patient is 
nearly or quite well. Hyperacidity 
speaks for ulcer, but according to 
Aloynihan’s statistics 22 per cent of his 
cholelithiasis cases showed hyperacid- 
ity, and in Rehfuss’ experience more 
than one-half of his cases show hyper- 
secretory findings. Though hemateme- 
sis and melena may occur in cholelith- 
iasis it is an infrequent finding, where- 
as the presence of these symptoms 
speaks strongly in favor of ulcer. 

The absence of such symptomatology 
in this case and the negative roentgen 
picture were against this as a diagnosis, 
although negative roentgen-ray findings 
do not exclude ulcer. 

Gastric Crises of Tabes. The normal 
reflexes and the negative blood and 
spinal fluid Wassermann reactions ex- 
cluded this condition as a possibility. 

Renal Colic. The colic of nephro- 
lithiasis is, as a rule, easily distin- 
guished because of the radiation of the 
pain to the groin, the frequent mictur- 
ition and the presence of blood, pus or 

albumin in the urine. 

No stones were seen on flat plates. 
Urine examinations were persistently 


gative. 

Appendicitis. Occasionally the cecum 
ay be undescended, in which case the 
pendix lies close to the gall-bladder 
id an acute attack will be productive 
pain simulating gall-stone colic. 

The past history of appendectomy 

deluded this. _ 

Pancreatitis. The pain in this condi- 
is more directly in the epigastnura 
• to the left; there is a deep-seated 
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tenderness and resistance over the pan- 
creatic area, and in an acute attack the 
shock and collapse is great and early 
in onset. Chronic pancreatitis may 
sometimes be detected by stool study; 
the movements are usually large, soft 
and pultaceous, and there is present 
free fat and undigested muscle fibers. 

Normal stool findings over a num- 
ber of studies, as well as the absence 
of such symptoms and physical find- 
ings as noted above, were against this 
condition being present. 

Pancreatic Calculus. Colic may oc- 
cur as the result of the passage of a 
calculus along one of the ducts of the 
gland. There is severe, deep-seated 
epigastric pain, generally associated 
with vomiting, glycosuria, steatorrhoea 
and azotorrhoea. The condition is rare 
and is usually mistaken for gall-stones. 

The absence of the associated symp- 
toms and signs did not favor such a 
diagnosis. 

Lead Colic, Lead, by its stimulation 
of the motor nerves in the intestinal 
wall, causes violent spasm and con- 
traction. The pain is felt about the 
umbilicus but often radiates from there 
into the right hypochondrium, sug- 
gesting biliary colic. The presence of 
anemia, a blue line in the gums, ob- 
structive constipation, stippling of the 
red blood cells, tremor, palsies and an 
occupation involving exposure to lead 
suffice to make a clinical diagnosis. 

The absence of the above symptoms 
exclude this from consideration. 

Angina Pectoris. The pain of angina 
pectoris not infrequently may be re- 
ferred to the epigastrium or to the 
right upper quadrant of the abdomen 
and may simulate an acute surgical ab- 
domen. In such cases an acute coro- 


nary occlusion is often the cause. In 
Heberden’s angina pectoris the pain 
occurs or follows immediately upon 
effort; an attack may be induced by 
emotion and excitement, may follow 
upon exposure to cold, or may occur 
with gaseous distention after a heavy 
meal. 

The patient was studied by the Car- 
diac Department and no cardiovascular 
lesion was found to be present. The 
electrocardiogram revealed no evidence 
of coronary disease. 

Floating Kidney. That undue renal 
mobility, by producing traction on the 
duodenum and common bile duct or by 
kinking of the cystic duct, may induce 
attacks of biliary colic, has been pointed 
out by a number of observers. Mar- 
wedel® states “a movable right kidney 
may produce all the symptoms of cho- 
lelithiasis — colic with or without jaun- 
dice — in the absence of diseases of the 
biliary passages”. Moynihan® refers to 
movable kidney as having caused con- 
fusion in diagnosis in some instances. 
Sherreffi® has discussed this subject 
fully. He states “among thirteen cases 
in which symptoms suggestive of cho- 
lelithiasis were associated with movable 
kidney all except one V^ere women. 
Gall-stones were present Yni two cases 

only. In none had urinaryX symptoms 

occurred. With regard to (rnffe^^ntial 
diagnosis this is difficult; ev^i^ when 
the symptoms are due to movahV^ kid- 
ney alone, tenderness will be present 
in the gall-bladder region duringV the 
attack, and Murphy’s sign mayX^^ 
marked. When jaundice exists, the f^'&ct 
that the gall-bladder is distended shou 
make us suspect that the movable kic^' 
ney is the cause.” I 

The attacks are almost always diur-V 
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nal. The diagnosis depends on the de- 
tection of a floating kidney. The ab- 
sence of a movable kidney in this case 
eliminated such a diagnosis. 

Cholangcitis, Cirrhosis and Hepati- 
tis. The primary nature of cholangei- 
tis in some cases was pointed out by 
Judd and INIcIndoe.'' This condition 
may progress to an obliterative process, 
giving the picture of stricture in the 
common bile duct with jaundice, or it 
maj' progress upward into the liver and 
lead to hepatitis or cirrhosis. Cholan- 
geitis may be the chief lesion in some 
cases; in others extensive hepatitis and 
cirrhosis is the predominant lesion. 
Weir and Partch^- state that colick)'’ 
pains occurred in more than 40 per 
cent of their cases. Jaundice often re- 
curred repeatedly and chills, fever and 
sweats were not uncommon. 

Negative biliary drainages, normal 
liver function tests, negative ^'an den 
Bergh reaction, and normal icterus in- 
dex excluded the above as a possible 
cause. 

Stricture of the Common Bile Duct. 
^lost of tire strictures occur postoper- 
atively and follow upon cholecystecto- 
my, choledochostomy, or both. In 50 
per cent of the cases there is painless 
jaundice and in 40 per cent of the 
cases there is typical colic and jaun- 
dice.^- 

The absence of jaundice excluded 
this condition. 

Carcinoma of the Pancreas. Pain is 
a common s)mptom and may or ma) 
not be associated with jaundice. If t e 
head of the pancreas is involved, jaun- 
dice usually occurs early, whereas if 
the taU or body is primarily involved it 
occurs much later and pain is an 
and more prominent s)mptom. Weir 


and Partch report that colic typical of 
gall-stone occurred in five of their 
cases. 

Because of the positive Gruskin test, 
carcinoma of the body or tail of the 
pancreas had to be considered. 

A consideration of these facts led to 
the conclusion that we were probably 
dealing with carcinoma either of the 
gall-bladder or of the pancreas, and 
normal sedimentation rate and the ab- 
sence of anemia suggested that the 
process was still in an early stage. "We 
were cognizant of the fact that cancer 
of the gall-bladder, in about 80 per 
cent of the instances, occurs in asso- 
ciation with gall-stones and the absence 
of stone tended to diminish the posi- 
tiveness of such a diagnosis. Imme- 
diate operation was advised and the 
patient was admitted to the Babcock 
Surgical W'ard. Operation was per- 
formed by Dr. Burnett September 24, 
1931. His report follows: 

The gall-bladder is whitish in color, only 
very slijitly thickened, relaxed, and empties 
readily on pressure. No stones palpable. The 
cystic duct is not enlarged. The common 
duct is normal to palpation. The liver shows 
slight fibrosis and its edge is very slightly 
thickened. Stomach: The omentum is plas- 
tered over the lesser curvature. Underlying 
this area is a large mass saddling the lesser. 
cur\-ature; straightened out, the mass is 
about 10 by 4 centimeters. It lies about four 
centimeters proximal to the pylorus and ex- 
tends to within six centimeters of the cardia. 
The mass has everted edges and feels like a 
malignant growth. No nodules are present 
in the gastro-hepatic omentum. Reexamina- 
tion of the liver shows no metastatic deposits 
to be present. The pancreas feels normal to 
touch and there is no evidence of fibrosis or 

grow'th. 

The operation consisted of a gastric resec- 
tion The duodenum was partially mobilized 
and’then resected below the pylorus and the 
distal and closed with Pagenstecher suture. 
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inverted and the adjacent mesentery ligated 
over the stump which was dropped; the je- 
junum was brought up and, at a point about 
fifteen centimeters from the ligament of 
Treitz, was anastamosed to the remnant of 
the stomach after the latter had been ampu- 
tated on a radical line about three centi- 
meters below the esophogeal junction on the 
lesser curvature. 

Pathological Report 

Cross Description. The specimen is a rec- 
tangular piece of tissue 12 by 10 by 1 centi- 
meters, removed from the wall of the stom- 
ach. In the central area, the continuity of 
the mucosal surface is broken and replaced 
by an ulcerative lesion 8 by 6 centimeters. 
The lesion is irregular in outline ; its borders 
extend 1.6 centimeters above the mucosal 
surface and are hardened and eburnated. The 
base of the lesion is pale gray, rough, dull 
and moist. The surrounding mucosal folds 
are pink, moist and glistening ; these too are 
thickened and hypertrophied. The external 
surface is rough, moist and glistening. Rem- 
nants of the mesentery are attached. 

Microscopic Description. The mucosa is 
very much thicker than normal. On the in- 
ner surface there is a hyaline, structureless, 
mucus-like substance. The tubules are long 
and somewhat branched. Many mononuclear 
leukocytes lie in the tunica propria and there 
are a number of large Ij^mph-follicles lying 
just above the muscularis mucosa. One end 
of the section, representing the edge of the 
ulcer, possesses tubules that are much less 
regular and very much more deeply stained 
than their fellows at the opposite end. About 
them, the leukocytic infiltration is intense. 
Everywhere beneath the muscularis there are 
masses of large, irregular, deep-staining 
cells with large reticular nuclei and pale- 
staining nucleoli. By higher magnification, 
many mitotic figures may be seen and it is 
noted that the cells are arranged somewhat 
in the form of glands. The reproduction is 
very crude. This cellular process is found 
even in the serosa. 

Diagnosis. Carcinoma of tlie stomach. 

Comment 

TIic presence of carcinoma of the 
stomach in this case was an unexpected 


finding, because to our knowledge at- 
tacks of pain resembling gall-stone 
colic have never been ascribed to cancer 
of the stomach and because none of our 
methods of study pointed to any gastric 
involvement. It demonstrated that gas- 
tric cancer may exist at a stage where 
none of our usual methods of study 
may give even suggestive information. 
Balfour^® informs us that by actual 
stu^y 50 per cent of all cancers of the 
stomach are absolutely hopeless when 
seen by physicians in the Mayo Clinic, 
and one-half of the remaining 50 per 
cent are explored surgically and found 
hopeless. This means that only 25 per 
cent of all cancers of the stomach are 
within the possible reach of our best 
methods of treatment. Of all the diag- 
nostic methods at our command the 
positive Gruskin reaction was the 
only one that detected the fact that 
we were dealing with malignancy. It 
was only our previous experience with 
malignancy-positive Gruskin reactions 
that warranted us to regard such a re- 
port with respect. That a malignant 
growth was present, even though the 
stomach had not been suspected, indi- 
cated that in the Gruskin reaction we 
have a method for the diagnos^ of 
cancer that merits our attention. \ 
Such a case is of interest because it 
once more compels us to ask ourselves 
how we are to diagnose the early cas^ 
of gastric carcinoma. All of our pres-\ 
ent methods of investigation evidently! 
are of little value in the diagnosis of \ 
cancer of the stomach at its incipient \ 
stage. The gastric anal3'^sis at the very ' 
earliest stage of the condition will 
reveal nothing. There is a latent period 
between the beginning of the carcino- 
ma and the onset of symptoms. Radical 
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extirpation of the mass, at this stage, 
will result in cure. Our problem is to 
diagnose our cases in this latent stage. 
When gastric carcinoma produces the 
symptoms which we are taught arc 
characteristic of carcinoma, then the 
condition has reached the inoperable 
stage. Palpable tumor mass, achlorhy- 
dria, lactic acid, Oppler-Boas bacilli 
mean that extension has occurred ; ane- 
mia and cachexia imply that there is 
toxemia. It is necessary to emphasize 
that the early lesion of gastric carci- 
noma can exist in the presence of ap- 
parently perfect health. 

Of all the methods at our disposal 
at the present time roentgen-ray ex- 
amination stands preeminent in the 
diagnosis of cancer of the stomach. A 
positive roentgen diagnosis, however, 
can be made only if there is a defect 
present producing an anatomic altera- 
tion in the gastric contour. Roentgen- 
ray examination is ver^’ likely to fail 
us in the early stage of gastric carci- 
noma before a well developed lesion 
has occurred. W^hen a defect has oc- 
curred 96 per cent of the cases, we are 
told, can be diasmosed in skillful hands 
by roentgen-ray. 

Gastric anal 3 "sis is practically of no 
value in the early stage of the disease. 
At this phase in its evolution there has 
as yet occurred no reduction in the 
gastric secretory output and the figures 
for both the free and total acid values 
are Avithin normal limits. There maj" 
even be a slight increase in acidity at 
this stage in an otherwise healthy 
stomach ; this is due to the irritation of 
the growth or its toxins. There ma)' 
also be high acid figures especially in 
prep5doric carcinomas in the early 


stage and in the malignant forms of 
ulceration almost to the end. 

When pus, muco-pus and blood are 
present in the gastric contents the le- 
sion is already definitely established. 
IMinute particles of tumor tissue may 
be found on lavage and are perhaps 
conclusive evidence, but this is a very 


uncommon finding in early cases. 

The objection might be raised that 
stone in the common duct was not ex- 
cluded. We are cognizant of the fact 
that common duct stone may occur 
without jaundice. Clute^* reports that 
39 per cent of the cases of common 
duct stone observed at the Lahej’’ Clinic 
gave no history of jaundice in their 
previous attacks of pain and were not 
jaundiced at the time of operation, 
Judd and Marshall,^® and Jordan and 
Weir^® found that 20 per cent and 13.2 
per cent of their cases respectively did 
not show jaundice before operation or 
at any time in their past history. Be- 
cause of these facts the common duct 
should be explored more frequently at 
operation. Clute states that it is now 
his practice to open and explore the 
common duct in every patient; if it is 
dilated and thickened, whether or not 
stones can be palpated and regardless 
of any history of jaundice; m all pa- 
tients who have had attacks of jaundice 
with pain, whether or not the duct is 
enlarged; in all cases in which there is 
much thickening of the head of the 
pancreas. Because at operation the 
Limon duct was not enlarged or 
thiclvened, or the head of the pancreas 
fibrosed, because there was no past his- 
tory of jaundice associated with pain 
and because of the repeatedly negative 
bile microscopy, it was felt that there 
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was no need, nor any justification in 
view of the amount of major surgery 
already performed, to open and ex- 
plore the common bile duct in this case. 

Progress Notes 

It is now one year since the patient 
was operated upon and he has not had 
a single attack of colic since. If any 
cause, other than his gastric lesion, 
was responsible for his attacks of colic 
it is not unreasonable to assume that 
he should have had a return of his at- 
tacks during the past year. This, I 
feel, proves the association between 
his carcinomatous lesion and the re- 
curring attacks of colic. The mechan- 
ism involved in the production of the 
colic, in this case, cannot be definitely 
accounted for. We still are not able to 
explain adequately the cause of pain 
in the gastrointestinal tract. A sum- 
mary of our present knowledge of the 
pathways along which abdominal pain 
travels is given by Alvarez.^^ He states : 
‘Tt seems now to be established that all 
afferent fibers in the sympathetic nerv- 
ous system are connected with the pos- 
terior root ganglia of the spinal cord 
and are therefore no different from 
sensory nerves elsewhere in the body; 
they simply happen to travel in the 
same sheaths with bundles of sympa- 
thetic fibers. Most of those fibers 
w’hich leave the upper part of the ab- 
domen reach the spinal cord by way of 
the splanchnic nerves from the sixth 
to the ninth. In some persons the 
splanchnic nerves are connected also 
with the fourth, fifth, tenth, eleventh 
and twelfth segments of the dorsal 
cord. Blocking of the splanchnic nerves 
causes anesthesia of the visceral peri- 


toneum and of the organs in the upper 
part of the abdomen. 

“The vagus nerves carry so few 
sensory fibers that they can be ignored 
whenever efforts are being made to re- 
lieve abdominal pain. That these fibers 
are unimportant is shown by the fact 
that peritonitis is usually painless in 
the case of patients who have suffered 
injury to the upper part of the spinal 
cord, and by the fact that operations 
in the upper part of the abdomen can 
be done painlessly under splanchnic 
blocking. 

“There are still other paths by which 
pain might conceivably leave the- ab- 
domen. One is by way of the ganglion- 
ated sympathetic chain, and the other is 
by way of the aortic plexuses and 
thence through the rami communicantes 
to the spinal cord in the upper dorsal 
region. That these sensory connec- 
tions cannot be very important is shown 
by the fact already mentioned that 
when the spinal cord is severed in the 
upper dorsal region, disease in the ab- 
domen usually runs a painless course.” 

The patient made an uneventful recovery 
following- his operation. On leaving the hos- 
pital October 30, 1931 he -weighed 115 
pounds. November 16, 1931 : t:[ig only com- 
plaint is weakness. Weight 116 Bounds. De- 
cember 17, 1'931 : Still complains of -weak- 
ness; no digestive complaints. Aip- 

alysis — no free hydrochloric acid; total acid 
2.5 at end of one hour. Blood Cowu hem- 

oglobin, 72 per cent, red blood cells 3,5i<50 000, 
white blood cells 8100. Sedimentation k ’ate-^ 
average normal curve. Van den Bergh, di- 
rect negative; indirect 2 milligrams. Icterus 
Index 6. Liver bromsulpthal6in 

(2 milligram dose) no retention at end of 
30 minutes. Galactose— 3.0 grams. GriiskiiH 
Reaction— only very faintly positive; not- 
even a one plus. January 15, 1932; GrnskhV 
Reaction — very faintly positive, slightly < 
stronger than on December 17, 1931 Dr 
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20 1932- Gntskin 7?fac/i'oji— positive rcac- ^ fact to which W. J. Mayo early dr e 
tion, plus one. May 16 , 1932: M-in The second point is less 

nc/ioii— positive, plus one. June 15, -• substantiated, hut sufficient ex- 

Gniskm i?car/fo»-positive, plus two blooci , ^ geries of cases 

rss'-s.ii.r.?; s 

mcniatioK Rate: almost horizontal line. Feels considered the resection on y p 
stronger, is able to be at work for a few of incomplete removal ot an 

hours daily. Weight 118 pounds. Appetite ^.j^ain of lymph nodes. I he- 

good. No digestive complaints. _ Fluoroscopic ^ possibility that in cancer 

examination discloses no delay m the passag cifnntinn removal of the pri- 

of the barium meal and consequently no re- ni any situation, removal « 

currence with obstructive phenomena. August growth and of t 

3, 1932: Gruskin Reaction— two. Com- ^^jg^ent lymphatic structures y 
plains of weakness. Appetite fair. Weight ^ permanent cure even it 

117 pounds. September 21, 1932:^ Ha two lymph nodes are left; the re- 

iveeks \-acation and feels stronger; comp 1 _ _ nodes in such cases act as a 

now is not of weakness but of fat.^ab.hty maining nodes dissemina- 

on exertion. Appetite good. No digestive g^ffi^ient barrier to further ^ s 
discomforts if he eats small meals. Weight disease. It is, theretore, 

118 pounds. Gruskin reaction same. occasionally good practice to disregara 

The persistence of a positive Gruskin Mvolvemeffi oHymph P 

reaction in this case is in all probability mary gro lymphatic struc- 

due to lytnph node involvement. The l 

regional lymphatic structures are large tures as complet y 

factors in the treatment of gastric car- Conclusions 

cinoma. To quote Balfour^® . There present methods of study 

are two facts of great importance re often inadequate for the diagnosis 

garding enlarged lymph nodes m can- ar stomach in its in- 

cer of the stomach; (1) enlargemen • -got gtaqe. 

does not necessarily mean involvemen cp ^ 


UUCS IlUL licv.^ooa.1 

by cancer, and (2) a patient vnzy c 
cured even if all involved lymph nodes 
are not removed. The first fact is we 
known and undisputed and its practica 
importance is that it impels the sur 
geon to avoid the mistake of assuming 


2. In the Gruskin reaction we have 
a test for the diagnosis of malignancy 
that merits our attention. 

3 Carcinoma of the stomach may 
produce attacks of pain indistinguish- 
able from those of cholelithiasis. 
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laborated in the production of an en- and earnest doc- 
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interrupted by the Boer War. In addi- 
tion to medicine he had two other 
major interests, po?try and military 
life. His father had been a militia 
officer, and at fourteen years of age 
John had joined the Guelph Highland 
Cadets. Now as a lieutenant of Can- 
adian Artillery and a section command- 
er he went out to South Africa on the 


Laurenfian. Here is one of his first 
letters from the war : 

Van Wyks Vlei 
' March 22, 1900 
Here I am with my first command. Each 
place we strike is a little more God-forsaken 
than the last, and this place wins up to date. 
We marched last w'cek from Victoria west 
to Carnovan, about eiprh*’/ miles. We stayed 
there over Sunday,* and on Monday my sec- 
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tion was detached with mounted infantry, I 
being the only artillery ofheer. We marched 
fifty-four miles in thirty-seven hours with 
stops; not very fast, but quite satisfactory. 
My horse is doing well, although very thin. 
Night before last on the road we halted, 
and I dismounted for a minute. When we 
started I pulled on the lines but no answer. 
Tlie poor old chap was fast asleep in his 
tracks, and in about thirty seconds too. 

Tliis continuous marching is really hard 
work. The men at every halt just drop down 
in the road and sleep until they arc kicked 
up again in ten minutes. They do it willing- 
ly too. I am commanding officer, adjutant, 
officer on duty, and all the rest since we left 
the main body. Talk about the Army in 

Flanders! Yoii should hear this battalion. I 

always knew soldiers could swear, but you 
ought to hear these fellows. I am told the 
first contingent had got a name among the 
regulars. 

Here is another note of war and of 
a commander whose name is a byword 
in the British Army. 


We were inspected by Lord Roberts. e 
battery turned out very smart, and^ Lor 
Roberts complimented the Major on its ap 
pearance. He then inspected, and afterwar s 
asked to have tlie officers called out. e 
were presented to him in turn ; he spo e a 
few words to each of us, asking what ou 
corps and service had been. He seeme sur 
prised that we were all Field Artillery men, 
but probably the composition of the ot^r 
Canadian units had to do with this. He 
asked a good many questions about m 
horses, the men, and particularly a out 
spirits of the men. Altogether he showed 
a very kind interest in the battery. 

At nine took the Presbyterian parade to 
the lines, the first Presbyterian service smee 
we left Canada. We had the right. The 
Gordons and the Royal Scots next. The 

music was excellent, ^y the brass b^d 

of the Royal Scots, which 
well. All the singing was f 
and paraphrases : “Old Hundred and Duke 
Street” among them. It was very pleasant 
ViPar the old reliables once more. Me- 
toe's ct.nan.=rs” so™ of fl.e officers 


called us; but I should not like to set our 
conduct up against the standard of those 
austere men. 

A veteran of the South African War, 
and with the Queen's Medal with 
clasps, he returned to Montreal to re- 
sume his practice, his place as a prom- 
ising young pathologist, his teaching, 
his military drill, and his poetry. He 
was appointed physician to the Alex- 
andria General Hospital, assistant p y- 
sician to the Royal Victoria Hospital 
and a lecturer at the University. Event- 
ually he became a fellow of the Royal 
College of Physicians and built a solid 
reputation as both a pathologist and an 
internist. He published a number of 
papers and at the time the World War 
began was finishing the revision of 
Adami’s great Textbook of Pathology. 

As early as 1894 he had begun to 
publish poetry, when two short poems 
“The Shadow of the Cross and The 
Hope of My Heart” appeared in the 
Varsity. In 1895 “Unsolved” was con- 
tributed to The Camdian Magazine. 
From then on until his death, 'Hie 
Shectator, University Magazine, The 
Canadian Magazine or the West Min- 
ister published nearly every year some 
verse by him. His contributions were 
not many, scarcely one or two a year, 
all short, and all similar in form and 
character. The usual or most common 
verse form was one called by the stu- 
dent of prosody the rondeau, and Mc- 
Crae studied and experimented with 
this form until he was letter perfect in 
its use as a vehicle of poetic expres- 
sion. The themes of his poetry were 
death, duty, and regret for lost love 
and life. It is possible that he was in- 
fluenced by Houseman whose “Shrop- 
fwre Lad” “that wonderful burst of 
song” ns someone has called it, had 
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appeared in 1896. The elegiac note, 
the lament for loss is particularly a 
prominent feature of both poets. 

One of the best of the poems is 
“Quebec” published in the University 
Magazine in 1908 on the occasion of 
the Tercentenary of the City. 

QUEBEC . 

1608 1908 

Of old, like Helen, guerdon of the strong — 
Like Helen fair, like Helen light of word, — 
“The spoils unto the conquerors belong. 

Who winneth me must win me by the 
sword”. 

Grown old, like Helen, once the jealous prize 
The strong men battled for in savage hate, 
Can she look forth with unregretful eyes, 
Where sleep Montcalm and Wolfe beside 
her gate? 

“The Oldest Drama” from the Uni- 
versity Magazine of 1907, “Upon 
Watts’ Picture ‘Sic Transit’ ”, Univer- 
sity Magazine 1904, “Isandlwana”, 
University Magazine 1910, represent 
some of the best of his poetic work 
during the years of busy professional 
life. 

He was a member of the Pen and 
Pencil Club of Montreal, a group of 
young writers and artists. He was 
popular socially and went about to so- 
cial gatherings. He went fishing on 
his vacation and he made a number of 
joume3'^s to Europe and the United 
States. How a fine looking and suc- 
cessful young doctor, five feet eleven 
inches tall, weighing one hundred and 
eighty pounds, and a poet, in fact in 
every respect the most eligible of bach- 
elors, contrived to remain a bachelor 
during these years is difficult to under- 
stand, but he managed to do so, and 
in fact never married. 

When the World War began in 1914 
McCrac was in England but he at once 


returned to become Brigade Surgeon 
to the Eirst Artillery Brigade. Nearly 
his whole service before the World 
War, including the South Africa War, 
had been as a combat officer of artil- 
lery and he never quite got over a de- 
sire to continue as a line officer. He 
had plenty of war, however, as a med- 
ical officer, as these notes from two of 
his letters indicate ; 

Sunday, April 25, 1915. 

On the front field one can see the dead 
lying here and there, and in places where 
an assault has been they lie very thick on 
the front slopes of the German' trenches. 
Our telephone wagon team hit by a shell; 
two horses killed and another wounded. I 
did what I could for the wounded one, and 
he subsequently got well. This night, be- 
ginning after dark, we got a terrible shelling, 
which kept up till two or three in the morn- 
ing. Finally I got to sleep, though it was 
still going on. We must have got a couple 
of hundred rounds, in single or pairs. Every 
one burst over us, would light up the dugout, 
and every hit in front would shake the 
ground and bring down small bits of earth 
on us, or else the earth thrown into the air 
by the explosion would come spattering down 
on our roof, and' into the front of the dug- 
out. Col. Morrison tried the mess house, 
but the shelling was too heavy and he and 
the adjutant joined Cosgrave and me, and 
we four spent an anxious night there in the 
dark. One officer was on watch “On the 
bridge” (as we called the trench at the top 
of the ridge) with the telephones. 

Thursday, May 27, 1915. 

Day cloudy and chilly. We wore our 
greatcoats most of the afternoon, and looked 
for bits of sunlight to get warm. About two 
o’clock the heavy guns gave us a regular 
“blacksmithing”. Every time we fired we 
drew a perfect hornet’s nest about our heads. 
While attending to a casualty, a shell broke 
through both sides of the trench, front and 
back, about twelve feet away. The zigzag 
of the trench was between it and us and 
wc escaped. From my bunk the moon looks 
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down at me. and the wind whistles along 
the trench like a corridor. As the trenches 
run in all directions they catch the wind 
however it blows, so one is always sure of 
a good draught. We have not had our clothes 
off since last Saturday, and there is no near 
prospect of getting them off. 

Here is one with an observation by 
the poet doctor that was later to ap- 
pear in “Flanders Fields’’ ; 

and in the sky 

The larks, still bravely singing, fly 
Scarce heard amid the gnns below. 

' Monday, April 26, 1915. 

Another day of heavy actions, but last 
night much French and British artillery has 
come in, and the place is thick with Ger- 
mans. There arc man)’ prematures (with so 
much firing) but the pieces are usually spread 
before they get to us. It is disquieting, how- 
ever, I must say. Atid all the time the birds 
sing in the trees over our heads. 

His horse’s name was Bonfire and 
his dog’s Bonneau. He wrote clever 
little notes as if from these animals, 
and signed those from the horse with 
a horseshoe as “Bonfire His Mark”. 
References to animals and to trees and 
flowers are frequent in his letters and 
show his great interest in them. 

“In Flanders Fields” appeared in 
Punch in the spring of 1915. Major 
General E. W. B. Morrison, who was 
in command of the brigade in which 
Major McCrae Avas serving, has in a 
letter described so well the actual cir- 
cumstances under wdiich the poem Avas 
Avritten that his description is repro- 
duced here; 

“This poem”, General Morrison 
Avrites, “Avas literally born of fire and 
blood during the hottest phase of the 
second battle of Ypres. My headquar- 
ters Avere in a trench on the top of the 
bank of the Ypres Canal, and Jolin 
had his dressing station in a hole dug 


in front of the bank. During periods 
in the battle men who Avere shot actual- 
1)'^ rolled doAvn the bank into his dress- 
ing station. Along from us a few hun- 
dred 3'ards Avere the headquarters of a 
regiment, and many times during the 
sixteen days of battle, he and I 
Avatched them burying the dead Avhen- 
CA'er there Avas a lull. Thus the crosses, 
roAV on roAv, greAv into a good-sized 
cemetery. Just as he describes. We 
often heard in the mornings the larks 
singing high in the air, betAveen the 
crash of the shell and the reports of 
the guns in the battery just beside us. 
I haA^e a letter from him in Avhich he 
mentions haAnng Avritten the poem to 
pass aAvay the time betAveen the arriA^al 
of batches of AA'ounded, and partly as 
an experiment Avith several A’^arieties 
of poetic meter. I have a sketch of the 
scene, taken at the time, including his 
dressing station ; and during our oper- 
ations at Passchendaele last Novem- 
ber, I found time to make a sketch of 
the scene of the crosses, roAV on roAv, 
from Avhich he derived his inspiration.” 
Here is the poem; 

IN FLANDERS FIELDS 

In Flanders fields the poppies blow 
Between the crosses, row on roAV, 

That mark our place; and in the sky 
The larks, still bravely singing, fly 
Scarce heard amid the guns beloAv. 

We are the Dead. Short days ago 
We Iwed, felt dawn, saw sunset glow. 
Loved and Avere loved, and now we lie 
In Flanders fields. 

Take up our quarrel with the foe; 

To you from failing hands Ave throAV 
The torch; be yours to hold it high. 

If ye break faith AA’ith us who die 
We shall not sleep, tliough poppies grow 
In Flanders Fields. 

In the early summer after the sec- 
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ond battle of Ypres, the poet, now 
made famous overnight, was detached 
from the First Artillery Brigade and 
ordered for duty as Chief of the Med- 
ical Service at No. 3 General Hospital 
at Boulogne. At about this time also 
he was recommended for promotion 
to Lieutenant Colonel. He had many 
regrets at leaving the guns, but his 
services as an internist were of much 
greater value, and every medical man 
with specialist training was needed in 
the hospital now filled with sick and 
wounded after the desperate winter of 
1915. He remained as Chief of Medi- 
cine until 1918 when he was selected 
to command General Hospital No. 1, 
but before he could assume this com- 
mand it was proposed that he should 
be appointed “Consultant Physician to 
the British Army in the Field’^ He 
was never to receive either appoint- 
ment. He contracted pneumonia and 
died at General Hospital No. 14 after 
an illness of only five days. 

Each great war has furnished the 
inspiration for some great poem. There 
is little doubt but that “In Flanders 
Fields” is the poem of the World War 
that will linger longest in the minds 
of men. Its title, its simplicity, its easy 
measure, and its combination of elegy 
and call to duty are reasons for its 
sudden and wide publicity. With a 
music hall song, “It’s a Long Long 
Way to Tipperary”, it shares the hon- 
or of expressing best in fewest words 
the World War atmosphere and mood. 

McCrae’s scientific papers are well 
written, and his editing of Adami’s 
Patholog}' well done. But there is one 


short piece of prose that is more than 
well written and constitutes a fitting 
tribute to himself as well as being 
worthy to be considered beside the 
three other great tributes to the med- 
ical profession, namely the self-im- 
posed Oath of Hippocrates with its 
lofty ethics, the well known eulogy by 
Robert Louis Stevenson, and Sir Wil- 
liam Osier’s address in which he refers 
to medicine as “a calling not a trade”. 
Compare these with John McCrae on 
the legend from Watts’ picture “Sic 
Transit”, the subject of one of his 
earlier poems, and it stands the test 
well. Here is what he says of this 
profession : “What I spent I had : 
What I saved I lost: What I gave I 
have.” “It will be in your power every 
day to store up for yourselves treas- 
ures that will come back to you in the 
consciousness of duty well done, of 
kind acts performed, things that hav- 
ing given away freely you yet possess. 
It has often seemed to me that when 
in the Judgment those surprised faces 
look up and say, ‘Lord, when saw we 
Thee anhungered and fed Thee; or 
thirsty and gave Thee drink ; a strang- 
er, and took Thee in ; naked and 
clothed Thee’ ; and there meets them 
that warrant-royal of all charity, ‘In' 
asmuch as ye did it unto one of the 
least of these, ye have done it unto 
Me,’ there will be amongst those awed 
ones many a practitioner of medicine. 

Bibliographicai, Note 
Most of the material for this article was 
obtained from Sir Andrew Macphail’s trib- 
ute to Colonel McCrae, written in 1919, to 
accompan}' a collected edition of his poems. 
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Less definite in its findings has been 
CERTAIN FACTORS IN THE reinvestigation of the ef- 

LOCAIJZATION OF DISEASE constitution upon disposition 


The individuality of the various clin- 
ical forms of disease depends largely 
upon the tendency each exhibits to lo- 
calize differently in the human tissues. 
The external specificity of s}miptoms 
and signs observed by the clinician 
corresponds to an internal specificity 
of pathological lesions or of functional 
disturbances. The factors entering into 
the determination of the specific local- 
ization of disease are to a large extent 
still obscure though from the earliest 
times they have been the subject of 
medical investigation. 

In recent years there has been a re- 
newal of activity in the study of the 
influence of heredity on the occurrence 
of disease. In addition to the well 
known hereditar}^ anatomical anomalies 
it has been shown that certain of the 
heredo-familial degenerative diseases 
of the nervous system and certain 
metabolic disturbances such as pento- 
suria and alkaptonuria can be definitely 
followed as gene-determined character- 
istics. The list of such diseases is a 


to the various diseases. Borchardt de- 
fines constitution as the status of the 
organism as conditioned by both hered- 
ity and environment. It is the aggre- 
gate of those characteristics, anatomi- 
cal, physiological, and psychical which 
constitute the total individual. Various 
types of constitution have been de- 
scribed such as the slender or asthenic 
type and the broad or pyknic type. 
These separate types of constitution 
have been shown to exhibit a difference 
in their disposition to many diseases 
such as tuberculosis, gout, diabetes, 
gall-stones, asthma, peptic ulcer, etc. 
In some instances these variations in 
disposition seem to be linked with 
variations in physiological functions 
which might be causative. For the 
most part, however, constitutional path- 
ology does not offer explanations of its 
findings. It is in the descriptive rather 
than in the elucidative phase of its 
development. We may accept the fact 
that constitution to some extent deter- 
mines the localization of disease in the 


la^rge and important one. The lesions, 
especially in the diseases of the sense 
organs of the central nervous system, 
^re as a rule exquisitely localized. 
Heredity is then an important factor 
which by as yet unknown mechanisms 
localizes disease of endogenous origin 
to specific sites in the tissues of the 
body. 


ie study of these more general 
omena, heredity and constitution, 
been accompanied in our day by 
ttack on the problem of disease 
ization carried on from - quite a 
rent angle. The investigations to 
h we refer have dealt with the 
> intimate mechanisms by which 
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local tissue immunity or susceptibility 
are determined. These studies have 
been concerned chiefly with the prob- 
lems connected with the localization of 
the infectious diseases, and with the 
localized effects of toxins, drugs, and 
poisons. 

The degree to which bacteria are in- 
vasive has long been conceded to be 
the result of a balance between two 
opposing factors: the “virulence” of 
the bacterial species and the resistance 
of the host. 

Virulence is at best a vague, all in- 
clusive term used to cover the sum 
total of all the harmful effects of a 
bacterial species. Included in it is the 
power of a particular strain to attack 
successfully highly localized areas with- 
in the body of the host. To an increas- 
ing extent in recent years this specific- 
ity of effect of certain bacterial strains 
has won recognition and the bitter op- 
position which met Rosenow’s pioneer 
work in this field has to some extent 
died away. The problem of bacteriol- 
ogy is now to determine in how far 
tissue specificity shown by pathogenic 
organisms is related to the specificity 
of the types into which the bacterial 
species in vitro can be subdivided. 
These types until recently could be 
considered specific only upon the basis 
of specific immunologic responses in- 
cited by their injection. The brilliant 
researches of Avery and his co-workers 
have given us evidence in the case of 
the pneumococcus, that type specificity 
and virulence are alike functions of the 
cajjsule of the organism, and that the 
capsule of each type of pneumococcus 
contains a polysaccharide which is 
chemically and immunologically distinct 
from that contained in the capsule of 


the other types. Such light thrown up- 
on the nature of type specificity within 
the bacterial species must serve in time 
to enlarge our understanding of the 
mechanism of tissue specificity of bac- 
terial action in the body, with a conse- 
quent expansion of our knowledge of 
the factors in the localization of the 
bacterial diseases. 

The relationship of the chemical 
constitution and physical state of a 
substance introduced into the body to 
the localization of this substance in the 
organs of the body was studied inten- 
sively by Ehrlich and led directly to 
his bold conception of union by chem- 
ical affinity between protoplasm and 
the injected drug or dye or toxin. He 
was led by this conception to search 
for specific drugs which would be toxic 
to parasites and possess a strong chem- 
ical affinity for them, while showing 
only a weak chemical affinity for the 
tissues of the host. Such a substance 
could be administered in sufficient dos- 
age to kill the infecting organism and 
leave the host unscathed. The enuncia- 
tion of the theory of chemotherapy has 
been enormously valuable because of 
the stimulation it gave to the synthesis 
of large series of new chemical com- 
pounds and to their trial as therapeutic 
agents. The attempt to explain their 
distribution and action on the basis of 
chemical affinities has met with difficul- 
ties which have somewhat blurred the 
simple outlines of the original theory. 
A further difficulty and disappointment 
of the chemotherapeutic era has been 
the repeated demonstration of the fact 
that the parasiticidal action of a chem- 
ical substance in vitro very often does 
not correspond to its action on the 
parasite in the animal body. The orig- 
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inal compound introduced may be al- 
tered by oxidation, reduction, or syn- 
thesis in the body and it ma)'- be only 
the end product of such reactions that 
is available for chemotherapeutic ac- 
tion. It has been found also that the 
effectiveness of certain drugs seems to 
be as an adjuvant to the immune I'eac- 
tions of the host and that the optimum 
dose for this joint action lies well be- 
low the maximal dose which would be 
tolerated. Perhaps the essence of the 
difficult}’’ in chemotherapeutic research 
lies in the fact that whereas the cliemical 
constitution of the prepared remedy is 
known, the nature of the physicochem- 
ical medium in which it must act, and 
the chemical nature of the parasitic or 
host protoplasm with which it is in- 
tended to join, are both still obscure. 
A large measure of empiricism must 
prevail in chemotherapy while it still 
deals with such unknowi factors. It 
may be that the separation of the chem- 
ical fractions of microorganisms, a line 
of investigation which in the hands of 
Heidelberger and others has revealed 
the chemical compounds responsible 
for the type characteristics of the pneu- 
mococci, will eventually simplify the 
task of chei-notherapy by indicating the 
precise nature of the substance on 
which the chemical remedy must act. 
A sound theory of the nature of the 
affinity which localizes the action of a 
drug or a toxin must await further 
knowledge. 

These investigations which are at- 
tempting to reduce to terms of chem- 
ical constitution and physical state the 
attributes of bacteria and of drugs 
which give specificity to their biological 
behavior have been supplemented by 
studies bearing upon the variations in 


resistance of the various tissues and 
organs of the host. 

It is apparent that the exterior of the 
body of the host offers in different areas 
a variable degree of resistance to inva- 
sion, the basis of which lies in struc- 
tural differences. The toughness and 
impermeability of the skin as compared 
to the delicacy and absorptive power 
of the mucous membranes, the heat 
and moisture in the folds of axillae 
and groins as compared with the hands, 
the differing degrees of exposure to 
trauma and friction, all such structural 
and functional differences in the ex- 
terior of the body are no doubt impor- 
tant factors in determining the locali- 
zation of the portals of entry of the 
infections. 

When the infection is within the 
body, however, and in process of dis- 
semination through the blood stream, 
the factors which determine its second- 
ary localizations in certain sites while 
leaving other parts uninvolved offer 
fascinating problems. It is reasonable 
to suppose that once within the closed 
system of the circulation, bacteria, 
drugs, toxins, or other foreign material 
will pass out again into the tissues at 
the points where the vascular -wall is 
most readily permeable. The capillary 
wall towards the venous end of the 
capillaiy has been shown to be the most 
permeable portion of the vascular sys- 
tem. The nature of this permeability, 
and its control by the autonomic sys- 
tem, by hormonic action, and by the 
physicochemical constitution of the 
blood and tissues, have been intensive- 
ly studied in recent years. Burrows 
has recently summarized our present 
knowledge of how local changes in 
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capillary permeability may lead to lo- 
calization of disease, and has cited a 
vast number of experimental and clin- 
ical observations which indicate the 
actual importance of this factor. 

The advance of our knowledge of 
capillary permeability has depended 
largely upon two methods : The visual- 
ization of the capillaries and the use 
of injections of dyes which by the 
greater intensity of staining make man- 
ifest the area in which permeability 
has been increased. By a combination 
of these methods it has been shown 
that increased permeability of capilla- 
ries may be quite independent of dila- 
tation and even of stasis. Local inflam- 
mation, local ischemia, local increase 
in hydrogen ion concentration, local 
disturbance of vascular innervation, 
local action of histamine-like sub- 
stances, may be accompanied by a local 
increase in capillary permeability as 
shown by a localization of injected 
dyes. Moreover, it has been shown that 
the capillaries in such an area may re- 
main more than normally permeable 
for some time after the inciting cause 
has disappeared. These experimental 
observations with dyes throw light on 
the mechanism involved in certain fur- 
ther experimental studies dealing with 
the localization of disease. 

The tendency of blood-borne infec- 
tions to localize in traumatized areas 
has been repeatedly proven by experi- 
mental methods and corresponds close- 
ly to similar localizations of injected 
dyes. Tlie normal brain and spinal cord 
always remain free from dye injected 
intravenously, but Macklin and Mack- 
lin found that if rats were injected 
with trypan blue and then given blows 
on the head this trauma was sufiicient 


to localize the dye in the brain as 
shown by a pronounced staining of the 
tissues. Okuneff applied a hot water 
bag to the abdomen of a rabbit and 
then gave an intravenous injection of 
trypan blue. As a result not only was 
the belly wall where it had been in 
contact with the hot water bag strong- 
ly colored, but so also were the sub- 
jacent coils of intestine. Ebbecke has 
reported that if trypan blue or trypan 
red be injected into the general blood 
stream and a wheal be then produced 
in the skin, the dye will discolor the 
wheal. Similarly Chesney, Turner and 
Halley excised pieces of skin from the 
backs of rabbits and later gave intra- 
venously 0.1 c.c. of a testicular emul- 
sion of active treponenies. At periods 
varying from nineteen to sixty-seven 
days subsequent to these injections 
every one of the dorsal scars became 
affected with indurated syphilitic le- 
sions, whereas no other cutaneous le- 
sions occurred. In humans the tendency 
for secondary syphilitic eruptions to be 
more intense about old scars, chronic 
ulcers, and areas of irritation has been 
repeatedly noted. The tendency of the 
lesions to be most numerous about old 
tattooing is especially striking. Krause 
injected cultures of tubercle bacilli in- 
travenously into rabbits and then 
wrenched a joint. In one-half of these 
rabbits the injured joints became tuber- 
culous. In septicemia due to typhoid 
bacilli, pneumococci, or staphylococci, 
secondary localizations at sites of trau- 
ma, of pressure, or even of hypodermic 
injections have been very frequently 
reported. In the experimental studies 
of the virus diseases various forms of 
irritation as a means of localizing the 
disease have been repeatedly employed 
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by many investigators. The virus of 
vaccinia when intravenously given will 
produce a vaccinial eruption wherever 
the skin has been traumatized. Flexner 
and Amoss found that infection of the 
nervous system with poliom)'-elitis virus 
given intravenously could only be ob- 
tained if enormous doses were em- 
ployed. If, however, an intraspinal 
injection of foreign serum had been 
made twelve or eighteen hours before- 
hand, infection was readily established 
by ghdng virus intravenously. 

A mass of experimental work, from 
which these few illustrative examples 
are drawn, points strongly towards the 
dominant role of local variations in 
capillary permeability as a factor in the 
localization of blood-borne diseases. 

Beyond the capillaries lie the extra- 
cellular tissue fluids and the tissue cells. 
It is not sufficient that a noxious agent 
permeate the capillary endothelium ; it 
must also exert its effect upon the ex- 
travascular tissues before evidence of 


a localized lesion appears. Gay has dis- 
cussed the variable resistance of the 
tissues to such invasion. Theoretically, 
he points out, successful local resist- 
ance might be due to local formation 
of antibody, or to a local accumulation 
of antibody formed elsewhere. He sets 
aside both hypotheses, however, and 
inclines to believe that local resistance 
is not humoral but chiefly cellular in 
character. In this connection he has 
brought forward evidence that a par- 
ticular type of macrophage, the clas- 
matocyte, plays the chief role in local 
defense reactions and he suggests that 
the vaided susceptibility to infection of 
different tissues depends chiefly upon 
the distribution among them of this 
macrophage. 

Necessarily in this brief review many 
aspects of the localization of disease 
have not been mentioned. Enough per- 
haps has been said to indicate some of 
the recent lines of attack upon this fun- 
damental problem of human pathology. 


Reviews 


Intracranial Tumors. By Percival BailEy, 
Professor of Surgerj^ University of Chi- 
cago. XX plus 47S pages, with ISS illus- 
trations. Charles C. Thomas, Springfield, 
Illinois, 1933. Price, $6.00. 

This book comes at a very opportune time 
for students and those interested in the sub- 
ject of intracranial tumors, because it is the 
first of its kind to present the whole subject 
from a much needed clinico-pathologic view- 
point. The material is presented in the read- 
able style of informal clinics, which were 
amplified for publication. Fifty-nine illus- 
trative cases from the author’s clinic form 
the basis of the text. 

The opening chapters include a discussion 
of the problem of tumors in general, the 


modern classification of intracranial tumors, 
and valuable analytic tables. The more fun- 
damental anatomic and physiologic concep- 
tions are also reviewed. Each type of intra- 
cranial tumor is presented from the clinico- 
pathologic viewpoint, with emphasis on the 
latter. The author correctly stresses the 
view tliat it is no longer sufficient to know 
that a patient has a brain tumor and its 
location, but the histological type as well. 
Several clinical cases are given to illustrate 
each histological type. From case histories 
the clinical story of each individual type of 
tumor is developed. The general character- 
istics, the age incidence, the common location 
of the tumor, the gross appearance, and the 
microscopic anatomy are discussed. The his- 
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tory of the developing neoplssni is given by 
detailed review of symptoms and the result- 
ant neurologic signs. Each tumor is de- 
scribed in the location in which it is most 
commonly found, with a discussion of the 
neurologic syndromes which result from neo- 
plastic invasion of each cerebral subdivision. 
In the chapter on medulloblastoma, for in- 
stance, the syndrome of the vermis cerebelH 
is outlined ; in connection with hypophyseal 
adenomas, acromegaly and the hypopituitary 
syndrome are discussed. Regional physiology 
and anatomy are included in the discussion 
of the neurologic signs and symptoms of each 
syndrome. A brief note concerning the ac- 
cepted treatment is given for each tumor. 
Chapters on general diagnosis, differential 
diagnosis, and general treatment of intra- 
cranial tumors conclude the book. 

The text is printed on dull paper and ade- 
quately illustrated with 155 pen-and-ink 
drawings. While reading is made easier by 
the use of dull paper, this is done at the 
expense of eliminating the usual and prefer- 
able half-tones. Photomicrographs would 
have added to the illustrations. The bibliog- 
raphy contains some four hundred references 
whicli serve as a valuable guide for supple- 
mentary reading. The book is exceptionally 
well done and deserves a place in the library 
of any one interested in intracranial tumors. 

J. G. A., Jr. 

T 

Diseases of the Heart. By Sir Thomas 
Lewis. 297 pages. The Macmillan Com- 
pany, New York. 1933. Price, $3.50. 

This book is written in the author’s usual 
clear and succinct style. It is purposely de- 
signed for use by practitioners and students, 
and will be of little value to one who is 
already primarih' concerned in diseases of 
the heart. The subject is approached largely 
from the point of view of bedside observa- 
tions, and these are clearly stated. The au- 
thor has a particularlj' sane and common 
sense attitude toward the limitations of the 
usefulness of digitalis and toward tlie hand- 
ling of patients suffering with essential hj'- 
pertension. Alany cardiologists would be 
more optimistic in regard to the usefulness 
of quinidinc in the therapy of auricular fibril- 
lation. There is perhaps too little discussion 
of the information to be obtained from 


electrocardiography and other meclianical 
methods, and too great stress placed upon 
somewhat unreliable clinical methods. The 
reviewer certainly cannot agree with the 
following statement : “The fingers should be 
trained to recognize a high tension pulse; 
for a pressure meter can hardly be used as 
a routine in general practice.” The discus- 
sion of those patients with complaints re- 
ferred to the heart and who present no evi- 
dence of heart disease is inadequate. Such 
patients, both in their diagnostic and thera- 
peutic implications offer serious problems 
for the practitioner. The author has dealt 
with them in a very short chapter on the 
“Effort Syndrome,” and a paragraph or so 
on the occurrence of heart pain in neuras- 
thenia, which latter term is apparently used 
as a sort of catch-all for neurotic invalidism. 
The reviewer sees little reason for not deal- 
ing with the “Effort Syndrome” in a' chap- 
ter devoted to the psychoneuroses. However, 
because of its clarity and lack of extensive 
theoretical discussions, and because of the 
author’s excellent clinical observations, and 
his conservative and common-sense approach 
to the whole subject, this should prove a val- 
uable book for the e-eneral practitioner. 

W. S. L., Jr. 

Outline of the Cranial Newes. By John 
Favill, A.B., M.D., F.A.C.P., Associate 
Clinical Professor of Neurology, Rush 
Medical College of the University of Chi- 
cago. Cloth. 120 pages. The University of 
Chicago Press, Chicago, Illinois. 1933. 
This little book should be of decided value 
to the medical student or to anj' one interested 
in the study of Neurology. Each cranial 
nerve is treated under five headings : anat- 
omy, function, tests, pathology and localiza- 
tion, thus bringing together facts that are 
usually not found under one classification. 
The chapter relating to the eighth nerve is 
especially good — giving a full account of the 
vestibular tests and their significance. 

Considered as a whole, this is an excellent 
summary of our present day knowledge of 
the cranial nerves. A. C. G. 

Clinical Aspects of the Electrocardiogram. 
By Harold E. B. Pardee, M.D. Third 
edition, revised. 295 pages. Paul B. Hoe- 



Reviews 


1669 


her, Inc., New Yorlc. 1933. Price, $5.50. 

The tliird edition of this book has been re- 
used and somewhat amplified. The author 
has accepted tlie newer views in regard to 
the localization of premature ventricular 
heats and of the myocardial lesions giving 
rise to bundle branch block and has revised 
his terminology accordingly. The chapters 
on changes in the electrocardiogram due to 
myocardial disease, and the clinical signifi- 
cance of abnormal waves sb.ould be of gen- 
eral interest. The author happily points out 
that while certain of such changes undoubt- 
edly mean temporary or permanent serious 
myocardial disease, and others probably in- 
dicate abnormalities of the myocardium, one 
IS not justified in making a prognosis upon 
the electrocardiogram alone. One too often 
sees patients who have been frightened un- 
justifiably by a diagnosis of myocardial dis- 
ease based upon slight deviations of uncertain 
meaning from the normal electrocardiogram. 
Ventricular axis deviation and the arrhyth- 
mias are adequately covered and there is a 
clear exposition of the theory of the electro- 
cardiogram. The two types of electrocardio- 
graph are described and the technic of their 
use explained. The book should be readily 
understood by the practitioner of medicine 
and should be of value also to those primarily 
interested in heart disease. 

W. S. L., Jr. 

Procedure Book of the Methodist Episcopal 

Hospital. 2nd Edition. Brooklyn, New 

York, 1932. 

This small volume is a paper bound book 
of two hundred and one printed pages, con- 
taining twenty-five chapters and an index. 
Between each chapter there are six blank 
pages for additional notes. Its size, 6x9 
inches, precludes the possibility of its being 
carried about in the pocket. 

Originally prepared to serve the under- 
graduate nurses of the iNIethodist Episcopal 
Hospital, the book has been expanded in this 
edition to be of service also to tlje interne 
staff. All printed procedure books are of 
interest to the superintendents, heads of 
training schools, chiefs of services, and house 
officers of other hospitals. They contain 
much valuable information which can be 
taken over to serve in the construction of 


new procedure books. This little volume is 
quite complete and contains a vast amount 
of useful data. One strange omission is the 
lack of an.v mention of blood transfusions. 
It is also of interest, though not important, 
that thotigli the junior nurses are specifically 
forbidden to sing, whistle, or play musical 
instruments, no mention of the rules as to 
Smoking is made. M. J. A. 

Hiscascs of the Bye. By Hofrat Erxst 
Fuchs. Revised by Maximiuiax Salz- 
MAX. Translated by E. V. L. Brown. 
Tenth English Edition. 255 illustrations 
and 41 colored figures. J. B. Lippincott 
Company, Philadelphia. 1933. Price, $7.00. 
This volume, which constitutes the tenth 
English edition of Fuchs’ famous Tc.rtbook 
of Ophthalmology, has been reduced approx- 
imately one-third in the number of pages as 
compared with recent editions. The lessened 
size is due largely to the elimination of Part 
I of the former work consisting of Chapter 
one (Objective Examination of the Eye) and 
Chapter two (Functional Testing), Part III 
which took up anomalies of Refraction and 
Accommodation, and Part IV which gave a 
concise description of the various operations 
upon the eye and its adnexae. 

There has also been a considerable re- 
arrangement of the subject matter. Part I 
treats of the Lids and Conjunctiva: Part II, 
Diseases of the Tunica Fibrosa (Cornea and 
Sclera): Part III, Diseases of the Uvea; 
Part IV, Diseases of the Retina and of the 
Optic Nerve: Part V, Diseases of the Lens, 
Zonule and Vitreous; Part VI, Diseases of 
the Eyeball as a Whole ; Part VII, Diseases 
of the Orbit and Part VIII, Diseases of the 
Nerves of the Eye. 

While the rearrangement of material maj' 
be an advantage and the elimination of Parts 
I, III, and IV may be gratifj-ing to the un- 
dergraduate, these changes certainly will not 
be pleasing to the postgraduate student who 
has looked upon his Fuchs’ as his Ophthal- 
nu'e Bible. 

It would seem that greater attention should 
have been directed to the use of the slit- 
lamp in determining microscopic changes in 
the living tissues, as an aid to diagnosis. The 
reviewer also believes that greater attention 
should have been given to the therapeutic use 
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rector of Laboratorj' and Pathologist to the 
Woman’s Hospital, Detroit, Jfich. 


Dr. James A. Lj’on (Fellow), Washing- 
ton, D. C., and Dr. Lewis C. Eckcr (Asso- 
ciate), Washington, D. C., are President and.* 
Vice-President, respectively, of the Wash- 
ington Heart Association. 


Dr. Lawrason Brown (Fellow), Saranac 
Lake, N. Y., was recently reelected Presi- 
dent of the Saranac Lake Society for the 
Control of Tuberculosis. 


Dr. William S. Rude (Fellow), Ridgetop, 
Tenn., was recently elected one of the Vice- 
Presidents of the Tennessee State Medical 
Association. 


OBITUARIES 


DR. MARTIN JAIMES LARKIN 

Dr. Martin James Larkin (Fellow), 
Toledo. Ohio, died IMarch 11, 1933; 
aged 39 3 'ears. On the evening of Jul)’’ 
9, 1932, while on his way to the ]Merc 3 ' 
Hospital, he was apprehended b 3 ’’ a 
man who demanded his car. While he 
was in the act of leaving his car, tlie 
gunman opened fire on him. The bullet 
entered the left side of the face, frac- 
tured the mandible, passed through his 
mouth and lodged in the neck, opposite 
the transverse processes of tlie second 
and third cervdcal vertebrae. Dr. Lar- 
kin recovered from the wound ; the 
fractured mandible united and he ap- 
parentl 3 '’ returned to normal, so that 
he returned to practice on January 3, 
1933. On January 18, he complained 
of pain in the cervical region. Two 
da 3 's later an abscess was evacuated, 
and one week later the bullet was re- 
moved. Several days later he gave 
signs of cerebral irritation and of blood 
stream infection. His condition be- 
came progTessivel3' worse, and he ex- 
pired on Marcli 11, 1933. 

Dr. Larkdn was a graduate of St. 
John’s University, Toledo, receiving 
the degree of A.B. in 1915. He re- 
ceived his medical education at St. 
Louis University School of jMedicine, 
graduating in 1919. For two years 


thereafter, he served on rotating serv- 
ices of the St. Louis Cit 3 ' Hospital, 
and then entered general practice in 
Toledo. His work had been devoted 
chiefl 3 '’ to Intenial Medicine and Tu- 
berculosis since 1924. His appoint- 
ments included Director of the Depart- 
ment of Medicine, Mercy Hospital; 
Assistant Director of the Department 
of Medicine, Lucas County Hospital. 
He was a member of the Toledo and 
Lucas County Academy of Medicine, 
tlie Ohio State Medical Association 
and the American Medical Association. 
He became a Fellow of the American 
College of Ph 3 ’^sicians on March 22, 

1931. 

DR. EDWARD W. MEIS 

Dr. Edward W. Meis (Fellow), 
Sioux Cit 3 ^ Iowa, died December 7, 

1932, of carcinoma of the stomach. 

Dr. Meis received his medical de- 
gree from the University of Iowa Col- 
lege of Medicine in 1900. At the time 
of his death, he was Senior Examiner 
for the Prudential and Missouri State 
Life Insurance Companies; a member 
of the Sioux Cit 3 ' Chest Clinic ; a mem- 
ber of the staff of St. Joseph’s iMercy 
Hospital. 

He was a member of the ll^oodbur}' 
Count 3 '- Medical Society, the Iowa 
State Medical Assodation and the 
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American Medical Association. He be- 
came a Fellow of the American Col- 
lege of Physicians on February 24, 
1920, and had served actively through- 
out his entire membership. 

DR. FRANKLIN E. MURPHY 

Dr. Franklin E. Murphy (Fellow), 
Kansas City, Mo., died, February 20, 
1933, of heart disease; aged, 67 years. 

Dr. Murphy was born November 21, 
1866, at Reddington, Ind., the son of a 
physician. His family moved success- 
ively from Reddington to Independ- 
ence, Mo., and then to Kansas City, 
where he received his secondary school 
training in the Central High School. 
Dr. Murphy continued his studies at 
the Philadelphia College of Pharmacy, 
graduating in 1888. After acting as a 
pharmacist for one year, he entered the 
University of Pennsylvania School of 
Medicine, from which he graduated in 
1893. From 1896 to 1901, he was Sec- 
retary of the Kansas City Medical Col- 
lege ; from 1901 to 1903, he pursued 
postgraduate work in the Universities 
of CottiUj^en, Jena, Berlin and Vienna. 
Shortly after his return to this country, 
he l)ecame Professor of Clinical Med- 
icine in the University of Kansas 
School of Medicine, serving in this 
capacity from 1905 to 1933. 

Dr. Murphy was President of the 
Jackson County (Mo.) Medical So- 
ciety, a member of the Missouri State 


Medical Association and a Fellow of 
the American, Medical Association. 
He had been a Fellow of the American 
College of Physicians since 1920. He 
was a member of the Staffs of the Bell 
Memorial, Research, Wesley and Gen- 
eral Hospitals. 

“His record shows the career of a 
man who chose his profession with a 
full knowledge of its difficulties and 
trials, and steadily pursued his course 
of primary, professional and postgrad- 
uate instruction. This is evidence of 
his determination of character, as he 
had to earn his own way. His pro- 
fessional ability was recognized by 
members of the profession, and he was 
appointed to responsible positions as a 
teacher of medicine and elected to ex- 
ecutive responsibilities in medical or- 
ganizations.” 

“. . . . Franklin E. Murphy was a 
man of positive character. No one, 
friend or enemy, was ever heard to 
speak of him except in terms of re- 
spect. He always took his work serious- 
ly and was a hard, patient and method- 
ical worker. His patients all respected 
him and those with whom he came in 
intimate contact loved him.” Dr. Mur- 
phy was a man who could always be 
relied upon to support the best tradi- 
tions of the profession. 

(Furnished by A. Comingo Grif- 
fith, M.D., F.A.C.P., Governor for 
Missouri. ) 



ANNALS OF INTERNAL MEDICINE 
AUTHOR INDEX 

Volume 6, 1932-1933 


Abbott, ^I. E. Historic Montreal; Me- 
tropolis of Canada and Mother of the 

Cities of the West 815 

Abdis, T. Science and Practice in 

Bright’s Disease 1077 

Adsox, a. W. The Results of Sympa- 
thectomy in the Treatment of Periph- 
eral Vascular Diseases, Hirschsprung’s 

Disease, and Cord Bladder 1044 

Ahlsweoe, E. Practical Treatment of 
Skin Diseases with Special Reference 

to Technique. Rev 709 

Alex.\xder, H. L. The Autonomic Con- 
trol of the Heart, Lungs, and Bronchi. 1033 

Allan, W. Heredity in Diabetes 1272 

Alperix, J., O. S. Warr and — . Lobar 
Pneumonia; A Report of 2039 Cases. ,1474 
Alth.ausex, T. L. Effects of the Ad- 
ministration of Glucose and Insulin on 
the Glycogen Content of Normal and 

Experimentally Damaged Livers 193 

Etiologj' and Pathogenesis of He- 
patic Cirrhosis 

Alvarez. C. Standards of Normal 

in Gastric Secretion 

Axdersox, N. P., S. Ayres. Jr. and . 

The Patch Test in the Diagnosis of 

Contact Dermatitis 

Andrews, J. Cysts of the Dysentery- 
Producing Eiidciiiicbo Histolytica in a 

Baltimore- Dog. Ahstr 

Arenas, R.. P. Kouri and — . Hepatic 

Distomatosis in Cuba. Rev y 

Avery, O. T. The Role of Specific 
Carbohydrates in Pneumococcus In- 
fection and Immunity 

Ayres, S., Te. and N. P. Anderson. The 
Patch Test in the Diagnosis of Con- 
tact Dermatitis 


BAtLEY, P. Intracranial Tumors. Rcz'.. . 1667 
B/VLL, W. G. and G. Evans. Diseases of 


the Kidney. Rcz> 708 

Barbour, H. G. Experimental Pharma- 
cology and Toxicology': A Selected 

Laboratory' Course. Rev. 969 

Barker, L. F. The Senile Patient 1125 


The Trend in Cerebral Localization.. 697 
Barker, P. S., A. G. AIacleod, F. N. 
Wilson and — . Observations on 
Heart Sounds with Particular Refer- 
ence to Gallop Rhy'thm and Sounds of 

Auricular Origin. Abstr 296 

Bauer, W., C. L. Short and — . Cin- 
chophen Hy'persensitiveness : A Re- 
port of Four Cases and a Review 1449 

Beardwood, j. T., Jr. Standardization 
of Diabetics with Diet and Insulin. . .1407 
Beck, G., B. D. Bowen and — Insulin 
Hy'pogh'cemia ; Two Cases with Con- 
vulsions ; One Necropsy Report 1412 

Becks, H. Newer Aspects of Para- 

dentosis (Py'orrhea) 65 

Bell, E. T. The Relation of Lipoid 

Nephrosis to Nephritis 167 

Bensley, E. H. a Case of Fried- 

lander’s Pneumonia. Abstr 148 

Benson, R. L. The Role of Bacteria in 
Allergy', with Special Reference to 

Asthma 1136 

Berger, A. A., C. Quinan and — . Ob- 
sen-ations on Human Adrenals with 
Especial Reference to the Relative 

Weight of the Normal Medulla 1180 

Bertwistle, a. B. a Descriptive Atlas 
of Radiographs: An Aid to l\Iodern 

Clinical ^lethods. Rev 965 

Bl.-\ck, B. W. The ^Modern Hospital — 

Its Relationship to the Physician 563 


1161 

586 
710 

1 

1161 
1673 



1674 


Author Index 


Bi^ackford, J. M., and J. N. Wii^kin- 
SON. Hypertension: A Study of Two 
Hundred Two Cases Followed for an 
Average of Ten Years — ^with Remarks 

on Causes and Treatment 54 

Blacklock, D. B. and T. Southwell. 

A Guide to Human Parasitology for 

Medical Practitioners, Rev 966 

Bloomfield, A. L. Clinical Aspects of 

Gastric Secretion 307 

Blum, H. F. Photosensitization 877 

BlumER, G. (Supervising Editor) and 
H. M. Marihn (Associate Editor). 

The Practitioner’s Library of Medi- 
cine and Surgery. Volume III: Prac- 
tice of Medicine. Rev 1346 

Boas, E. P. and E. F. Goldschmidt. 

The Heart Rate. Rev 709 

Bodansky, M., E. H. Schwab, P. 
Brindley, — and T. H. Harris. Gen- 
eralized Alyositis Fibrosa '422 

Boeck, W. C. Amebic Invasion of 
Lymphoid Tissue and Its Probable 

Clinical Significance 1546 

Bogek, E. Poisonous Spider Bites: New- 
er Developments in Our Knowledge 

of Arachnidism 375 

Boutz, E. L. and G. M. Piersol. As- 
thenia : Clinical Types and Principles 

of Therapy 319 

Bowen, B. D. and G. BEck. Insulin 
Hypoglycemia; Tavo Cases with Con- 
vulsions; One Necropsy Report 1412 

Boyd, W. A Textbook of Pathology: 

An Introduction to Medicine. Rev.... 847 
Bredeck, j. F., D. j. Stephens and — . 
Aleukemic Myelosis Avith Osteosclero- 


s's 1087 

BRINDLiri', P., E. H. ScHAA'AB, M. 

Bodansky and T. H. Harris. Gen- 
eralized Myositis Fibrosa 422 


Brooks, li. and C.' O’Regan. The Man- 
ner of Onset in Acute Rheumatic 
Fever As Seen in Ncav York City.... 717 
Broavn, C. L., F. Engelbach and — . 
^'ariations in the Volume and in the 
Acid Content of Gastric Secretion of 
Normal Individuals FolloAving Stimu- 
lation by Histamine 1560 

Bkoavn, G. T. Sensitization to Fungi.. 655 
BfrRGD!, G., R. S. Morris, L. Schiff, 
and J. E. Sherman. The Hemato- 
poietic Response in Pernicious Anemia 


Following the Intramuscular Injection 

of Gastric Juice. Abstr 961 

Butterworth, T., j. F. ScHAMBERGand 
— . Diathermy in the Treatment of 
General Paralysis and in Wasser- 
mann-Fast Syphilis. Abstr 961 

CadavaladEr, W. B. Diseases of the 

Spinal Cord. Rev 1512 

Camp, P. D., P. D. White and — . A 
Comparison of Orthodiagraphic and 
Teleoroentgenographic Measurements 

of the Heart and Thorax 469 

Cannon, A. Hypnotism — Suggestion 

and Faith-Healing. Rev 1117 

Cannon, W. B. The Functional Organ- 
ization of the Involuntary Nervous 
System and Its Humoral Alediators. .1022 
Cantaroav, a., M. Trumper and — . 
Biochemistry in Internal Medicine. 

Rev 297 

Capps, J. A. and G. H. Coleman. An 
Experimental and Clinical Study of 
Pain in the Pleura, Pericardium and 
Peritoneum. Rev 453 


Carey, J. B. Pneumosilicosis and Amy- 
loidosis: Report of a Case of Asymp- 
tomatic Pulmonary Silicosis and Amy- 
loid Kidney; Death from Uremia. .. .1106 
Carr, J. G. The Cardiac Complications 

■ of Trichterbrust 885 

Carr, J. L. and C. L. Connor. Animal 
Experiments AAuth Adrenal Cortical 

Extracts 1225 

Carroll, M. L., L. Martin, M. Mor- 
GANSTERN and — . Gastric Secretion 
— The Electrolytes before and Their 
Changes at Various Periods after His- 


tamine Stimulation 91 

Clark, A. J. Applied Pharmacology. 

Rev. 149 

Clark, B., Jr., H. T. ICarsner and — . 
Analysis of 104 Cases of Carcinoma 

of the Large Intestine. Abslr 705 

Clark, R. J., J. Lerman — and J. H. 
Means. The Heart in Myxedema: 
Electrocardiograms and Roentgen- 
Ray Aleasurements before and after 

Therapy 1251 

Clifford, R. The Sputum: Its Exam- 
ination and Clinical Significance. Rev. 969 
Coleman, G. H., J. A. Capps and — . 

An Experimental and Clinical Studj' 



Author Index 


1675 


of Pain in the Pleura, Pericardium 

and Peritoneum. Rev 4S3 

CoNDORELLi, L. Tlic Nutritional !Mech- 
anism of the Heart, and the Results 

of Interference with It. Rev. 969 

CoKNOR, C. L., J. L. C,\RR and • — . Ani- 
mal Experiments with Adrenal Cor- 
tical Extracts 1225 

Cooper, A. T. Tuberculosis in Officers 

of the Regular Army 1200 

CowDRY, E. V. (Ed.). Special Cytolo- 
g>": The Form and Functions of tlie 
Cell in Health and Disease. A Text- 
book for Students of Biologj'. Rev... 844 
Crile, G. Diagnosis and Treatment of 
Diseases of tlie Tlwroid Gland. Rev.. 1117 
Crockett, R. W. T. ^'AUCHA^• and 
— An Assay of Goldenrod as a Cause 

of Hay Fever 789 

Curtis, A. C. and E. E. Keeix- 
SCHMIDT. Carotinema Associated with 
the Ingestion of Pumpkin: Report of 

a Case. 751 

CusHiXG, H, Papers Relating to the 
Pituitarj- Body, Hypothalamus and 
Parasympathetic Nervous System. 

Rev. 1347 

Custer, R. P., G. Wagoxer and — . A 
Handbook of E.xperimental Pathology'. 

Rez\ 96/ , 1512 


Darley, W. and R. W. Whitehead. 
Studies on a Urinarj- Proteose. II. 
Skin Reactions and Therapeutic Ap- 


plications in Hay Fever 389 

D.wts, G. E., C. B. PHn.ip, — and R. 

R. P.VRKER. Experimental Transmis- 
sion of Tularemia by ^losquitoes. 

Abstr. 

Dick, W. S., E. U. W.atsok and — . 
Some Obsen-ations Concerning a Pos- 
sible Insulin-Inhibiting Substance in 

Urine 

Dock G. The First Apliorism of Hip- 

170 

pocrates 

Duxx, a. D. and F. L. Duxk. Para- 
nasal Sinusitis, a Problem in General 

Medical Practice. 235 

Dunk, F. L., A. D. Dunk, and — . 
Paranasal Sinusitis, a Problem m 
General l^Iedical Practice 235 


Eidelsberg, J. The PituitaiA' and the 
Sugar Tolerance Curve 201 


EisEKSTEIK, V. W., H. j\r. il.UtGOLIS 
and — . Twins as Biologic Controls 
in tlie Study of Human Constitution; 

An Additional Approach to the Studi' 

of Clinical Medicine 1489 

Engelb.vch, F. Localized Atrophy of 
Subcutaneous Fat Following Repeated 
Injections of Insulin: Report of a 

Case 1322 

— and C. L. Brown. Variations in the 
Volume and in the Acid Content of 
Gastric Secretion in Normal Indiridu- 
als Following Stimulation b}- Hista- 
mine 1560 

Eusterxian, G. B. Errors in the Diag- 
nosis of Diseases Associated with 
Jaundice: Observations Based on 533 
Cases ^*erified bj' Operation or Ne- 


cropsy 60S 

Evans, G., W. G. Baul and — . Dis- 
eases of tlie Kidney. Rev 708 


Faulkner, E. C., W, B. F.aulkner, Jr., 

A. N. Fregeau and — . Migrating 
Pneumonia: Certain Mechanical Fac- 
tors in Its Production, Prevention, 

and Treatment 1289 

F.aulkner, W. B., Jr., A, N. Fregeau 
and E. C. F.aulkner. Migrating Pneu- 
monia: Certain Mechanical Factors in 
Its Production, Prevention, and Treat- 
ment 1289 

F.aatll, j. Outline of the Cranial Nerves. 

Rev. 1668 

Feinberg, S. M. a Method of Evalua- 
tion of Results in Hay Fever ; Its Ap- 
plicab’on to Certain Alodes of Treat- 
ment Has' 

Asthma, Hay Fever and Related 
Disorders. A Guide for Patients. 

Rev 1348 

Felson. H., R. S. !Morris. ;M. L. Rich, 

L. SCHIFE, J. H. Foulgfr and — . 
Obsen'ations on Addisin in Diseases 

of the Blood 1535 

Finkelstein, R. and E. W. Lipschutz. 

A Comparative Studx' of the Choler- 
etic Effect of Bile Salts and Oleic 

Acid and Bile Salts 1465 

Fitzgibbon, J. H. Cardiospasm with As- 
sociated Arthritis 1305 

Duodenal Ulcer Following Skin 
Burns. Abstr 588- 



1676 


Author Index 


Flaum, E. Hypertrophy of the Parotid 
Glands a Sign of Diabetes Mellitus. 

Ah sir 842 

Fluhmann, C. F. The Biological and 
Clinical Importance of Ovary-Stimu- 
lating Hormones 1212 

Fortune, C. H. A Clinical Study of the 
Graves’ Constitution and Its Relation 

to Thyroid Disease 869 

Foulger, J. H., R. S. Morris, M. L. 
Rich, L. Schiep, — and H. Fecson. 
Observations on Addisin in Diseases 

of the Blood 1535 

Fours, P. J. and L. G. Zerfas. Main- 
tenance Dosage of Liver Extract in 
the Treatment of Pernicious Anemia. 1298 
Freeman, A. R. and S. A. Levine. The 
Clinical Significance of the Systolic 
Murmur ; A Study of 1000 Consecu- 
tive “Non-Cardiac” Cases 1371 

Freeman, W. Fungus Infections of the 

Central Nervous System 595 

Fregeau, a. N., W. B. Faulkner, Jr. 

— and E. C. Faulkner. Migrating 
Pneumonia; Certain Mechanical Fac- 
tors in Its Production, Prevention, and 

Treatment 1289 

Freilich, E. B., O. B. Ragins and — . 
Familial Congenital Clubbing of Fin- 
gers and Toes: Report of a Case 946 

Freise, F. and J. M. Jahr. Diabetes 

Mellitus in Childhood. Rev 590 

Fuchs, H. E. Diseases of the Eye. Rev.A669 

Fulton, J. F. and A. D. Keller. The 
Sign of Babinski : A Study of the 
Evolution of Cortical Dominance of 


Primates. Rev 588 

Gaffney, L., J. Lehman and — . Thal- 
lium Poisoning: R Report of Three 

Cases 60 

Garroi), L. P., G. Haufield and — , Re- 


cent Advances in Pathology. Rev.... 710 
Garvey, P. H., P. M. Levin and E. I. 
Gui.lf.r. The Effect of Liver Therapj’’ 
on the Neurologic Aspects of Perni- 
cious Anemia 1441 

Gu.hert, Q. O.. W. B. Herms and — . 

.'\n Oi)stinate Case of Intestinal Mj-ia- 

s's 941 

G<M.iinKRr,. B. Procedure.s in Tuberculo- 
sis Control. Re-,' 1512 

Gor.riHAFT, .A. D., L. M, Wrioht and R. 


Pemberton. The Influence of Age in 
the Experimental Production of Hy- 


pertrophic Arthritis 1591 

Goldschmidt, E. F., E. P. Boas and 
— . The Heart Rate. Rev 709 


Goldstein, L., C. Mazer and — . Clini- 
cal Endocrinology of the Female. R(7z;;'844 
Gordon, A. An Unusual Speech Dis- 
order Following Encephalitis Lethar- 
gica : Its Interpretation and Therapeu- 
tic Management. . . ; 895 

Greer, A. E. Agranulocytic Angina — 
Report of a Case, with Bacteriological 

Study 518 

Grigg, W. K. and V. C. Jacobsen. Sub- 
acute Yellow Atrophy of the Liver 
Following Ingestion of Cinchophen 

and Allied Compounds 1280 

Grill, J., F. D. Murphy, — B. Pessin 
and G. F. Moxon. Essential (Pri- 
mary) Hypertension: A Clinical and 

Morphological Study of 375 Cases 31- 

Grollman, a. The Cardiac Output of 


Man in Healtli and Disease. Rev 846 

Guller, E. L, P. H, Garvey, P. M. 
Levin and — . The Effect of Liver 
Therapy on the Neurologic Aspects of 
Pernicious Anemia 1441 

Haagensen, C. D. The Differential Di- 
agnosis of Primary Neoplasms of the 

Mediastinum. Absir 842 

Hadfield, G. and L. P. Garrod.' Recent 

Advances in Pathology. Rev. 710 

Harding, W. G., 2nd, L. Parsons and 
— . Fatal Cinchophen Poisoning. Re- 
port of Six Cases 514 

Harris, T. H., E. H. Schwab, P. 
Brindley, A1. Bodansky and — . Gen- 
eralized Myositis Fibrosa 422 

Harrop, G. a*. Addison’s Disease and 
Its Relation to Experimental Adrenal 


Insufficiency 1579 

Harvey, E. A. and W. P. Murphy. 
Pernicious Anemia without Achlorhy- 
dria; Case Report J393 

Hayden, E. M., W. P. Holbrook, R. 

M. Stecher and — . Primary Spondy- 
litis 1327 

Haythorn, S. R., G. H. Robin.son and 
L. Johnson. The Report of a Case of 
Early Hodgkin’s Disease Secondarily 
Infected with a Strain of Pathogenic 
Monilia 



Author Index 


1677 


Held, I. W. and Kramer. Clinical 
Interpretation of Jaundice Based on 

Physiologic Principles. 207 

Herms, W. B. and Q. O. Gilbert. An 
Obstinate Case of Intestinal Myiasis. 941 
Hilding, a. Four Physiologic Defenses 
of the Upper Part of the Respiratory 
Tract: Ciliary Action, Excliange of 


Mucin, Regeneration and Adaptability. 227 
Hitchcock, D. I. Physical Chemistry 
for Students of Biologj' and Medicine. 

J^cv 1237 

Holbrook, W. P., R. M. Stecher and 
E. M. Hayden. Primary Spondylitis. 1327 
Huddleson, J. H. and J. R. Hunt. Ac- 
cidents, Neuroses and Compensation. 

Rev. 964 

Humphris, F. H. and R. E. Stuart- 
Webb. Physiotherapy: Its Principles 

and Practice. Rev 298 

Hunt, J. R., J, H. Huddleson and — . 
Accidents, Neuroses and Compensa- 
tion. Rev 964 

Hunter, W. C. A Further Study of a 
White Family Showing Elliptical Ery- 
throcytes 775 

Hurxthal, L. M., O. j. Menard and 
— . Changes Observed in the Heart 
Shadow in Toxic Goiter before and 

after Treatment 1634 

Hyman, A. S. and A. E. Parsonnet. 

The Failing Heart of Middle Life. 

Rev 708 


Irving, F. C. The Expectant Mother’s 

Handbook. Rci' 

Irwin, D. A. The Experimental Intra- 
venous Administration of Colloidal 
Thorium Dioxide. Abstr 


Jacobsen, V. C., W. K. Grigg and — . 
Subacute Yellow Atrophy of the Liver 
Following Ingestion of Cinchophen 

and Allied Compounds 

Jacobson, H. P- Fungous-Diseases: A 

CHnico-MycoIogical Text. Rev.. 

Jahr, j. M., F. FrEise and — . Diabetes 

Mellitus in Childhood. Rev 

Jamieson, H. C. The Significance of 
Urinary Casts in Normal Persons. 

Abstr 

Johnson, J., S. R. Haythorn, G. H. 
Robinson and — . The Report of a 


1280 

966 

590 

960 


Case of Early Hodgkin’s Disease Sec- 
ondarily Infected with a Strain of 

Pathogenic Monilia 72 

JoLL, C. A. Diseases of the Thyroid 
Gland with Special Reference to Thy- 
rotoxicosis. Rev 967 

JosLiN, E. P., P. White and — . Dia- 
betes in Childhood and Adolescence. 

Rev 968 

Juhasz-Schaffer, a. Retrobulbar Neu- 
ritis in the Course of “Apiol” Poison- 
ing. Abstr 706 

Kaiser, A. D. Children’s Tonsils In or 

Out. Rev 1347 

Karsner, H. T. and B. Clark, Jr. An- 
alysis of 104 Cases of Carcinoma of 

the Large Intestine. Abstr 705 

Kasich, M. Friction Rub over the Liv- 
er in a Patient with Subacute Bac- 
terial Endocarditis 689 

Keller, A. D., J. F. Fulton and — . 

The Sign of Babinski : A Study of the 
Evolution of Cortical Dominance of 

Primates. Rev. 588 

Kessel, j. F. and E. J. Rose. Bacterio- 
phage Therapy in Bacillary Dysentery 

of tlie Flexner Type 1193 

Kirklin, B. R. Roentgenologic Diag- 
nosis of Early Pulmonary Tuberculo- 
sis 435 

Kleinschmidt, E. E., A. C. Curtis and 
— . Carotinema Associated with the 
Ingestion of Pumpkin : Report of a 

Case 751 

Knox, R. and W. M. Levitt. A Text- 
book of X-Ray Therapeutics. Rev.’. . . 452 
Knox, R. A. and G. W. Ramsey. Nie- 
mann-Pick’s Disease (Essential Lipoid 

Histiocytosis) 218 

Kouri, P. and R. Arenas. Hepatic Dis- 

tomatosis in Cuba. Rex’ 710 

Kozima, T., M. Nemoto, S. Saito, H. 

Sato, and T. Suzuki. The Amount 
of Epinephrin in E.xtracts of the Med- 
ulla, Corte.x and Whole Suprarenal 
Gland of Rabbits, Pigs, Cattle, and 

Horses. Abstr 295 

Kramer, L. I. and H. A. Lawson. The 
Incidence of Tuberculosis in Diabetes. 1426 
Kramer, M., I. W. Hei.d and — . Clin- 
ical Interpretation of Jaundice Based 
on Physiologic Principles 207 



1678 


Author Index 


Lawson, H. A., L. I. Kramer and — . 

The Incidence of Tuberculosis in Dia- 
betes 1426 

Lehman, J., and L. Gaffney. Thallium 
Poisoning: A Report of Three Cases. 60 
Lerman, J., R. J. Clark and J. H. 
Means. The Heart in Myxedema : 
Electrocardiograms and Roentgen-Ray 
Measurements before and after Ther- 
apy 1251 

Levin, P. M., P. H. Garvey, — and E. 

I. Guller. The Effect of Liver Ther- 
apy on the Neurologic Aspects of Per- 
nicious Anemia 1441 

Levine, S. A., A. R. Freeman and — . 

The Clinical Significance of the Sys- 
tolic Murmur: A Study of 1000 Con- 
secutive “Non-Cardiac” Cases 1371 

Levttt, W. M., R. Knox and — . A 
Textbook of X-Ray Therapeutics. Rev. 452 
Lewis, H. B. The Occurrence of Cys- 
tinuria in Healthy Young Men and 

Women 183 

Lewis, T. Diseases of the Heart. Rev.. 1668 
Liberson, F., a. Lieberson and — . The 
Value of the Posterior- Anterior Chest 

Lead in Cardiac Diagnosis 1315 

Lichtman, S. S. Liver Function in Hy- 
perthyroidism. Abstr 961 

Lieberson, A. and F. Liberson. The 
Value of the Posterior-Anterior Chest 

Lead in Cardiac Diagnosis 1315 

Ltpsciiutz, E. W., R. Finkelstein and 
— . A Comparative Study of the Chol- 
eretic Effect of Bile Salts and Oleic 

Acid and Bile Salts 1465 

Lisser,- H., W. a. Reilly and — . Law- 
rcncc-Moon-Biedl Syndrome. Abstr... 587 
Long, E. R., H. G. Wells and — The 
Chemistry of Tuberculosis. A Com- 
pilation and Critical Review of Exist- 
ing Knowledge on the Chemistry of 
the Tubercle Bacillus and Its Products, 
the Chemical Changes and Processes 
in the Host, the Chemical Aspects of 
the Treatment of Tuberculosis. Rev... 847 
Luetii, H., D. C. Sutton and — . Dis- 
eases of the Coronarj' Arteries (Myo- 
carditis). Rev. 589 

MacC.\lh:m, W. G. a Textbook of 

Pathology. Rev 969 

M .sci'O.N'.M.i), I. G. The Local and Con- 


stitutional Pathology of Bronchial 

Asthma 253 

Macklin, M. T. Is the Increase of Can- 
cer Real or Apparent? Abstr. 706 

■ The Teaching of Inheritance of Dis- 
ease to Medical Students : A Proposed 
Course in Medical Genetics 1335 


Macleod, a. G., F. N. Wilson and P. 

S. Barker. Observations on Heart 
Sounds with Particular Reference to 
Gallop Rhythm and Sounds of Auricu- 
lar Origin. Abstr 296 

Mallory, F. B. Cirrhosis of the Liver. 

Abstr 147 

Marble, A. Renal Glycosuria. Abstr... 707 

Margolis, H. M. Conquering Arthritis. 

Rev 299 

■ and V. W. Eisenstein. Twins as 


Biologic Controls in the Study of Hu- 
man Constitution; An Additional Ap- 
proach to the Study of Clinical Med- 
icine 

Marine, D., A. W. Spence and — . Pro- 
duction of Thyroid Hyperplasia in 
Rats and Mice by Administration of 

Methyl Cyanide. Abstr 

Martin, L, Peptic Ulcer: Early and 
Late Effects of Parenteral Injections 
of a Nonspecific Protein: Conclusions 
Drawn from Experimental Work on 
the Modus Operand! of the Therapeu- 
tic Agent, and on the Etiology of the 

Lesion Helped by It 

M. Morganstern, and M. L. Car- 

roll. Gastric Secretion — The Elec- 
trolytes before and Their Changes at 
Various Periods after Histamine Stim- 


1489 


296 


622 


ulation 91 

Martini, P. Methodology in Therapeu- 
tic Investigation. Rev 210 

Marvin, H. M. (Associate Editor), G. 
Blumer (Supervising Editor) and — . 

The Practitioner’s Librar}’- of Medi- 
cine and Surgery. Volume III : Prac- 
tice of Medicine. Rev 1346 

Mazer, C. and L. Goldstein. Clinical 
Endocrinology of the Female. Rev.... 844 
McQuarrie, I. Some Recent Ob.serva- 
tions Regarding the Nature of Epi- 
lepsy. ^97 

Mf-\kins, j. C. Modern Muscle Phys- 

iologj’ and Circulatory Failure 506 

Means^ j. H., j. Lehman, R. J. Clabk 



Author Index 


1679 


3nd — . The Heart in Myxedema: 
Electrocardiograms and Roentgen-Ray 
Measurements before and after Tlier- 


apy 1251 

Menard, O. J. and L. M. Hurxthai.. 
Changes Observed in the Heart Shad- 
ow in Toxic Goiter before and after 

Treatment 1634 

lilETTiER, S. R. and H. T. Olsan. Tlie 
Clinical Significance of Leukopenia 
with Special Reference to Idiopathic 

Neutropenia 855 

Metz, R. D. Insulin in Malnutrition: 
Further Observations 743 


AIeyer, K. F. a Suinmarj' of Recent 
Studies on Equine Encephalom.velitis. 645 
^Ieyers, M. K. Lang’s Gcrman-English 
' Dictionary of Terms Used in Medicine 
and the Allied Sciences with Their 

Pronunciation. Rev 297 

kliDDLETON, W. S. The Clinical Studj-^ 

of the Atrophic Tongue 352 

Milbank, J. Poliomyelitis. Rev 1513 

Moorman, L. J. Clinical Teaching with 
Special Reference to Bedside Stud}' of 

Disease 289 

Morganstern, M., L. Martin, — and 
M. L. Carroll. Gastric Secretion — 

The Electrolytes 'before and Their 
Changes at Various Periods after His- 
tamine Stimulation 91 

Morris, R. S., M. L. Rich, L. Schiff, 

J. H. Foulger, and H. Felson. Ob- 
servations on Addisin in Diseases of 

the Blood 1335 

•, L. Schiff, G. Burger and J. E. 

Sherman. The Hematopoietic Re- 
sponse in Pernicious Anemia Follow- 
ing the Intramuscular Injection of 


Gastric Juice. Absfr 961 

Mortensen, M. a. a Study of 800 Ab- 
normal Electrocardiograms and As- 
sociated Clinical Conditions 1308 

Moxon, G. F., F. D. AIurphy, J. Grill, 

B. Pessin and—. Essential (Primary) 
Hypertension: A Clinical and Mor- 
phological Stud}' of 375 Cases 31 


Murphy, F. D., J. Grill, B. Pessin 
and G. F. Moxon. Essential (Pri- 
mar30 Hypertension: A Clinical and 

Morphological Study of 75 Cases 31 

Murphy, W. P., E. A. H.;\rvey and — . 
Pernicious Anemia without Achlorhy- 
dria; Case Report 1393 


Musser, j. H. Internal Medicine, Its 

Theory and Practice. Rev 963 

Myers, J. A. Ten Years at the Lyman- 
hurst School for Tuberculous Chil- 
dren 672 

and W. P. Shepard. The Child and 

the Tuberculosis Problem. Rev. 1117 

Nemoto, M., T. Kozima, — S. Saito, 

H. Sato, and T. Suzuki. The 
Amount of Epinephrin in Extracts 
of the Medulla, Cortex and Whole 
Suprarenal Gland of Rabbits, Pigs, 

Cattle, and Horses. Abstr 295 

Neuburger, M. The Doctrine of the 
Healing Power of Nature Through- 
out the Course of Time. Rcz>. 1670 

Noyes, W. A. and W. A. Noyes, Jr. 
Modern Alchemy. Rev 1238 

Oliver, J. Pathologic Differentiations 

in Bright’s Disease 1069 

Olsan, pi. T., S. R. Mettier and — 

The Clinical Significance of Leuko- 
penia with Special Reference to Idio- 
pathic Neutropenia 855 

O’Regan, C, H. Brooks and — . The 
Manner of Onset in Acute Rheumatic 

Fever As Seen in New York City 717 

Osborne, O. T. The Migraine Syndrome. 691 
Osgood, E. E. The Action of Benzol, 
Roentgen-Rays and Radium on the 
Blood and Blood-Forming Organs... 771 

Pardee, H. E. B. Clinical Aspects of 

the Electrocardiogram. Rev. 1668 

Parker, E., Jr., S. Weiss, — and G. P. 

Robb. A Correlation of the Hemo- 
dynamics, Function, and Histologic 
Structure of the Kidney in Malignant 
Arterial Hypertension with Malignant 


Nephrosclerosis 1599 

Parker, R. R., C. B, Philip, G. E. 
Davis and — . Experimental Trans- 
mission of Tularemia by Mosquitoes. 

Abstr 705 

Parsonnet, a. E., a. S. Hyman and 
— . The Failing Heart of Middle Life. 

Rev 708 

Parsons, L. and W. G. Harding, 2nd. 
Fatal Cinchophen Poisoning. Report 

of Six Cases 514 

Pemberton, R., A. D. Goldiiaft, L. M. 
Wright and — . The Influence of Age 



1680 


Author Index 


in the Experimental Production of 

Hypertrophic Arthritis 1591 

Pexfield, W. Cytology and Cellular 
Pathology of the Nervous System. 

Rev 452 

Perkixs, O. C. Apoplexy; A Study of 
801 Cases Admitted to the Kings 
County Hospital During the Five 
Years from 1923 to 1928 1386 


Pessix, B., F. D. Murphy, J. Grill, 

— and G. F. Moxox. Essential (Pri- 
mary) Hypertension; A Clinical and 
Morphological Study of 375 Cases... 31 
Peters, L. S. The Treatment of Cav- 
ities in Pulmonary Tuberculosis 802 

Philip, C. B., G. E. Davis and R. R. 
Parker. Experimental Transmission 
of Tularemia by Mosquitoes. Absfr... 705 
Pierce, M. Cultures of Leukemic, Blood 


Leukocj'tes. Abstr 587 

PiERSOL, G. M., E. L. Bortz and — . 
Asthenia: Clinical Types and Prin- 
ciples of Therapy 319 

PiETTE, E. C. Pathology for Nurses. 

Rev ISO 

PiLLSRURY, H. C. United States Army 

X-Ray Manual. Rev 150 

Pixeus, J. B., S. R. Rosenf0,d and — . 

The Occurrence of Sicklemia in the 

White Race. Abstr 843 

Pitts, H. H., G, F. Strong and — . 
Further Observations on Primary Car- 
cinoma of the Liver in Chinese 485 

Poe, j. G. Modern General Anesthesia, 

a Practical Handbook. Rev 151 

PoTTEXGER. F. M. President’s Address. 1517 
PuLFORp, D. S. The Present Status of 

the Ketogenic Diet 795 

PusF.v, W. A. The History of Derma- 
tology. Rev 1239 


Quixax, C. and A. A. BergEr. Obser- 
vations on Human Adrenals with Es- 


pecial Reference to the Relative Weight 
of the Normal Medulla 1180 

Ragixs, O. B. and E. B. Freilicii. Fa- 
milial Congenital Cluhliing of Fingers 

and Toes; Report of a Case 946 

Rahx, O. Physiology of Bacteria. Rev. 589 
Ramsev, G. W., R. A. Kxox and — . 
Niemann-Pick s Disease (Essential 
Lipoid IHsiifKvtosis) 218 


R ANSON, S. W. The Anatomy of the 
Autonomic Nervous System with Spe- 
cial Reference to the Innervation of 
the Skeletal Muscles and Blood Ves- 
sels 1013 

Rasmussen, A; T. The Principal Nerv- 
ous Pathways; Neurological Charts 
and Schemes with Explanatory Notes. 

Rev. 152 

Reilly, W. A. and H. Lisser. Law- 
rence-Moon-Biedl Syndrome. Abstr... 587 
Reimann, H. a. The Significance of 
Fever and Blood Protein Changes in 
Regard to Defense Against Infection. 362 
Rich, M. L., R. S. Morris, — L. 
ScHiPF, J. H. Foulger, and H. Fel- 
son. Observations on Addisin in Dis- 
eases of the Blood 1535 

Richards, E. L. Behavior Aspects of 

Child Conduct. Rev 590 

Richards, G. G. Rocky Mountain Spot- 
ted Fever ■ 1207 

Robb, G. P., S. Weiss, F. Parker, Jr. 
and — . A Correlation of the Hemo- 
dynamics, Function, and Histologic 
Structure of the Kidney in Malignant 
Arterial Hypertension with Malignant 

Nephrosclerosis 1599 

Robinson, G. H., S. R. Haythorn, — 
and L. Johnson. The Report of a 
Case of Early Hodgkin’s Disease Sec- 
ondarily Infected with a Strain of 


Pathogenic Monilia 72 

Robinson, H. A. Complete Situs Trans- 
versus with Auricular Fibrillation and 

Flutter: Report of a Case 948 

Roddis, L. H. a Medical Poet of the 
Middle Border, William Savage Pitts, 

M. D 952 

The Poet of Flanders Fields : 
Lieutenant Colonel John McCrae, 
Canadian Army Medical Corps 1657 


Roe, j. H. Principles of Chemistry; 

An Introductorj’ Textbook of Inor- 
ganic, Organic and Physiological 
Chemistry for Nurses and Students of 
Plomc Economics and Applied Chem- 
istry. With Laboratorj’ E.xp£;''>meiUs. 

Rev 8-17 

Rose, E. J., J. F. Kessei, and — . Bac- 
teriophage Therapy in Bacillary TAs- 
enterv of the Flexner Type 1193 



Author Index 


1681 


RosExrELD, S, and J. B. Pixcus. The 
Occurrence of Sicklemia in tlie White 

Race. Ahslr S43 

Rothen'bekg, R. C. Undulant Fever : A 

Fatal Case 1275 

Rowe, A. W. The Differential Diagno- 
sis of Endocrine Disorders. Rci'... ..IIlS 
RussEle. W. K. Colonic Irrigation. i?r4»,.123S 

S.MTO. S.. T. Ko2im.\. ^f. Ncmoto, — 

H. S.VTO, and T. Se^zuki. The Amount 
of Epinephrin in Extracts of the Med- 
ulla, Cortex and Whole Suprarenal 
Gland of Rabbits, Pigs, Cattle, and 

Horses. Abstr 295 

Saetzsteix. H. C. Chronic Appendi- 
citis 278 

S.\XDiFORD, I., R. M. Wilder. F. H. 
Smith and — . Observations on Obes- 
ity 724 

Sato. H., T. Kozima, M. Nejioto, S. 
Saito, — and T. Suzuki. The Amount 
of Epinephrin in Extracts of the Aled- 
ulla. Cortex and Whole Suprarenal 
Gland of Rabbits, Pigs, Cattle, and 

Horses. Abstr, 295 

S.\ULs, H. C.. C. Smith and — . Some 
Unusual Cardiac Complications of 
Hyperthyroidism : Report of Four 

Cases 1097 

ScHAMBERG, J. F. and T. Butterworth. 
Diathermy in the Treatment of Gen- 
eral Parah'sis and in Wassermann- 

Fast Syphilis. Abstr 961 

and C. S. Wright. Treatment of 

Syphilis. Rev. 065 

ScHiEF, L., R. S. Morris, — G. Burger 
and J. E. ShERMAX. The Hematopoie- 
tic Response in Pernicious Anemia 
Following the Intramuscular Injection 

of Gastric Juice. Abstr. 961 

ScHiFF, L., R. S. Morris, if. L. Rich, 

— J. H. Foulger, and H. Felsox. 
Observations on Addisin in Diseases 

of tlie Blood 1535 

Schlecht, H. System of Medicine; 
Volume XIII, Diseases of the Blood. 

Re7’. 048 

Schxaeel, T. G., E. G. Torraxce and 

. Potassium Sulphoc.vanate : A Note 

on Its Use for tiic Painful Crises in 

Sickle Cell Anemia 782 

Schavab, E. H., P. Brixdlcy, :M. Bo- 


DAXSKY and T. H. H.\rris. General- 
ized Myositis Fibrosa 422 

Shellixg, D. H. Effect of Dietary 
Calcium and Phosphorus on Toxicity 
of Lead in the Rat; Rationale of 

Phosphate Therapj-. Abstr 962 

Shep.vrd, M'. P., j. a. Myers and — . 

The Child and the Tuberculosis Prob- 
lem. Rev 1117 

Shfjimax, j. E., R. S. Morris, L. 
ScHiFF, G. Burger and — . The Hem- 
atopoietic Response in Pernicious 
Anemia Following the Intramuscular 

Injection of Gastric Juice. Abstr 961 

Short, C. L. and W. Bauer. Cinclio- 
phen Hypersensitiveness ; A Report of 

Four Cases and a ReHew 1449 

SiGERisT, H. E. Man and Medicine: An 
Introduction to Medical Knowledge. 

Rcx\ 707 

Smith, C. and H. C. Sauls. Some Un- 
usual Cardiac Complications of Hy- 
perthyroidism; Report of Four Cases. 1097 
Smith, D. T. Oral Spirochetes and Re- 
lated Organisms in Fuso-Spirochetal 

Disease. Re?’. 968 

Smith, P. H., R. M. Wilder — and I. 

SaxdiFord. Observations on Obesity. 724 
Smithies, F. A New Percussion Tech- 
nic 482 

Southwell, T., D. B. Blacklock and 
— . A Guide to Human Parasitology 

for Medical Practitioners. Rez’ 966 

Spence, A. W. and D. M^vrixe. Produc- 
tion of Thyroid Hyperplasia in Rats 
and Mice by Administration of Methyl 

Cyanide, Abstr 296 

Stecher, R. M., W. P. Holbrook — 
and E. M. Hayden. Primary Spon- 

dj’Iitis 1327 

Stephens, D. J. and J. F. BrEdeck. 
Aleukemic Myelosis with Osteosclero- 
sis 1087 

Sterling, A. The Successful Treatment 

of Hay Fever and Pollen Asthma 400 

StiEglitz, E. j. Cardiac Failure: Re- 
port of a Case of Cardiac Decompen- 
sation of Fourteen Months’ Duration. 406 
Stoll, H. F. Chronic Invalidism with 
Marked Personality Changes Due to 

Myxedema 806 

Stone, E. Clio Medica. VII. Medicine 
Among the American Indians. Rev... 453 



1682 


Author Index 


Straub, G. F. Surgery of the Chest. 

Rev 297 

Strong, G. F. Coarctation of the Aorta 
with Report of Three Cases. Ahstr. . . 450 
and H. H. Pitts. Further Obser- 
vations on Primary Carcinoma of the 


Liver in Chinese 485 

Stryker, L. P, Courts and Doctors. 

Rev 151 

Stuart-Webb, R, E., F. H. Humphris 
and — . Physiotherapy: Its Principles 

and Practice. Rev 298 

SuK, V. Cabbage and Goiter in Carpa- 
thian Ruthenia : A Contribution to 

Ethnic Patliology. Abstr 451 

Sutton, D. C. and H. Lueth. Diseases 
of the Coronary Arteries (Myocard- 
itis). Rev 589 


Sutton, R. L. and R. L. Sutton, Jr. 

An Introduction to Dermatology. Rev. 968 
Suzuki, T., T. Kozima, M. Nemoto, S. 
Saito, H. Sato and — . The Amount 
of Epinephrin in Extracts of the Med- 


ulla, Cortex and Whole Suprarenal 
Gland of Rabbits, Pigs, Cattle, and 
Horses. Abstr 295 

TENNEi', C. F. Artificial Fever Pro- 
duced by the Short Wave Radio and 

Its Therapeutic Application 457 

Thayer, W. S. The Chief : Remarks 
to the First Graduating Class of the 


Medical Department of Duke Univer- 
sity on the Occasion of the Planting 
of a Sprig of E'y from 13, Norham 

Gardens. Abstr 586 

Thorp, E. G., E. G. Wakefielh and — . 
Orthostatic Albuminuria; A Compari- 
son with Other T 3 'pes of Albuminuria.1565 


loBEY, J. A. Cancer: What Everj'one 

Should Know About It. Rev 149 

Too.Mitv, N. A Sporadic Benign Rick- 
ettsial I’cver with Occasional Exan- 

thcin 921 

Spotted Fever Immunization: Re- 
sults and Recommendations 82 


fhe Tj-phus-Spotted Fever Group.. 542 
Torrance. E. G. and T. G. Sciinabei.. 
Potassium Sulphocyanate : A Note on 
Its Lsc for the Painful Crises in 

Sickle Cell Anemia 782 

rRAUT, li. !•, '1 he Role of the Bowel in 
Chronic Arthritis 913 


TrippE, C. M. Oral Administration of 
Metaphen in the Treatment of Gastric 

and Duodenal Ulcers 901 

TrumpEr, M. and A. Cantarow. Bio- 
chemistry in Internal Medicine. Rev. 297 

Uerich, H. E. The Clinical Diagnosis 
of Pulmonary Arteriosclerosis 632 

Vaughan, W. T. and R. W. Crockett. 

An Assay of Goldenrod as a Cause of 

Hay Fever 789 

Vessie, P. R. On the Transmission of 
Huntington’s Chorea for 300 Years — 

the Bures Family Group. Abstr 843 

Wagoner, G. and R. P. Custer. A 
Handbook of Experimental Patholo- 
gy. Rev 967, 1512 

Wakefield, E. G. and E. G. Thorp. 
Orthostatic Albuminuria; A Compar- 
ison with Other Types of Albumin- 
uria 1565 

Waeker, J. E. Primary Hypochromic 
Anemia ; Its Importance in Medical 

and Surgical Diagnosis 1434 

Warr, O. S. and J. Alperin. Lobar 
Pneumonia; A Report of 2039 Cases.. 1474 
Watson, E. M. and W. S. Dick. Some 
Observations Concerning a Possible 
Insulin-Inhibiting Substance in Urine.1171 
Watts, J. W. Torula Infection : A Re- 
view and Report of Two Cases. Abstr. 451 
Webster, B. Effect of Carbon Arc Ir- 
radiation on the Goiter-Producing Sub- 
stance in Plants. Abstr. 587 

Weiner, J. G. Discussion of a Case of 
Gastric Carcinoma with Recurrent 

Colic 1644 

Weinfield, E. Medical Men Who Plave 
Attained Fame in Other Fields of En- 
deavor. III. Medical Humorists. IV. 
Medical Men as Inventors. V. Medi- 
cal Men as Explorers 444 

Weisman, S. a. Auricular Fibrillation : 
Ambulatorj' Treatment witli Quini- 

dinc. Abstr. 148 

Weiss, S., F. Parker, Jr. and G. P. 

Robb. A Correlation of the Hemody- 
namics, Function, and Flistologic 
Structure of the Kidney in Malignant 
Arterial Hypertension with Malignant 
Nephrosclerosis 1599 



Author Index 


1683 


Welch, A. S. Clinical Interpretation 

of Laboratorj- Reports. Rct‘ 845 

Weller, C. Antony ran Leeuwen- 
hoek, R532-1723 573 


Wells, H. G. and E. R. Loxg. The 
Chemistrj* of Tuberculosis. A Com- 
pilation and Critical Re'view of Exist- 
ing Knowledge on the Chemistrj' of 
tlie Tubercle Bacillus and Its Prod- 
ucts, the Chemical Changes and Pro- 
cesses in the Host, the Chemical As- 
pects of the Treatment of Tuberculo- 


sis. 847 

Wermer, P. The Occurrence of Peri- 
carditis Following Pulmonary Infarc- 
tion. Abstr 295 


Wetherby, kl. A Comparison of Blood 
Pressure in l^Ien and Women : A Sta- 
tistical Stud}’ of 5,540 IndiHduals 754 

White, P. and E. P. Joslik. Diabetes 
in Childhood and Adolescence. Rcu... 968 
White, P. D. and P. D. Camp. A Com- 
parison of Orthodiagraphic and Teleo- 
roentgenographic Measurements of the 


Heart and Thorax 469 

White; S. M. Presentation of the John 

Phillips Memorial Prize 10 

Whitehead, R. W., W. Darley and — . 
Studies on a Urinary Proteose. II. 

Skin Reactions and Therapeutic Appli- 
cations in Hay Fever 389 

WiGGERS, C. J. Physical and Physiolog- 
ical Aspects of Arteriosclerosis and 


Hj-pertension 12 

Wilder, R. M., F. H. Smith and I. 

Saxdieord. Obserrations on Obesity. 724 
WiLHixsoK, J. N., J. M. Blackeord and 
— . Hypertension; A Study of Two 
Hundred Two Cases Followed for an 
Average of Ten Years — with Re- 
marks on Causes and Treatment 54 

Williams, A. W. Streptococci in Rela- 
tion to Man in Health and Disease. 

Rev. 1237 

WTlsox, F. N., a. G. Macleod, — and 
P. S. Barker. Observations on Heart 
Sounds with Particular Reference to 
Gallop Rhj-thm and Sounds of Au- 
ricular Origin. Abstr 296 

Wright, C. S., J. F. Schamberg and — . 

Treatment of Syphilis. Rev. 965 

Wright, L. M., A. D. Goldhaet, — 
and R. Pemberton. The Influence of 
Age in the Experimental Production 

of Hypertrophic Arthritis 1591 

Wyatt, B. L. Chronic Arthritis and 
Fibrositis : Diagnosis and Treatment. 

Rezf. 1511 

ZECkwEr, I. T. The Effect of Cabbage 
Feeding on the I^Iorphologj' of the 

Thyroid of Rabbits. Abstr. 451 

Zereas, L. G., P. j. Fouts and — . 
Maintenance Dosage of Liver Extract 
in the Treatment of Pernicious Ane- 
mia 1298 




ANNALS OF INTERNAL MEDICINE 


SUBJECT INDEX 

Volume 6, 1932-1933 


A ccidents, Neuroses and Com- 
pensation. J. H. HuddI/Eson and 

J. R. Hunt. Rev 964 

Acetylsalicylic Acid in Asthmatic Con- 
ditions. Death Following the Use 

of — . Edit 293 

Achlorhydria, Pernicious Anemia with- 
out — ; Case Report. E. A. Hartcy and 

W. P. Murphy 1393 

Action of Benzol, Roentgen-Rays and 
•Radium on the Blood-Forming Or- 
gans, The — . E. E. Osgood 771 

Addisin in Diseases of the Blood, Obser- 
vations on — . R. S. J.IORRIS, I'l. L. 

Rich, L. Schiff, J. H. Foupger, and 

H. 1335 

Addison’s Disease and Its Relation to 
Experimental Adrenal Insufficiency. G. 

A. Harrop 1379 

Adrenal Cortical Extracts, Animal Ex- 
periments with — . J. L. Carr and C. L. 

Connor 1223 

Adrenal Insufficiency, Addison’s Disease 
and Its Relation to Experimental Ad- 
renal Insufficiency. G. A. Harrop 1579 

Adrenals, Observations on Human — with 
Especial Reference to the Relative 
Weight of the Normal Medulla. C. 

Quinan and A. A. Berger 1180 

Agranulocytic Angina — Report of a 
Case: With Bacteriological Study. A. 

E. Greer 

Albuminuria, Orthostatic — ; A Compari- 
son with Other Types of Albuminuria. 

E. G. Wakefieed and E. G. Thorp. . .1565 
Alchemy, Modern — . W. A. Noyes and 

W. A. Noyes, Jr. Rev _• 1238 

Aleukemic Myelosis with Osteosclerosis. 

D. J. Stephens and J. F. Bredeck. .1087 
Allergy, with Special Reference to Asth- 
ma. R. L. Benson ' 1^^*^ 

Ame^)ic Invasion of Lvmphoid Tissue 


and Its Probable Clinical Significance. 

W. C. BoEck 1546 

Amount of Epinephrin in Extracts of 
the Medulla, Cortex and Whole Su- 
prarenal Gland of Rabbits, Pigs, Cat- 
tle, and Horses, The — . T. Kozima, M. 
Nemoto, S. S^hto, H. Sato, and T. 

Suzuki. Abstr 295 

Amyloidosis, Pneumosilicosis and : Re- 
port of a Case of Asymptomatic Pul- 
monary Silicosis and Amyloid Kid- 
ney: Death from Uremia. J. B. 

Carey 

Analysis of 104 Cases of Carcinoma of 
the Large Intestine. H. T. KarsnER 

and B. Clark, Jr. Abstr 

Anatomy of the Autonomic Nervous 
System wiUi Special Reference to the 
Innervation of the Skeletal Muscles 
and Blood Vessels, Th^. S. V • Ran 

Anemia, ‘ PeVnicious-witliout Achlorhy- 
dria; Case Report. E. A. HarvEY an 

W. P. Murphy • • 

Anemia, Primary Hypochromic-; Its 
toportanc. in Medical and Surg.cal 

Diagnosis. J. E. WnLM,...^ 

Anemia, The Effect of Liver Therapj 
on the Neurologic Aspects of Pernic- 
ious-. P- H. Garvey, P. M. 
and E. L Guller ;• 

Anemia, The Hematopoietic Response in 

Pernicious-Following ffie Intramus- 
cular Injection of Gastric Juice. . . 

Morris, L. Schiff, G. Burger and J. 

E. Sherman. Abstr. 

Anesthesia, Modern General-, A Practi- 
cal Handbook. J. G. PoE. Rev....... 

Angina, Agranulocytic- _ Report of a 

Case: With Bacteriological Study. 

51b 

K. Greer 


1685 



1686 


Subject Index 


Animal Experiments with Adrenal Cor- 
tical Extracts. J. L. Carr and C. L. 

Connor 1225 

Annual Report of the Surgeon General 
of the Public Health Service of the 
United States for the Fiscal Year 

1932. Rev 969 

Aorta, Coarctation of the — with Re- 
port of Three Cases. G. F. Strong. 

Absir 450 

“Apiol” Poisoning, Retrobulbar Neuritis 
in the Course of — . A. Juhasz- 

Schaffer. Abstr / 706 

Apoplexy; A Study of 801 Cases Ad- 
mitted to the Kings County Hospital 
During the Five Years from 1923 to 

1928. O. C. Perkins 138-5 

Appendicitis, Chronic — . H. C. Saltz- 

STEIN 278 

Applied Pharmacology. A. J. Clark... 149 
Arachnidism, Newer Developments in 
Our Knowledge of — . Poisonous Spi- 
der Bites — . E. Bogen 375 

Arteriosclerosis, The Clinical Diagnosis 

of Pulmonary — . H. L. Ulrich 632 

Arteriosclerosis and Hypertension, Phys- 
ical and Physiological Aspects of — . C. 

J. WiGGERS 12 

Arthritis, Cardiospasm with Associ- 
ated — . J. H. Fitzgibbon 130r 

Arthritis, Conquering — . H. M. Mak- 

GOLis. Rev 299 

Arthritis, The Influence of Age in the 
Experimental Production of Hyper- 
trophic — . A. D. Golbhaft, L. M. 

Wright, and R. Pemberion 1591 

Arthritis, The Role of the Bowel in 

Chronic—. E. F. Traut 91? 

Artliritis and Fiiirositis, Chronic — ; Di- 
agnosis and Treatment. B. L. Wyatt. 

Rex’ 1511 

Artificial Fever Produced by the Sliort 
Wave Radio and Its Therapeutic Ap- 
plication. C. F. Tenney 457 

Aspects in Paradentosis (Pyorrhea), 

Newer — . H. Beck.s 65 

Assay of Goldenrod as a Cause of Hay 
Fever, An—. W. T. Vaughan and R. 

W. Crock CTT 789 

Asthenia: Clinical Types and Principles 
of Therapy. E. L. Bortz and G. M, 

Pikrsoi 319 

A'^thnin, Hay Fever and Related Dis- 


orders. A Guide for Patients. S. M. 

Feinberg. Rev 1348 

Asthma, The Local and Constitutional 
Pathology of Bronchial—. I. G. Mac- 
donald 253 

Asthma, The Role of Bacteria in Allergy 
with Special Reference to — . R. L. 

Benson 1136 

Asthma, The Successful Treatment of 
Hay Fever and Pollen — . A. Ster- 
ling 400 

Asthmatic Conditions, Death Following 
the Use of Acetylsalicylic Acid in — . 

Edit 293 

Auricular Fibrillation: Ambulatory 
Treatment with Quinidine. S. A. 

Weisman. Abstr 148 

Auricular Fibrillation and Flutter, Com- 
plete Situs Transversus with — : Report 

of a Case. H. A. Robinson 948 

Autonomic Control of the Heart, Lungs, 
and Bronchi, The — . H, L. Alexan- 
der 1033 

Autonomic Nervous System, The Anat- 
omy of the — with Special Reference 
to the Innervation of the Skeletal 
Muscle and Blood Vessels. S. W. 

Ranson 1013 

Autonomic Nervous System. The Func- 
tional Organization of the Involun- 
tary Nervous System and Its Humoral 
Mediators. W. B. Cannon 1022 

B ABINSKI, The Sign of—: A Study 
of the Evolution of Cortical Domi- 
nance of Primates. J. F. Fulton and 

A. D. Keller. Rext 588 

Bacteria, Ph^-siology of — . O. Rahn. 

Rev. 589 

Bacteriophage Therapy in Bacillary Dy- 
sentery of the Flexner Type. , J. F. 

Kessel and E. J. Rose 1193 

Bedside Teaching. Edit 1510 

Beliavior Aspects of Child Conduct. E. 

L. Richards. Rev. 590 

Benzol, Rocntgcn-Ra 3 -s and Radium on 
the Blood-Forming Organs, The Ac- 
tion of — . E. E. Osgood 771 

Bile Salts and Oleic .-Xcid and Bile Salts, 

A Comparative Study of the Choleretic 
Effect of — . R. Finkei.stein and E. W. 

1463 



Subject Index 


1687 


Biochemistry in Internal Medicine. M. 

Thumper and A. Cantarow. Rc7i... 297 
Biological and Clinical Importance of 
Ovary-Stimulating Hormones, The — . 

C. F. Fluiimann 1212 

Blood, Diseases of tlic — . S 3 'stem of Medi- 
cine: Volume XIII. H. Schlecht. 

Rev 848 

Blood, ObserTOtions on Addisin in Dis- 
eases of the — . R. S. Morris, M. L. 
Rich, D. Schiep, J. H. Foui,gf,r, and 

H. Felson 1535 

Blood Pressure in Men and Women, A 
Comparison of-—: A Statistical Study 
of 5,540 Individuals. M. Wetherbv.. 754 
Blood Vessels, The Anatomy of the Au- 
tonomic Nervous Sj'stem with Special 
Reference to the Innervation of the 
Skeletal Muscles and — . S. W. Ran- 

soN 1013 

Brain. Intracranial Tumors. P. Bailey. 

Rev 1667 

Bright’s Disease, Pathologic Differentia- 
tions in — . J. Oliver 1069 

Bright’s Disease, Science and Practice 

in — . T. Addis 1077 

Bronchi, The Autonomic Control of the 
•Heart, Lungs, and — . H. L. Alex- 
ander 1033 

Burns, Duodenal Ulcer Following Skin — . 

J. H. Fitzgibbon. Abstr 588 


C ABBAGE and Goiter in Carpath- 
ian Ruthenia: A Contribution to 

Ethnic Pathology. V. Suk. Abstr 

Cabbage Feeding, The Effect of — on the 
Morphology of the ThjToid of Rab- 
bits. I. T. Zeckwer. Abstr 

Calcium and Phosphorus on Toxicity of 
Lead in the Rat, Effect of Dietary—: 
Rationale of Phosphate Therapy. D. 

H. Shelling. Abstr 

Cancer: What Everyone Should Know 

About It. J. A. Tobey. Rev. 

Cancer Real or Apparent, Is the In- 
crease of — ? 1^1. T. ^Iacklin. Abstr. . . 
Carcinoma of tlie Large Intestine, An- 
alysis of 104 Cases of . H. T. Kars- 

NER and B. Clark, Jr. Abstr 

Carcinoma of the Liver in Chinese, Fur- 
ther Observations on Primary—. G. F. 

Strong and H. H. Pitts 

Carcinoma of the Lung in the Miners 


451 

451 


962 

149 

706 

705 

485 


of Joachimstal, Primary. Edit 585 

Cardiac Complications of Hyperthyroid- 
ism, Some Unusual — : A Report of 
Four Cases. C . Smith and H. C. 

Sauls 1097 

Cardiac Complications of Trichterbrust, 

The—. J. G. Carr 885 

Cardiac Diagnosis, The Value of the 
Posterior- Anterior Chest Lead in — . A. 

Lieberson and F. Liberson 1315 

Cardiac Failure: Report of a Case of 
Cardiac Decompensation of Fourteen 
Months' Duration. E. J. Stieglitz . . . 406 
Cardiac Histopathology in Thyrotoxico- 
sis and Adenomatous Goiter. Edit 294 

Cardiac Output of Man in Health and 
Disease, The — . A. Grollman. Rev. . . 846 
Cardiospasm with Associated Arthritis. 

J. H. Fitzgibbon 1305 

Carotinema Associated with the Inges- 
tion of Pumpkin: Report of a Case. 

A. C. Curtis and E. E. Kleinschmidt. 751, 
Case of Friedliinder’s Pneumonia, A — . 

E, H, Bensley. Abstr 148 

Casts in Normal Persons, The Signifi- 
cance of Urinary — . H. C. Jamieson. 

Abstr 960 

Central Nervous System, Fungus In- 
fections of the — . W. Freeman 595 

Cerebral Localization, The Trend in — . 

L. F. Barker 697 

Certain Factors in the Localization of 

Disease. Edit 1663 

Changes Observed in the Heart Shadow 
in Toxic Goiter before and after 
Treatment. O. J. Menard and L. M. 

Hurxthal 1634 

Chemistry, Principles of — : An Introduc- 
tory Textbook of Inorganic, Organic 
and Physiological Chemistry for Nurs- 
es and Students of Home Economics 
and Applied Chemistry. With Labora- 
tory Experiments. J. H. Roe. Rev. . . . 847 
Chemistry' for Students of Biology and 
Medicine, Physical — D. I. Hitch- 
cock. Rev 1237 

Chemistry of Tuberculosis, The — . A. 
Compilation and Critical Review of Ex- 
isting Knowledge on the Chemistry' of 
the Tubercle Bacillus and Its Pro- 
ducts, the Chemical Changes and Pro- 
cesses in the Host, the Chemical As- 
pects of the Treatment of Tuberculo- 



1688 


Subject Index 


sis. H. G. Wells and E. R. Long. 

Rev 847 

Chief, The — : Remarks to the First Grad- 
uating Class of the Medical Depart- 
ment of the Duke University on the 
Occasion of the Planting of a Sprig 
of Iv}’’ from 13, Norham Gardens. W. 


S. Thayer. Abstr ‘ 586 

Child and tlie Tuberculosis Problem, 

The — . J. A. Myers and W. P. Shep- 
ard. Rev 1117 

Qiild Conduct, Behavior Aspects of — . 

E. L. Richards. Rev 590 

Children, Ten Years at the Lymanhurst 
School for Tuberculous — . J. A. 

Myers 672 

Children’s Tonsils In or Out. A. D. 

Kaiser. Rev 1347 

Choleretic Effect of Bile Salts and Oleic 
Acid and Bile Salts, A Comparative 
Study of the — . R. Finkelstein and 

E. W. Lipschutz 1465 

Chorea for 300 Years, On the Trans- 
mission of Huntington’s, — the Bures 
Family Group. P. R. Vessie. Abstr. 843 


Chronic Appendicitis. H. C. Saltzstein. 278 
Chronic Arthritis and Fibrositis: Diag- 
nosis and Treatment. B. L. Wyatt. 

Rev 1511 

Chronic Invalidism with Marked Per- 
sonality Changes Due to Myxedema. 

H. F. Stoll 806 

Cinchophen and Allied Compounds, Sub- 
acute Yellow Atrophy of the Liver 
Following Ingestion of — . W. K. Grigg 

and V. C. Jacodsen 1280 

Cinchophen Hypersensitiveness ; A Re- 
port of Four Cases and a Review. 

C. L. Short and W. Bauer 1449. 

Cinchophen Poisoning, Fatal — : Report 
of Six Cases. L. Parsons and W. G. 

Harding, 2.vd 514 

Circulatory Failure, Modern Muscle 

Physiology and—. J. C. Meakins 506 

Cirrhosis, Etiologj- and Pathogenesis of 

Hep.itic — . T. L. Althausen 1080 

Cirrhosis of the Liver. F. B. Mallory. 

Abstr 147 

Clinical .Aspects of Gastric Secretion. 

A. I.. BLOOStFILLD 307 

Chuical .Aspects of the Elcctrocardio- 

vram. H. K. B. Pardee, AV:- 1668 

Clinical Dingno.sis of Pulmonary Arte- 


riosclerosis, The—. H. L. Ulrich 632 

Clinical Endocrinolog}'’ of the Female. 

C. Mazer and L. Goldstein. Rev. . . 844 
Clinical Interpretation of Jaundice Based 
on Physiologic Principles. I. W. Held 

and M. Kramer 207 

Clinical Interpretation of Laboratory 

Reports. A. S. Welch. Rev 845 

Clinical Significance of Leukopenia with 
Special Reference to Idiopathic Neu- 
tropenia, The — . S. R. Mettier and 

H. T. Olsan 855 

Clinical Significance of the Systolic 
Murmur, The — : A Study of 1000 Con- 
secutive “Non-Cardiac” Cases. A. R. 

Freeman and S. A. Levine ..1371 

Clinical Study of the Atrophic Tongue, 

The — . W. S. Middleton 352 

Clinical Study of the Graves’ Constitu- 
tion and Its Relation to Thyroid Dis- 
ease, A — . C. H. Fortune 869 

Clinical Teaching with Special Reference 
to Bedside Study of Disease. L. J. 
Moorman 289 


Clio Medica. VII. Medicine Among the 
American Indians. E. Stone. Rev... 453 
Clubbing of Fingers and Toes, Fam- 
ilial Congenital — ; Report of a Case. 

O. B. Ragins and E. B. Freilich.. 946 
Coarctation of the Aorta with Report 
of Three Cases. G. F. Strong. 

Abstr 450 

Colonic Irrigation. W. K. Russell. 

Rev.. . 1238 

Comparative Cost of Medical Journals, 

The—. Edit 449 

Comparative Study of the Choleretic 
Effect of Bile Salts and Oleic Acid 
and Bile Salts, A — . R. Finkelstein 

and E. W. Lipschutz 1465 

Comparison of Blood Pressure in Men 
and Women, A — : A Statistical Study 
of 5,540 Individuals. M. Wetherby.. 754 
Comparison of Orthodiagraphic and 


Tclcoroentgenographic Measurements 
of the Heart and Thorax, A — . P. D. 

White and P. D. Camp 469 

Compensation, Accidents, Neuroses and 
— . J. H. Huddleson and J. R, Hunt. 

Rev. ; 964 

Complete Situs Transversus with .Auri- 
cular Fibrillation and Flutter: Re- 
port of a Case. H. A. Robinson 948 



1689 


Subject Index 


Conquering Arthritis. H. Margolis. 

Rev 

Constitution, Twins as Biologic Controls 
in the Study of Human—; An Addi- 
tional Approach to the Study of Clini- 
cal Medicine. H. M. Margolis and V 


299 


1489 


253 


W. 

Constitutional Pathology of Bronchial 
Asthma, The Local and—. I. G. jMac- 



Commlsions, Two Cases with ; One Ne- 
cropsy Report. Insulin Hypoglyce- 
mia; — . B. D. Bowex and G. Beck.. 1412 
Cord Bladder, Results of Sympathecto- 
my in the Treatment of Peripheral 
Vascular Diseases, Hirschsprung’s 

Disease, and — . A. W. Adson 

Coronary Arteries (Myocarditis), Dis- 
eases of tlie-. D. C. Sutton and H. 

Lueth. Rev • 

Correlation of the Hemodynamics, 
Function, and Histologic Structure of 
the Kidney in Malignant Arterial Hy- 
pertension with Malignant Nephro- 
sclerosis, A— S. Weiss, F. Parker, 

Jr. and G. P. Robb I “ V- 

Cost of Medical Journals, The Com- 
parative — . Edit 

Courts and Doctors. L. P. Stryker. 


589 


1599 


449 


Rev. 


151 


597 


Criteria for tlie Classification and 

nosis of Heart Disease. Rev. - ...... 107 

Cultures of Leukemic Blood Leukocytes. 

M. Pierce. Absir • 

Cystinuria in Healthy Young Men and 
Women, The Occurrence of-. H. a. 

Cy^rof’ the' Dysentery-Producing E«- 

dameba histolytiea in a Baltimore Dog. 

J. Andrews • 

^ FuSns S the Cell in Health and 

Disease. A Textbook ° 

Ttinlotrv E. V. COWDRY. (Ed.) Rev... 
O^olo J^'and Cellular Pathology of the 
Nervous System. W 


586 


844 


Penfield. Rev. 452 


EATH Following the Use of 

JJ Acetylsalkylic Acid in Asthmatic 
Conditions. Edit - . • • • • • 

Death Rates in a Group of Insured Per- 
sons. 


293 


968 


842 


590 


Dermatitis. The Patch Test in the Diag- 
nosis of Contact — . S. Ayres, Jr. and 

N. P. Anderson H61 

Dermatology, An Introduction to — . R. L. 

Sutton and R. L. Sutton. Jr. Rev. . 968 
Dermatolog}% The History of— W. A. 

PusEY. Rev 1239 

Descriptive Atlas of Radiographs, A—: 

An Aid to Modern Clinical Methods. 

A. B. Bertwistle. Rev 965 

Diabetes, Heredity in — . W. Allan 1272 

Diabetes, The Incidence of Tuberculosis 
in — . L. I. Kramer and H. A. Law- 

son 1426 

Diabetes in Childhood and Adolescence. 

P. White and E. P. Joslin. Rev... 
Diabetes Alellitus, Hypertrophy of the 
Parotid Glands a Sign of — . E. Flaum. 

Absir. 

Diabetes Mellitus in Childhood. F. 

Freise and J. M. J.ahr. Rev 

Diabetics with Diet and Insulin, Stand- 
ardization of—. J. T. Beardwood, Jr.. .1407 
Diagnosis and Treatment of Diseases of 
the Thyroid Gland. G. Crile. Rcv....\W 
Diathermy in the Treatment of General 
Paralysis and in Wassermann-Fast 
Syphilis. J. F. Schamberg and T. 

Butterworth. Absir 961 

Dictionary, Lang’s German-English — of 
Terms Used in Medicine and the Al- 
lied Sciences with Their Pronuncia- 
tion. M. K. Meyers. Rev 297 

Differential Diagnosis of Endocrine Dis- 
orders, The—. A. W. Rowe. Rev 1118 

Differential Diagnosis of Primary Neo-' 
plasms of the Mediastinum, The—. 

C. D. Haagensen. Abstr 842 

Discussion of a Case of Gastric Carcino- 
ma with Recurrent Colic. J. G. WeinER.1644 
Diseases of the Coronary Arteries (My- 
ocarditis). D. C. Sutton and H. 

Lueth. Rev 689 

Diseases of the Eye. H.E. Fuchs. Rev. .1669 
Diseases of the Heart. T. Lewis. Rev...\66% 
Diseases of the Kidney. W. G. Ball and 

G. Evans. Rev 70S 

Diseases of the Spinal Cord. W. B. 

Cadwalader. Rev 1512 

Diseases of the Thyroid Gland with Spe- 
cial Reference to Thyroto.xicosis. C. 

A. Joll. Rev ^67 


1690 


Subject Index 


Doctrine of the Healing Power of Na- 
ture Throughout the Course of Time, 

The — . M. Neuburger. Rev 1670 

Drugs and Medicines, Non-Medical Dis- 
tribution of — . Edit 143 

Duodenal Ulcer Following Skin Burns. 

J. H. Fitzgibbon. Ahstr 588 

Duodenal Ulcers, Oral Administration of 
Metaphen in the Treatment of Gastric 

and — C. AT Trippe 901 

Dysentery of the Flexner Type, Bac- 
teriophage Therapy in Bacillary — . J. 

F. Kessel and E. J. Rose 1193 

Dysentery-Producing Endaineba histo- 
lytica in a Baltimore Dog, Cysts of 
the — . J. Andrews. Abstr 586 

CONOMIC Aspects of Treating 

Syphilis Adequately. Edit 839 

Effect of Cabbage Feeding on the Mor- 
phology' of the Thyroid of Rabbits, 

The — . I. T. ZecivWER. Abstr 451 

Effect of Carbon Arc Irradiation on the 
Goiter-Producing Substance in Plants. 

B. Webster. Abstr 587 

Effect of Dietary Calcium and Phos- 
phorus on Toxicity of Lead in the Rat: 
Rationale of Phosphate Therapy. D. 

H. Shelling. Abstr 962 

Effect of Liver Therapy on the Neuro- 
logic Aspects of Pernicious Anemia, 

The — . P. H. Garvey, P. AI. Levin and 

E. 1. Guller 1441 

Effects of the Administration of Glucose 
and Insulin on the Glycogen Content 
of Normal and Experimentally Dam- 
aged Livers. T, L. Althausex 193 

hlccirocardiograin. The Value of the 
Posterior-.*\nterior Chest Lead in Car- 
diac Diagnosis. A. Lif.berson and F. 

Liberson 1315 

Electrocardiogram, Clinical Aspects of 

the — . M. E. B. Pakdeil Rezr. 1668 

Electrocardiograms and Associated Clin- 
ical Conditions, A Study of 800 Ab- 
normal — . M. A. AIortensen 1308 

Electrocardiograms and Roentgen-Ray 
Measurements before and after Ther- 
apy. Tlic Heart in Alyxcdema — . J. 
Lerman, R. j. Clark and J. H. 

■Means 1251 

Encephalitis I.ctlinrgica, An Unusual 
Speech Disorder Following — : Its In- 


terpretation and Therapeutic Alanage- 

ment. A. Gordon 895 

Encephalomyelitis, A Summary of Re- 
cent Studies on Equine — . K. F. Meyer. 645 
Endameba histolytica in a ^Baltimore 
Dog, Cysts of the Dysentery-Produc- 
ing — . J. Andrews. Abstr 586 

Endocarditis,, Friction Rub over the 
Liver in a Patient with Subacute Bac- 
terial — . M. Kasich 689 

Endocrine Disorders, The Differential 
Diagnosis of — A. W. Rowe. Rev.. . . .1118 
Endocrinology of the Female, Clinical — . 

C. Mazer and L. Goldstein. Rev 844 

Epilepsy, Some Recent Observations Re- • 
garding the Nature of — . I. McQuar- 

RIE 497 

Epiriephrin in Extracts of the Medulla, 
Cortex and Whole Suprarenal Gland 
of Rabbits, Pigs, Cattle, and Horses, 

The Amount of — . T, Kozima, M. 
Nemoto, S. Saito, H. Sato, and T, 

Suzuki. Abstr '295 

Errors in the Diagnosis of Diseases As- 
sociated with Jaundice: Observations 
Based on 533 Cases Verified by Opr 
eration or Necropsy. G. B. Euster- 

MAN 608 

Erythrocytes, A Further Study of a 
White Family Showing Elliptical — . 

W. C. Hunter 775 

Essential (Primary) Hypertension: A 
Clinical and Morphological Study of 
375 Cases. F. D. Murphy, J. Grill, 

B. Pessin and G. F. Moxon 31 

Etiology and Pathogenesis of Hepatic 

Cirrhosis. T. L. Althausen 1080 

E.xaminers, The National Board of Med- 
ical — . Edit 1232 

Expectant Mother’s Handbook, The — . 

F. C. Irving. Rev 589 

Experimental and Clinical Study of Pain 

in the Pleura, Pericardium and 
Peritoneum, An — . J. A. Capps and 

G. H. Coleman. Rezf 453 

Experimental Intravenous Administra- 
tion of Colloidal Thorium Dio.xide, 

The — . D. A. Irwin. Abstr 706 

Experimental Pharmacology and Toxi- 
cology : A Selected Laboratory Course. 

H. G. Barbour. Rez' 969 

Experimental Transmission of Tular- 
emia by Mosquitoes. C. B. Philip, 




Subject Index 


1691 


G. E. Davis and R. R. Packer. Abstr. 705 
Eye, Diseases of the — . H. E. Fuchs. 

Rcz'. 1669 

F actors in Localization of Dis- 
ease. Edit 1663 

Failing Heart of Middle Life, The — . A. 

S. Hyman and A. E. Parsonnet. Rev. 708 
Familial Congenital Clubbing of Fingers 
and Toes: Report of a Case. O. B. 

Ragins and E. B. Freiuch 946 

Fatal Cinchophen Poisoning: Report of 
Six Cases. L. Parsons and W. G. 

Harding, 2kd 514 

Fever, Artificial — Produced by the Short 
Wave Radio and Its Therapeutic Ap- 
plication. C. F. Tenney 457 

Fever and Blood Protein Changes in 
Regard to Defense Against Infection, 

The Significance of — . H. A. Rei- 

MANN 362 

Fibrositis, Chronic Arthritis and — : Di- 
agnosis and Treatment. B. L. Wyatt. 

Rev 1511 

First Aphorism of Hippocrates, The — . 

G. Dock 129 

Friction Rub over the Liver in a Pa- 
tient with Subacute Bacterial Endo- 
carditis. M. Kasich 689 

Functional Organization of the Invol- 
untar}' Nervous System and Its 
Humoral Iklediators, The—. W. B. 

Cannon 1022 

Fungi, Sensitization to — . G. T. Brown. 655 
Fungous-Diseases: A CHnico-Mycologi- 

cal Text. H. P. Jacobson. Rev 966 

Fungus Infections of the Central Ner- 
vous System. W. Freejian 595 

G allop Rhythm and Sounds of 
Auricular Origin, Observations on 
Heart Sounds with Particular Refer- 
ence to — . A. G. Macleod’ F. N. Wil- 


son and P. S. Barker. Abstr 296 

Gastric and Duodenal Ulcers, Oral Ad- 
ministration of :Metaphen in tlie Treat- 
ment of—. C. M. Trippe 901 

Gastric Carcinoma with Recurrent Colic. 


Discussion of a Case of — . J. G. Wei- 
ner 

Gastric Juice, The Hematopoietic Re- 
sponse in Pernicious Anemia Follow- 
ing the Intramuscular Injection of — . 


R. S. Morris, L. Schiff, G. Burger, 

and J. E. Sherman. Abstr 961 

Gastric Physiology' and Clinical Medi- 
cine. Edit 703 

Gastric Secretion — The Electrolytes be- 
fore and Their Changes at V arious 
Periods after Histamine Stimulation. 

L. Martin, M. Morganstern and 


M. L. Carroll 91 

Gastric Secretion, Clinical Aspects of — . 

A. L. Bloomfield 307 

Gastric Secretion, Standards of Normal 

in — . W. C. Alvarez 314 

Gastric Secretion of Normal Individuals 
Following Stimulation by Histamine, 
Variations in the Volume and in the 
Acid Content of — . F. Engelbach and 


C. L. Brown 1560 

General Paralysis and in Wassermann- 
Fast Sy’philis, Diathermy' in the Treat- 
ment of — . J. F. Schamberg and T. 

Butterworth. Abstr. 961 

Generalized Myositis Fibrosa. E. H. 
Schwab, P. Brindley, M. Bodan- 

SKY, and T. H. Harris 422 

Genetics, A Proposed Course in Medi-' 
cal — . The Teaching of Inheritance of 
Disease to Medical Students. M. T. 

Macklin 1335 

Gly'cogen Content of Normal and Ex- 
perimentally' Damaged Livers, Effects 
of the Administration of Glucose and 
Insulin on the — . T. L. Althausen. . 193 
Glycosuria, Renal — . A. AIarble. Abstr. 707 
Goiter, Cardiac Histopathology in Thy- 
rotoxicosis and Adenomatous — . Edit. 294 
Goiter before and after Treatment, 
Changes Observed in tlie Heart 


Shadow in Toxic — . O. J. AIenard 

and L. M. Hurxthal 1634 

Goiter in Carpathian Ruthenia, Cabbage 
and — : A Contribution to Ethnic Path- 
ology. V. SuK. Abstr 451 

Goiter-Producing Substance in Plants, 
Effect of Carbon Arc Irradiation on 

the — . B. Webster. Abstr 587 

Goldenrod as a Cause of Hay Fever, An 
Assay' of — . W. T. Vaughan and R. 

W. Crockett 789 

Graves’ Constitution and Its Relation to 
Thy'roid Disease, A Clinical Study of 
the — . C. H. Fortune 869 



1692 


Subject Index 


Guide to Human Parasitology for Medi- 
cal Practitioners, A — . D. B. Black- 
lock and T. Southwell. Rev 966 

H andbook of Experimental Path- 
ology, A — . G. Wagoner and R. P. 

Custer. Rev. 967, 1512 

Hay Fever, A Method of Evaluation of 
Results in — ; Its Application to Cer- 
tain Modes of Treatment. S. M. 

Feinberg 1153 

Hay Fever, An Assay of Goldenrod as a 
Cause of — . W. T. Vaughan and R. W. 

Crockett 789 

Hay Fever, Skin Reactions and Thera- 
peutic Applications in — . Studies on a 
Urinary Proteose. II — . W. Darley 

and R. W. Whitehead 389 

Hay Fever and Pollen Asthma, The 
Successful Treatment of — . A. Ster- 
ling 400 

Hay Fever and Related Disorders, Asth- 
ma, — . A Guide for Patients. S. M. 

Feinberg. Rev. 1348 

Health Service of the United States for 
the Fiscal Year 1932, Annual Report 
of the Surgeon General of the Pub- 
lic — . Rev 969 

Heart, Diseases of the — . T. Lewis. Rcv.l66S 

Heart, Lungs, and Bronchi, The Auto- 
nomic Control of the — . H. L. Alexan- 
der 1033 

Heart, The Nutritional Mechanism of 
the — , and the Results of Interference 

with It. L. CoNDORELLi. Rcv. 969 

Heart and Thorax, A Comparison of 
Orthodiagraphic and Teleorocntgeno- 
graphic Measurements of the — P. D. 

White and P. D. Camp 469 

Heart Disease, Criteria for the Classifi- 
cation and Diagnosis of — . Rev 1670 

Heart in Myxedema, The — : Electro- ' 
cardiograms and Roentgen-Ray Mea- 
surements before and after Therapy. 

J. Leuman, R. J. Clark and J. H. 

Means 1251 

Heart of Middle Life, The Failing — . A 
S. Hym.\n and A. E. Parsoxnet. 

70S 

Heart Rate, The—. E. P. Boas and E. F. 

nOU>SC!IM!DT. Rez>. 709 

Iseart Sliadow in Toxic Goiter before 
and after Treatment, Changes Ob- 


served in the — . 0. J. Menard and 

L. M. Hurxthal 1634 

Heart Sounds with Particular Refer- 
ence to Gallop Rhythm and Sounds 
of Auricular Origin, Observations on — . 

A. G. Macleod, F. N. Wilson and 

P. S. Barker. Abstr. 296 

Hematopoietic Response in Pernicious 
Anemia Following the Intramuscular 
Injection of Gastric Juice, The — . R. 

S. Morris, L. Schiff, G. Burger and 


J. E. Sherman. Abstr 961 

Hepatic Distomatosis in Cuba. P. Kouri 

and R. Arenas. Rev 710 

Heredity in Diabetes. W. Allan 1272 

Hippocrates, The First Aphorism of — . 

G. Dock 129 

Hirschsprung’s Disease, and Cord Blad- 
der, Results of Sympathectomy in the 
Treatment of Peripheral Vascular 
Diseases; — . A. W. Adson 1044 


Histamine, Variations in the Volume 
and in the Acid Content of Gastric 
Secretion of Normal Individuals Fol- 
lowing Stimulation by — . F. Engel- 

BACH and C. L. Brown 1560 

Histamine Stimulation, Gastric Secre- 
tion — The Electrolytes before and 
Their Changes at Various Periods 
after — , L. Martin, M. Morganstern 


and M. L. Carroll 91 

Historic Montreal: Metropolis of Can- 
ada and Mother of the Cities of the 

West. M. E. Abbott 815 

History of Dermatologj', The — . W. A. 
Pusey. Rev 1239 


Hodgkin’s Disease Secondarily Infected 
with a Strain of Pathogenic Monilia, 

The Report of a Case of Early — . S. R. 
Haytiiorn, G. H. Robinson and L. 

Johnson 72 

Hormones, The , Biological and Clinical 
Importance of Ovary-Stimulating — . C. 

F. Fluhmann 1212 

Hospital, The Modern — ; Its Relation- 
ship to the Ph}'sician. B. W. Black. . 563 
Hyperinsulinism, Spontaneous Hypogly- 
cemia Versus — . Edit 1507 

Hj-pertension : A Studj' of Two Hund- 
red Two Cases Followed for an .Aver- 
age of Ten Years— witli Remarks orj 
Causes and Treatment. J. M. Black- 
ford and J. N. Wilki.vson 54 



1693 


Subject Index 

aents The Teaching of— •- A- 

Hvpcrtension. Essential ^e in Medical Genehcs- M. 

•cwrf and ““'’iVtrrm 1. Gmu.. “r'iiafeedAtiopl.y of Subcutan- 

375 Case-.. 31 F^Followmg EoP-tadl-'g: 

®' TSn'"pliiato' ttas of-: EoP»'‘ ^ 1322 

^^T\snccts of Arteriosclerosis an • GELB2\cn. Diabetics 

? ; insolm, “ V»avooP, J.-WO? 

Hypertension the Hcnio- Hypoglycem'"^ ^ 

; of he Kidney in ^lahgnant ^ Farther Obser- 

WEIS. F. "S: !. . ■ •: • ■ — 

H^TtSiyr^oidLii, Liver Function in ^ 

S ^'=!?"''"sobIf G.;u;.;al car- M. Warso. and W. S 

"Saf SrplSfions of-. A ” D.cn - ■ ' - — ' Confen. of 

?” 'C,nara»rEnpinJ^^^^^^^ .03 

Sauls.... Parotid Glands a Livers, Effects » Alth^vusen.. 193 

ag„ofDiabclosJWE*“;^^;,^“™: 842 D»‘» 146 

Htnot'i;n;-'s;ggVsiion'' ^f “Modicl* ''l'* ”%j3 

AnoX' W-O'-l Ita J- «: “rXea- of eVr- 

?“orS in Modloa. In.«»- “U H. T. ,^5 

Diagnosis. J. E. \\ Aa^P' (3,505 B. Cn-WK. J*' p'’p^,','onv. Em.. .1667 

port. E. D- ®°' H..pcrinsulm.sra, s„„„n and E. L. .^^ppoodnemg 

Hypoglycemia A 0^4 • 1507 on «« Efect of Carbon 

Spontaneous-. Ed p„i,e„c Snbstance 587 

Hnnnlialamos and p, W»sr i„,„p,etation 

Nervous System, Cushing. Ti-MnlfE Clinical I ppinci- 

the Pituitary Body, • • I 347 TAU^^ ^ ^ on Physiologic 

Rev O oi- Base^^^^ 

TNCIDENCE of Tuberculosis m Dm- . ^ndice, Errors m ^""."observations 

FbeS^Hie-. B. L , 0 S 

Inta^orCan^e;^^^^^^^^^^^ 706 ,0 

Marc'tE.' The H ^"'"'‘“JnbpniemoHal Prize, The- 

ditis Following Pulmonarj ^ 295 jolm PlnUips 

Infection, The Significance J F qGENIC Di b /9 d 

Blood Protein Changes m , 3^2 ^ of the^ ^ G. Ball 

WaiOHT. and RJ4- ^j,dieal Sto- 
Inheritance of Disea 



1694 


Subject Index 


sis, A Correlation of the Hemodynam- 
ics, Function, and Histologic Structure 
of the— S. Weiss, F. Parker, Jr. 
and G. P. Robb 1599 

L aboratory Reports, Clinical 
Interpretation of — . A. S. Welch. 

Rev 845 

Lang’s German-English Dictionary of 
Terms Used in Medicine and the Al- 
lied Sciences with Their Pronuncia- 
tion. M. K. Meyers. Rev 297 

Lawrence-Aloon-BiedI Syndrome. W. 

A. Reilly and H. Lisser. Abstr 587 

Lead in the Rat, Effect of Dietary Cal- 
cium and Phosphorus on Toxicity of — : 
Rationale of Phosphate TherapjL D. 

H. Shelling. Abstr 962 

Leeuwenhoek, Antony van — . 1632-1723. 

C. V. Weller 573 

Leeuwenhoek, The Tercentenary of An- 
tony van — . Edit 585 

Leukemic Blood Leukocytes, Cultures 

of — . Al. Pierce, Abstr 597 

Leukocytes, Cultures of Leukemic Blood 

— . M. Pierce. Abstr 597 

Leukopenia, The Clinical Significance 
of — with Special Reference to Idiopatli- 
ic Neutropenia. S. R. Mettier and H. 

T. Olsan 855 

Ifipoid Histiocytosis), Niemann-Pick’s 
Disease (Essential — . R. A. Knox and 

G. W. Ramsey 218 

Liver, Cirrhosis of the — . F. B. AIallory. 

Abstr 147 

Liver, Further Observations on Primary 
Carcinoma of the — in Chinese. G. F. 

Strong and H. H. Pitts 485 

Liver, Subacute Yellow Atrophy of the — 
Following Ingestion of Cinchophen 
and .‘Mlicd Compounds. W. K, Grigg 

and V. C. Jacobsen 1280 

Liver Extract, Alaintcnance Dosage of — 
in the Treatment of Pernicious Ane- 
mia. P. J. Fouts and L. G. Zerfas.. 1298 
Liver !• unction in Hypcrth 3 'roidism. 


S. S. LlcnT.M,^^^ Abstr 961 

Liver I herapy, The Effect of — on the 
Netirologic Aspects of Pernicious 
.•Xnrmia. P. II. Gap.vf.v, P. M. Levin 
and E. 1. Gui.lkr 1441 


i.ncrt. Effects of the Adrnini.slration of 
fdneex^o and liiMtlin on the Gljxogcn 


Content of Normal and Experimen- 
• tally Damaged — . T.L. AltbnhausEN. 193 
Lobar Pneumonia; A Report of 2039 
Cases. O. S. Warr and J. Alperin. .1474 
Local and Constitutional Pathology of 
Bronchial Asthma, The — . I. G. 

Macdonald 253 

Localization of Disease, Certain Factors 

in the — . Edit 1663 

Localized Atrophy of Subcutaneous Fat 
Following Repeated Injections of In- 
sulin; Report of a Case. F. Engel- 

BACH 1322 

Lung, Primary Carcinoma of the — in 

the Miners of Joachimstal. Edit 585 

Lungs, and Bronchi, The Autonomic 
Control of the Heart, — . H. L. Alex- 


ander 1033 

Lymphoid Tissue and Its Probable Clin- 
ical Significance, Amebic Invasion of — . 

W. C. Boeck 1546 

M aintenance Dosage of Liver 
Extract in the Treatment of Per- 
nicious Anemia. P. J. Fouts and L. 

G. Zerfas 1298 

Malnutrition, Insulin in — : Furtlier Ob- 
servations. R. D. Metz 743 

Man and Medicine; An Introduction to 
Medical Knowledge. H. E. Sigerist. 

Rev. 707 


Manner of Onset in Acute Rheumatic 
Fever As Seen in New York City, 

The — . H. Brooks and C. O’Regan.. 717 
McCrae, John — , Lieutenant Colonel — 
Canadian Army Medical Corps. The 
Poet of Flanders Fields : — . L. H. 


Roddis 1657 

Mediastinum, The Differential Diagnosis 
of Primary Neoplasms of the — . C. D. 

Haagensen. Abstr 842 

“Medical Care for the American Peo- 
ple.” Edit 1231 


Medical Men Who Have Attained Fame 
in Other Fields of Endeavor. III. 
Medical Humorists. IV. Medical Men 
as Inventors. V. Medical Men as Ex- 
plorers. E. Weinfield 444 

Medical Poet of the Middle Border, 
William Savage Pitts, M.D., A — . L. 

H. Roddis 952 

Medicine, Biochemistry in Infernal — , M. 
Trumpkr and A. Cantakow. Rev. 297 



Subject Index 


1695 


Medicine, Internal— Its Theory and 

Practice. J. H. Musser. Rev 963 

Medicine, System of—: Volume XIII, 
Diseases of the Blood. H. Schleciit. 



Memorial Prize, Presentation of the 

John Phillips—. S. M. White 10 

Metaphen, Oral Administration of in 
the Treatment of Gastric and Duode- 
nal Ulcers. C. M. Trippe 901 

Method of Evaluation of Results in Hay 
Fever, A— ; Its Application to Certain 
Modes of Treatment. S. AI. Feix- 

BERG 

Methodist Episcopal Hospital, Proced- 
ure Book of the — . Rez' 1069 

lilethodologj’ in Therapeutic Investi- 
gation. P. M-A-RTIxi. Rev 710 

Methyl Cyanide, Production of Thyroid 
Hyperplasia in Rats and Alice by Ad- 
ministration of — . A. W. Spexce and 

D. AIarixe. Abstr -^6 

Migraine Syndrome, The — . O. T. Os- 

BORXE...: 691 

Aligrating Pneumonia: Certain Mechan- 
ical Factors in Its Production, Preven- 
tion, and Treatment. W. B. Faulk- 
XER. Jr., a. N. Frege.au and E. C. 



Alodern Alchemy. W. A. Noyes and 

W. A. Noyes, Jr. Rev -1238 

Modern General Anesthesia, A Practi- 
cal Handbook. J. G. Poe. Rev. ISI 

Modern Hospital, The—: Its Relationship 

to tlae Physician. B. W. Black • 

Alodern Aluscle Physiologj' and Cir- 

culatorj' Failure. J. C. AIeakixs 

Monilia, The Report of a Case of Early 
Hodgkin’s Disease Secondarily In- 
fected Avitli a Strain of Pathogenic 
S. R. H.aythorx, G. H. Robixsox' 

and L. Johxsox 

Montreal. Historic—: Metropolis of Can- 
ada and Alother of the Cities of the 

West. AI. E. Abbott 

Alosquitoes, Experimental Transmission 
of Tularemia by — . C. B. Philip, G. 

E. D.avis and R. R. Parker. Abstr... 
Alurmur, The Clinical Significance of the 
Systolic—: A Study of 1000 Consecu- 
tive “Non-Cardiac” Cases. A. R. 

M.AX and S. A. Levixe 

Aluscle PhvsiologA' and Circulatory 


Failure, Afodern — . J. C. AIeakixs .... 506 
Aluscles and Blood Vessels, The An- 
atomy of the Autonomic Nervous Sys- 
tem with Special Reference to the In- 
nervation of the Skeletal — . S. W. Ran- 
^613 

Afyelosis, Aleukemic— wth Osteosclero- 
sis. D. J. Stephexs and J. F. Bre- 



Alyiasis, An Obstinate Case of Intesti- 
nal — . W. B. Herms and Q. O. Gil- 

941 

BERT 

(Myocarditis), Diseases of the Coron- 
ary' Arteries— D. C. Sutton and H. 

Lueth. Rev 689 

Afyositis Fibrosa, Generalized . E. H. 
Schwab, P. Brindley, AI. Bodansky, 

and T. H. Harris 422 

Myxedema, Chronic Invalidism with 
Afarked Personality Changes Due to—. 

H. F. Stoll 806 

Alyxedema, The Heart in—: Electrocar- 
diograms and Roentgen-Ray Aleasure- 
ments before and after Therapy'. J. 
Lehman, R. J- Clark and J. H. 



N ational Board of Medical Ex- 
aminers, The-. Edit 1232 

Neoplasms of the Alediastinum, The Dif- 
ferential Diagnosis of Primary . C. D. 

Haagensen. Abstr 842 

Nephritis, The Relation of Lipoid Ne- 

phrosis to — . E. T. Bell 

Nephritis. Pathologic Differentiations in 

Bright’s Disease. J. Oliver... ..1069 

Nephritis. Science and Practice in 

Bright’s Disease. T. Addis 1077 

Nephrosis, The Relation of Lipoid- to 

Nephritis. E. T. Bell 

Nerves, Outline of the Cranial-. J. Fa- 

looo 

Neuritis, Retrobulbar— m the Course of 
“Apiol” Poisoning. A. Juhasz- ^ 

Schaffer. Abstr 706 

Neurological Charts and Schemes witli 
Explanatory Notes. The Principal 
Nervous Pathway:- A. T. R-.smcs- 

Neuroses and Compensation, Accidents,—. 

T H Huddlesox and J. R. Hunt. 

J- 964 



Neutropenia. The Clinical Significance 



1696 


Subject Index 


of Leukopenia with Special Reference 
to Idiopathic—. S. R. Mettier and 

H. T. Olsan 855 

Niemann-Pick’s Disease (Essential Li- 
poid Histiocj’^tosis). R. A. Knox and 

G. W. Ramsey 218 

Non-Medical Distribution of Drugs and 
Medicines. Edit 143 


Nonspecific Protein, Early and Late 
Effects of Parenteral Injections of a — : 
Conclusions Drawn from Experimen- 
tal Work on the Modus Operand! of 
the Therapeutic Agent, and on the 
Etiolog}”- of the Lesion Helped by It. 


Peptic Ulcer : — . L. Martin 622 

Nutritional Mechanism of the Heart, 

The — , and the Results of Interference 
with It. L. CoNDORELLi. Rcv 969 

O BESITY, Observations on — . R. M. 
Wii-RER, F. H. Smith and L 

Sandiford 724 

OBITUARIES: 

Andrews, Neil 1672 

Barker, Byron Fuller 305 

Bell, Edwin Massie 593 

Billings, Frederick Tremaine 1249 

Blankinship, Raj' Carrington 714 

Block, Edward Bates 1011 

Burridge, Arthur J 166 

Daspit, Henrj’ 1246 

Davis, Luther C 715 

Durand, Charles Joseph 593 

Ellison, Gayfree 1248 

Engelbach, William 1123 

Gapen, Nelson 165 

Grandj-, Charles Rollin 165 

Graj-, Alfred Lcftwich 1011 

Heintz, Edward Louis 1248 

Hcnrj’, Alfred 1247 

Kalbaugh, Alexander Brown 166 

Larkin, l^Iartin James 1671 

Lichtj', John Aldcn 164 

Lucas, Charles G 851 

Malone, Joseph Wesley 853 

Mann, Frederick Wilinot 304 

Mehrtens, Henry G 1515 

Meis, Edward W 1671 

Miller, Charles Howard 1516 

Murphy, Franklisi E 1672 

i'etty, Orlando Henderson ' 162 

Pratten, Frank H.arton 1249 

Hector, James Manara 853 


Schwartz, Lorraine 715 

Sherman, George Henrj' 166 

Shuttleworth, Benjamin Franklin 308 

Thayer, William Sydney 1244 

Turck, Fenton Benedict..., 1247 

Vischer, Carl Victor 852 

Wendt, Leonard F. C 304 

Observations Concerning a Possible 
Insulin-Inhibiting Substance in Urine, 
Some — . E. M. Watson and W. S. 

Dick 1171 

Observations on Addisin in Diseases of 
the Blood. R. S. Morris, M. L. Rich, 

L. ScHiFF, J. H. Foueger, and H. 

Feeson 1535 

Observations on Heart Sounds with Par- 
ticular Reference to Gallop Rhj'thm' 
and Sounds of Auricular Origin. A. 

■ G. Maceeod. F. N. Wieson and 

P. S. Barker. Ahstr 296 

Observations on Human Adrenals with 
Especial Reference to the Relative 
Weight of the Normal Medulla. C. 

Quinan and A. A. Berger 1180 

Observations on Obesity. R. M. Wilder, 

F. H. Smith and 1. Sandiford 724 

Observations on Primary Carcinoma of 
the Liver in Chinese, Further — . G. F. 

Strong and H. H. Pitts 485 

Observations Regarding the Nature of 
Epilepsy, Some Recent — . 1. Mc- 

Quarrie 497 

Obstinate Case of Intestinal Myiasis, 

An — . W. B. Herms and Q. O. Gil- 
bert 941 

Occurrence of Cj'Stinuria in Healthy 
Young Men and Women, The — . H. B. 

Lewis 183 

Occurrence of Pericarditis Following 
Pulmonary Infarction, The — . P. Wer- 

MER. Ahstr 295 

Occurrence of Sicklemia in the White 
Race, The — . S. Rosen feed and J. B. 

PiNcus. Ahstr 843 

Oleic Acid and Bile Salts, A Compara- 
tive Studj' of the Choleretic Effect of 
Bile Salts and — . R. Finkf.estf.in and 

E. W. Lifsche’tz 1465 

Oral Administration of Metaphen in tiie 
Treatment of Gastric and Duodenal 

Ulcers. C. M.Trippe 901 

Oral Spirochetes and Related Organ- 
isms in Fuse- Spirochetal Disease. D, 



Subject Index 


1697 


T. Smith. Rev 968 

Orthodiagraphic and Tcleoroentgeno- 
graphic Measurements of the Heart 
and Thorax, A Comparison of — . P. D. 

■ White and P. D. Camp 469 

Orthostatic Albuminuria ; A Comparison 
with Other Types of Albuminuria. E. 

G. WAKEFrEED and E. G. Thorp 1565 

Osteosclerosis, Aleukemic Myelosis with 
— . D. J. Stephens and J. F. BrEdeck.1087 
Outline of Preventive Medicine for Med- 


ical Practitioners and Students. i?ft/..1118 
Outline of the Cranial Nerves. J. Fa- 

vile. Rev. 1668 

0var3'-Stimulating Hormones, The Bio- 
logical and Clinical Importance of — . 

C. F. Fluhmann 1212 

P APERS Relating to the Pituitarj-- 
Body, Hypothalamus and Parasym- 
patlietic Nervous System. H. Cush- 
ing. Rev 1347 

Paradentosis (P.vorrhea), Newer As- 
pects in—. H. Becks 65 

Paranasal Sinusitis : A Problem in Gen- 
eral Medical Practice. A. D. Dunn 

and F. L. Dunn 235 

Parasitology, A Guide to Human — for 
Medical Practitioners. D. B. Black- 

lock and T. Southwell. Rev 966 

Parasympathetic Nervous System, Pa- 
pers Relating to the Pituitary Body, 
Hypothalamus and — H. Cushing. 

Rev. 1347 

Parotid Glands, Hypertrophy of the — . 
a Sign of Diabetes Mellitus. E. 

Flaum. Abstr 842 

Patch Test in the Diagnosis of Contact 
Dermatitis, The — . S. Ayres, Jr. and 

N. P. Anderson 1161 

Pathologic Differentiations in Bright’s 

Disease. J. Oliver 1069 

Pathologj”, A Handbook of Experimen- 
tal — . G. Wagoner and R. P. Custer. 

Rev. 967, 1512 

Pathologj', A Textbook of— : An Intro- 
duction to Medicine. W. Boyd. Rev.. ■ 847 
Pathology, A Textbook of — . W. G. Mac- 

Callum. Rev 969 

Pathologj’-, Cytology and Cellular — of 
the Nervous S 3 'stem. W. Penfield. 

Rev 452 

Pathology, Recent Advances in — . G. 


Hadfield and L. P. Garrod. Rev.... 710 
Pathology for Nurses. E. C. Piette. 

Rev. 150 

Peptic Ulcer; Early and Late Effects 
of Parenteral Injections of a Nonspe- 
cific Protein : Conclusions Drawn from 
Experimental Work on the Modus 
Operand! of the Therapeutic Agent, 
and on the Etiology of the Lesion 

Helped by It. L. Martin 622 

Percussion Technic, A New — . F. Smith- 
ies 482 

Pericarditis, the Occurrence of — Fol- 
lowing Pulmonary Infarction. P. 

Wermer. Abstr 295 

Pericardium and Peritoneum, An Ex- 
perimental and Clinical Study of Pain 
in the Pleura, — . J. A. Capps and G. 

H. Coleman. Rev 453 

Peritoneum, An Experimental and Clini- 
cal Study of Pain in the Pleura, Peri- 
cardium and — . J. A. Capps and G. H. 
Coleman. Rev 453 

Pernicious Anemia, Maintenance Dosage 
of Liver Extract in the Treatment of — . 

P. J. Fours and L. G. Zerfas 1298 

Pernicious Anemia, The Effect of Liver 
Therapy on the Neurologic Aspects of 
— . P. H. Garvey, P. M. Levin and E. 

I. Guller 1441 

Pernicious Anemia, The Hematopoietic 

Response in — Following the Intra- 
muscular Injection of Gastric Juice. 

R. S. Morris, L. Schiff, G. Burger 


and J. E. Sherman. Abstr 961 

Pernicious Anemia without Achlorhy- 
dria ; Case Report. E. A. Harvey and 

W. P. Murphy 1393 

Personality Changes Due to Myxedema, 
Chronic Invalidism with Marked—. H. 

F. Stoll 806 

Pharmacology, Applied—. A. J. Clark. 

Rev. 149 

Pharmacolog 3 ' and Toxicolog 3 E Exper- 
imental — : A Selected Laboratory' 

Course. H. G. Barbour. Rev 969 

Phillips Memorial Prize, The John—. 

Edit 839 

Phosphorus on Toxicity' of Lead in the 
Rat, Effect of Dietary Calcium and—: 
Rationale of Phosphate Therapy. D. 

H. Shelling. Abstr. 962 

Photosensitization. H. F. Blum 877 


1698 


Subject Index 


Physical and Physiological Aspects of 
Arteriosclerosis and Hypertension. 

C. J. WiGGERS 12 

Physical Chemistry for Students of Bi- 
ology and Medicine. D. I. Hitch- 
cock. 1237 

Physiologic Defenses of the Upper Part 
of the Respiratory Tract, Four — : 
Ciliary Action, Exchange of Afucin, 


Regeneration and Adaptability. A. 

Hilding 227 

Physiology and Clinical Afedicine, Gas- 
tric — . Edit 703 

Physiology of Bacteria. O. Rahn. Rev. 589 
Physiotherapy ; Its Principles and Prac- 
tice. F. H. Humphris and R. E. 
Stuart-Webb. Rev 298 


Pincoffs, Alaurice Charles — Editor of the 

Annals of Internal Medicine. Edit 959 

Pitts, William Savage, — M.D., A Medi- 
cal Poet of the Aliddle Border, — . 

L. H. Roddis 952 

Pituitary and the Sugar Tolerance 

Curve, The — . J. Eidelsberg 201 

Pituitary Body, Hypothalamus and Para- 
sympathetic Nervous System, Pa- 
pers Relating to the — . H. Cushing. 

Rev. 1347 

Pleura, Pericardium and Peritoneum, 

An Experimental and Clinical Study 
of Pain in the — . J. A. Capps and G. H. 

Coleman. Rev 453 

Pneumococcus Infection and Immunity, 

The Role of Specific Carbohydrates 

in — . O. T. Avert 1 

Pneumonia, A Case of Friedlander’s — . 

E. H. Bensley. Ahslr 148 

Pneumonia, Lobar — ; A Report of 2039 
Cases. O. S. Warr and J. Alperin. .1474 
Pneumonia, Aligrating— ; Certain Afc- 
chanical Factors in Its Production, Pre- 
vention, and Treatment. W. B. 
Faulkner, Jr., A. N. Fregeau and 

E. C. Faulkner 1289 

Pncumusilicosis and Amyloidosis : Re- 
port of a Case of Asymptomatic Pul- 
monary Silicosis and Amyloid Kid- 
ney; Death from Uremia. J. B. 

f AWtv. 1106 

P' t’t cif hlasuiers Fields, The — : Lieuten- 
ant Colonel John McCrae. Canadian 
•Army .Medical Corps. H. Roi>ms.I657 
Po'.i.trnnfr, Fata! Cinchophen — : Report of 


Six Cases. L. Parsons and W. G. 

Harding, 2nd.'. 514 

Poisoning, Thallium — : A Report of 
Three Cases. J. Lehman, and L. Gaff- 
ney 60 

Poisonous Spider Bites: Newer Devel- 
opments in Our Knowledge of Arach- 

nidism. E. Bogen 375 

Poliomyelitis. J. Milbank. Rev 1513 

Pollen Asthma, The Successful Treat- 
ment of Hay Fever and — . A. Ster- 
ling 400 

Potassium Sulphocyanate : A Note on Its 
Use for the Painful Crises in Sickle 
Cell Anemia. E. G. Torrance and 

T. G. Schnabel 782 

Practical Treatment of Skin Diseases 
with Special Reference to Technique. 

E. Ahlswede. Rev 709 


Practitioner’s Library of Medicine and 
Surgery, The — . Volume III ; Practice 


of Medicine. G. Blumfji (Supervis- 
ing Editor) and H.- AI. AIarvin 

(Associate Editor). Rev 1346 

Presentation of the John Phillips Mem- 
orial Prize. S. M. White 10 

President’s Address. F. M. PoTTENgEr. .1517 
Preventive Medicine for Aledical Prac- 
titioners and Students, Outline of — . 

Rev 1118 

Primary Carcinoma of the Lung in the 

Miners of Joachimstal. Edit 585 

Primary H 3 'pochromic Anemia ; Its Im- 
portance in Medical and Surgical Di- 
agnosis. J. E. Walker 1434 


Primary Spondylitis. W. P. Holbrook, 

R. M. Stecher and E. M. FIayden. .1327 
Principal Nervous Pathways, The — : 
Neurological Charts and Schemes with 
Explanatorj' Notes. A. T. Rasmus- 
sen. Rev 152 

Principles of Chemistry; An Introduc- 
torj' Textbook of Inorganic, Organic 
and Phj'siological Chemistry for Nur- 
ses and Students of Home Economics 
and Applied Chemistry. With Lab- 
oratorj' Experiments. J. H. Roe. Ret'. 847 
Prize, The John Phillips Memorial — . 


Procedure Book of the Methodist Epis- 
copal Hospital. Rev 1669 

Procedures in Tubcrcidosis Control. B. 
Goldberg. Rc-'. 1512 



Subject Index 


1699 


Production of Thyroid Hyperplasia in 
Rats and Mice by Administration of 
Methyl Cyanide. A. W. Spence and 

D. Marine. Abstr 296 

Program of the Seventeenth Annual 
Clinical Session of the American Col- 
lege of Physicians, Edit 959 

Proteose, Studies on a Urinary — . II. 

Skin Reactions and Therapeutic Ap- 
plications in Hay Fever. W. Barley 

and R. W. Whitehead 389 

Public Health Service of the United ■ 
States for the Fiscal Year 1932, An- 
nual Report of the Surgeon General 

of the — . Rev 969 

Pulmonary Arteriosclerosis, The Clini- 
cal Diagnosis of — . H. L. Ulrich 632 

Pulmonary Tuberculosis, The Treatment 

of Cavities in — . L. S. Peters 802 

Pumpkin, Carotinema Associated with 
the Ingestion of — ; Report of a Case. 

A. C. Curtis and E. E. Kleinschmidt 751 
(Pyorrhea), Newer Aspects in Para- 
dentosis — . H. Becks 65 


Q UINIDINE, Auricular Fibrilla- 
tion; Ambulatory Treatment 
with — . S. A. Weisman. Abstr 148 


R adiographs, a Descriptive 

Atlas of — ; An Aid to Modern 
Clinical Methods. A. B. Bertwistle. 

Rev 965 

Radium on the Blood-Forming Organs, 

The Action of Benzol, Roentgen-Rays 

and— E. E. Osgood 771 

Recent Advances in Pathology. G. Had- 

FiELD and L. P. Garrod. Rev 710 

Relation of Lipoid Nephrosis to Nephri- 
tis, The — . E. T. Bell 167 

Renal Glycosuria. A. Marble. Abstr... 707 

Report of a Case of Early Hodgkin’s 
Disease Secondarily Infected with a 
Strain of Pathogenic Monilia, The — . 

S. R. Haythorn’j G. H. Robinson 

and L. Johnson 72 

Respiratory Tract, Four Physiologic 
Defenses of the Upper Part of the — : 
Ciliary Action, Exchange of Mucin, 
Regeneration and Adaptability. A. 

Hilding 227 

' Results of Sympathectomy in tlie Treat- 
ment of Peripheral Vascular Dis- 


eases, Hirschsprung’s Disease, and 

Cord Bladder. A. W. Adson 1044 

Retrobulbar Neuritis in the Course of 
“Apiol” Poisoning. A. Juhasz-Schaf- 

fer. Abstr 706 

Rheumatic Fever as Seen in New York 
City, The Manner of Onset in Acute — . 

H. Brooks and C. O’Regan 717 

Rickettsial Fever with Occasional Ex- 
anthem, A Sporadic Benign — . N. 

Toomey 921 

Rocky Mountain Spotted Fever. G. G. 

Richards 1207 

Roentgen-Rays and Radium on the 
Blood-Forming Organs, The Action 

of Benzol, — . E. E. Osgood 771 

Roentgenologic Diagnosis of Early Pul- 
monary Tuberculosis. B. R. Kirklin. 435 
Role of Bacteria in Allergy with Spe- 
cial Reference to Asthma, The — . R. L. 


Benson 1136 

Role of Specific Carbohydrates in Pneu- 
mococcus Infection and Immunity, 

The — . 0. T. Avery 1 

Role of the Bowel in Chronic Arthritis, 

The — . E. F. Traut 913 


S CIENCE and Practice in Bright’s 

Disease. T. Addis 1077 

Senile Patient, The — . L. F. Barker. .. .1125 
Sensitization to Fungi. G. T. Brown.. 655 
Seventeenth Annual Clinical Session, 

The—. Edit 702 

Sickle Cell Anemia, A Note on Its Use 
for the Painful Crises in — . Potassium 
Sulphocyanate . E. G. Torrance and 

T. G. Schnabel 782 

Sicklemia in the White Race, The Oc- 
currence of — . S. Rosenfeld and J. B. 

PiNcus. Abstr 843 

Sign of Babinski, The — : A Study of the 
Evolution of Cortical Dominance of 
Primates. J. F. Fulton and A. D. 

Keller. Rev. 588 

Significance of Fever and Blood Protein 
Changes in Regard to Defense Against 


Infection, The — . H. A. Reimann 362 

Significance of Urinarj' Casts in Normal 
Persons, The — . H. C. Jamieson 

Abstr. 960 

Sinusitis, Paranasal — ; A Problem in 
General Medical Practice. A. D. Dunn 
and F. L. Dunn 235 



1700 


Subject Index 


Situs Transversus with Auricular Fib- 
rillation and Flutter, Complete — : Re- 
port of a Case. H. A. Robinson 948 

Skin Diseases with Special Reference to 
Teclinique, Practical Treatment of — . 

E. Aiilswede. Rev 709 

Special Cytology: The Form and Func- 
tions of the Cell in Health and Dis- 
ease. A Textbook for Students of Bi- 
ology. E. V. CowDRY (Ed.) Rev 844 

Speech Disorder Following Encephalitis 
Lethargica, An Unusual — : Its Inter- 
pretation and Therapeutic Alanagement. 

A. Gordon 895 

Spider Bites, Poisonous — ; Newer Devel- 
opments in Our Knowledge of Arach- 

nidism. E. Bogen 375 

Spinal Cord, Diseases of the — . W. B. 

CAnWAI..\DER. Rct,' 1512 

Spiroclietcs, Oral — and Related Organ- 
isms in Fuso-Spirochetal Disease. D. 

T. Smith. Rev 968 

Spondylitis. Primary — .W. P. Holbrook, 

R. M. Stecher and E. M. Hayden.. 1327 
Spontaneous Hypoglycemia Versus Hy- 

pcrinsulinism. Edit 1507 

Sporadic Benign Rickettsial Fever with 
Occasional Exanthem, A — . N. Toomey. 921 
Spotted Fever, Rocky Mountain — . G. G. 

Richards 1207 

.Spotted Fever Immunization : Results 
and Recommendations. N. Toomey. . . 82 

Spotted Fever in the Eastern States. 

Edit 1234 

Sputum. The — : Its Examination and 
Clinical Significance. R. Clifford. 

Rev 969 

Standardization of Diabetics with Diet 

and Insulin. J. T. Beardwood, Jr 1407 

.Standards of Normal in Gastric Sccrc- 

titm. \V. C. -Alvarez 314 

Status of the Kctogenic Diet. The Pres- 
ent — . D. S. PULFORD 795 

.Streptncocci in Relation to Man in 
Health and Disease. .A. \V. Wn.- 


Studie'; ..n a Urinary Proteose. II. Skin 
I'A'.ictions ntifl I'lierapeutic .Applica- 
tior.s in Hay hVver. W. Darlev and 

lU Vv'. WHiTj'oir.Ai' 389 

Stilly >3 a White I'atnily Showing F.l- 
I'.Iitiwil h-rythroeytes, A Further — . 

W I ’ 1 ! .. 


Study of 800 Abnormal Electrocardio- 
grams and Associated Clinical Condi- 
tions, A — . M. A. AIortensen 1308 

Subacute Yellow Atrophy of the Liver ~ 
Following Ingestion of Cinchophen and 
Allied Compounds. W. K. Grigg and 

V. C. Jacobsen 1280 

Sugar Tolerance Curve, The Pituitarj^ 
arid the — . J. Eidelsberg i 201 


Summary of Recent Studies on Equine 
Encephalomy^elitis, A — . K. F: Meyer. 645 
Suprarenal Gland of Rabbits, Pigs, Cat- 
tle, and Horses, The Amount of Epine- 
phrin in Extracts of the Medulla, Cor- 
tex and Whole — . T. Kozima, M. Ne- 
MOTO, S. Saito, H. Sato, and T. Su- 
zuki. Abstr 295 

Surgery of the Chest. G. F. Straub. 

Rev 297 

Sympathectomy, Results of — in the 
Treatment of Peripheral Vascular Dis- 
eases, Hirschsprung’s Disease, and 

Cord Bladder. A. W. Adson 1044 

S 3 'philis, Diathermy in the Treatment of 
General Paralysis and in \Vassermann- 
Fast — . J. F. ScHAMBERG and T. But- 

TERWORTii. Abstr 961 

Syphilis, Economic Aspects of Treating 

— AdequateljL Edit 839 

Sj'philis, Treatment of — . J. F. SciiAM- 

BEKG and C. S. Wright. Rev 965 

Sj'stem of Medicine: A^olume XIII, Dis- 
eases of the Blood. H. Sciilecht. Rev. 848 

EACHING, Bedsides. Edit 1510 

Teaching, Clinical — with Special 
Reference to Bedside Study of Dis- 
ease. L. J. Moorman 289 

Teaching of Inheritance of Disease to 
Medical Students, The — : A Proposed 
Course in Medical Genetics. M. T. 

AIacklin 1335 

Tclcoroentgcnographic Measurernent.s of 
the Heart and Thorax, A Comparison 
of Orthodiagraphic and — . P. D. 

W^’niTF, and P. D. Camp 469 

Ten Wars at the Lymanhurst School 
for Tuberculous Children. J. A. 

Myers 672 

Tercentenary of Antony van Leeuwen- 
hoek. The— . Edit...'. 585 

Textlxjok of Pathology, j \ — : An Intro- 
duction to Medicine. \Y. Boyd. Re':'.,. 847 < 




Subject lex 


1701 


Textbook of Pathology, A—. W. G. Mac- Td in Cerebral Localization, The—. 

Callum. Rev 969 . F. Barker ^gy 

Textbook of X-Ray Therapeutics, A—. -hterbrust. The Cardiac Complica- 

R. Knox and W. M. Levitt. Rev — 452 ons of—. J. G. Carr 885 

Thallium Poisoning : A Report of Three terculosis. Roentgenologic Diagnosis 

Cases. J. Lehman and L. Gaffney.. 60 f Early Pulmonary—. B. R. Kirk- 

Therapeutic Investigation, Methodology 'n 

in — . P. Martini. Rev 710 lerculosis, The Chemistry of — . A 

Therapeutics, A Textbook of X-Raj' — . R. compilation and Critical Review of 

Knox and W. M. Levitt. Rev 452 Existing Knowledge on the Chemistry 

Thorium Dioxide, The Experimental In- f the Tubercle Bacillus and Its Pro- 

travenous Administration of Colloi- ucts, the Chemical Changes and Pro- 

dal — . D. A. Irwin. Absir 706 esses in the Host, the Chemical As- 

Thyroid Disease, A Clinical Study of >ects of the Treatment of Tuberculosis, 

the Graves’ Constitution and Its Re- -T G. Wells and E. R. Long. Rev. 847 

■ lation to — . C. H. Fortune 869 berculosis Control, Procedures in — . 

Thyroid Gland, Diagnosis and Treat- 3. Goldberg. Rev 1512 

liient of Diseases of the—. G. Crile. iberculosis in Diabetes, The Incidence 

Rev 1117 of — . L. I. Kramer and H. A. Law- 

Thi-roid Gland, Diseases of the— with 50 n 2^2(1 

Special Reference to Thyrotoxicosis. iberculosis in Officers of the Regular 

C. A. JoLL. Rev 967 Army. A. T. Cooper 1200 

Thyroid Hyperplasia in Rats and Mice iberculosis Problems, The Child and 
by Administration of Methyl Cyanide, ' the — . J. A. AIyers and W. P. Shep- 

Production of— . A. W. Spence and D. ard. Rev Hi; 

Marine. Ahstr 29('iherculous Children, Ten Years at the 

Thyroid of Rabbits, The Effect of Cab- Lymanhurst School for—. J. A. Myers. 672 

bage Feeding on the Morphology of ularemia by Alosquitoes, Experimental 

the — . I. T. Zeckwer. Absir 45 Transmission of — . C. B. Philip, G. E. 

Thyrotoxicosis, Diseases of the Thyroid Davis and R. R. Parker. Absir 705 

Gland with Special Reference to — . C, umors. Intracranial — . P. Bailey. Rev.l6b7 

A. JOLL. Rev 9(‘wins as Biologic Controls in the Study 

Thyrotoxicosis and Adenomatous Goi- Human Constitution ; An Additional 
ter. Cardiac Histopatholog>" in — . Edit. 2 Approach to the Study of Clinical 
Ton^ie. The Clinical Study of the At- Medicine. H. M. Margolis and V. M. 

rophic — . W. S. AIiddleton ^ Eisenstein 1489 

Tonsils, Children’s — In or Out. A. D. J'phus-Spotted Fever Group, The — . 

Kaiser. Rev 1 Toomey 542 

Torula Infection: A Review and Report 
of Two Cases. J. W. Watts. Absir... f T LCER, Peptic—: Early and Late Ef- 
Toxicology, Experimental Pharmacology fects of Parenteral Injections of a 
and — ; A Selected Laboratory Course. Nonspecific Protein: Conclusions 

H. G. B.^rbour. Rev Experimental Work on 

Transmission of Huntington’s Chorea Modus Operandi of the Therapeu- 

for 300 Years— the Bures Family Agent, -and on the Etiologj' of the 

Group, On the-. P. R. Vessie. L- Martin.... 622 

Treatment of Cavities in Pulmonarj ° ^nrns, Duode- 

Tuberculosis, The-. L. S. Peters. .. ^ ^88 

Treatment of Hay Fever and Pollei A Fatal Case. R. C. 

Asthma, The Successful—. A Ster.. w d " ’ Vr 

Dnited States Army X-Ray Manual. H. 

Treatment of S3-philis. J. F. Schamber^-^' 

. and C. S. Wright. Rev Complications of Hy- 



1702 


Sullct Index 


pertliyroidism, Some — : A Report of 
Four Cases. C. Smith and H. C. 

Sauls • 

Unusual Speech Disorder Following En- 
cephalitis Lethargica, An — ; Its Inter- 
pretation and Therapeutic Manage- 
ment. A. Gordon 

Use of Laboratory Procedures in the 
Practice of Medicine, The — . Edit 



V ALUE of the Posterior-Anterior I 
Chest Lead in Cardiac Diagnosis, | 
The — . A. Liedersok and F. Liberson.ISIj! 
Variations in the Volume and in the ^ 
Acid Content of Gastric Secretion of \ 
Normal Individuals Following Stimu- 


lation by Histamine. F. Engelbach 

and C. L. Brown 1560 

Vascular Diseases, Hirschsprung’s Dis- 
ease. and Cord Bladder, Results of 
Syrnpathectomy in the Treatment of 
Peripheral — . A. W,.Adson... 1044 

X -RAY Manual. United States Ar- 
my — . H. C. Pillsbury. Rev ISO 


Y ellow Atrophy of the Liver 
Following Ingestion of Cincho- 
phen and Allied Compounds, Suba- 
cute — . W. K. GRioG.and V. C. Jacob- 
sen 1280 




